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NAATEA EAEYGEPIAZ

[INATEIA EAEYOEPIAL

1. TOIXOZ Tl1.A (AYTIKH IAATEIA)

Toixog¢ avtLoTtpLi{ng WNALOPNEVOU OKRUPOSEPATOQ

(EC2 EN1992-1-1:2004, ECO EN1990:2002, EC7 EN1997-1-1:2004, EC8 EN1998-5:2004, +NA-ELOT:2010)

C25/30 - B500C
Zeiopdég a=0.160g

0.250 .
T T e o e T T
9k=20.00
9 ck=0.020N/mm?
E k=10.00°
. ¥=20.00 kN/m? iy
T ok2s00° S 2
ck=0.005N/mm?
8k=0.00°
¥=21.00 kN/m?
o o o
& g + g
I S 0.350 9k=25.00° S
R ck=0.005N/mm?
s Bk=12.50°
y=21.00 kN/m? S
2
} 0.600 |
9k=25.00°
ck=0.005N/mm?
quk=0.15N/mm?
1.1. Ztoixeia toixouv-Napdpetpotl-Kavoviopoi
AiactdoeLg N
OALkO Uyog tolixou h= 0.900 m
MAkog Tolxou L= 3.740 m
NA&tT0Cc TOlXOU OTINV KOPUQYH Bl= 0.250 m
NIA&t10C KOpuoU tolyxou otnv P&on B2= 0.250 m
OANLkO mA&tog PBdong tolxou B= 0.600 m h
IA&tog B&ong tolyxou umpootd 0.350 m
IA&toc PB&ong tolyxou miow 0.000 m
Yyoc koppoU tolxou ho= 0.600 m
Yyoc R&ong tolixou 0.300 m R
Yyoc R&ong tolxou umpootd 0.300 m > Xo
Yyoc R&ong toixou miocw 0.300 m
Tovia espunpdc noapetdg pe ratardp 0.000° (0:1)
Tovia niow nmoapel&c pe rRATardPUP 0.000° (0:1)

Bapog toiyxou
E1d1xd B&pog UALKOU toliyxou vyg=25.000 kN/m?3

EpBaddv diLatounc tolyxou A= 0.330 m?

IdL0 B&poc toixou avd pétpo W= 0.330x25.000= 8.25 kN/m

Kévipo B&poug tolyxou x=0.220 m, y=0.545 m (x0=0.380 m, yo=0.355 m)
BETONexpress
software byRUNET (c)



NAATEA EAEYGEPIAZ

YALr& toixovu

Avwedoun : Trupbddepo-X&AuPoac: C25/30-B500C
: Enixk&Auyn onAtopoU: Cnom=50 mm

@epéAio : Irupddepo—-X&AuPBacg: C25/30-B500C
: Emitk&Auyn omAtopoU: Cnom=50 mm

8.25x0.085=
8.25x0.043=

S

e e e

(EC2 §3)
(EC2 §4.4.1)

TewtexVvikoU tUmou (GEO)
(SeLtondag)

.00
.00
.00
.00

.00
.00
.00
.00
.00

(EC8 EN1998-5:2004,
(EC8-5

(EC8 §3.2.1,

§7.
§7.
(EC8 §3.2.
(EC8 §3.2.
T.

(EC8-5 IlLvakag

(EC8-5
(EC8-5

0.70 kN/m
0.35 kN/m

1.2. Emipépoug ouUvTeAdeotég yia dpdoetg KoL edapLkég LdLdétnteg
OplLakn katdotaon Iccoponioag (EQU), AoutkoU tvUmou (STR),
( EQU (STR/GEO)
Al1+M1
Ap&on MOV Lun AUCuEVAC yGdst: 1.10 1.35
Mév Lun Euvolkp vyGstb: 0.90 1.00
MetafAnth AUCHEVAHQ yQdst: 1.50 1.50
MetaRAnty Euvo Lk vYQstb: 0.00 0.00
Edaplkéc Tovia dLatunt LKAg AavVIOXAC Yo 1.25 1.00
1dLdétntec Tuvoxn c yc: 1.25 1.00
ALQTUNT LK QVIOXH cu ycu: 1.40 1.00
OALTIT LKA OoVTOXH qu yau: 1.40 1.00
B&poc A'H 1.00 1.00
VR, v (R2)=1.40, yR,h(R2)=1.10, yR,e(R2)=1.40
1.3. Idiétnteg eddapoug Oepediwong
OALTIT LKA aviox) ed&poug otn R&on qu=0.15 N/mm?
Tovia tpLPBhg eddpouc otn R&on ©=25.00°, ouvieleoTfg TELRAC tan(p)=0.466
SuvteldeocThg ouvekTLlkdétntag otn R&on ¢=0.005 N/mm?
1.4. ZewlopLkol ouvteAreoTég
Avnyupévn oeloplky enttdyxuvon eddpougc ag=axg, o=0.16
Katokdp./opll. ogloulky emiLtdXuvon avg/og=0.90
Suvt. BepeArlwong S=1.00
Suvt. omoudaldintag kriilplou vI=0.80
Me lwT LKOC OUVTIEAECTHC OUUIEPLEPOPAC r=1.50
OpLldévtiogc oeloplkOC OCUVTIEAEOTNAC kh=0.80x0.16x1.00/1.500=0.085
Katakdpupog oeloulkOC OCUVTEAEOCTNAC kv=0.50x0.085=0.043
ZelopLkég duvapeilg (extdg duvapenv Adyw OOnong yoLdv)
OpLldévtia dUvaun oceLlopoU Adyw Ldiou R&poug Fwx=
Katakdpuen dUvaun oelopoU Adyw Ldiou R&poug Fwy=
1.5. Ymoloylopdg evepyntlkAg &Onong yatdv xatd (Coulomb)

1.5.1. TpfApa toixou amd ¥Y=0.000 m £wg ¥=0.450 m, Hs=0.450 m

Avew Inupeio A x= 0.000 m y= 0.000 m
K&tw Inpeio B x= 0.000 m y= 0.450 m

Idi.étnteg edagpoug
TUnog ed&poug : ApyLAoC
ELd1xkd B&pog EnpoU eddpouc

ELdL1kd P&pog xopeopévou eddpoucg ys=21.00 kN/m?
ELd1xkd B&pog vepoU yw=10.00 kN/m?
Tovia €onTeplKAC TPLPAC TOoU £d&pOUCQ ©=20.00°

TUVTEAEOTHC OUVERTLROTNTAC €3&POUC
Tovia emiedvetlag ed&poug pe oplldvTLa B=20.00°
Tovia niow mapeldc tolxou pe xataxkbpupo 6= 0.00°
Tovia tTplBAg petall TolxoUu KL €d&POUC 5=10.00°

vy =20.00 kN/m?

c=0.020 N/mm?

aa

EE.
EE.

Jg

N 0NN W W

(EC7 IItv. A.1-A.4, EC8-5 §3.1)

N P P w D wNDND
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NAATEA EAEYGEPIAZ

QOnon ovppwva pe Oswpia Coulomb

EQU Al+M1 _ cos?(p-8)
Ka

Tovio emimédou oAiodnong p=45°+¢/2= 53.00 55.00°
SUVTEAEOTNG e€veEPYNTLKAC ©d6nong Ka = 0.933 0.897
Q6non voldv xab® Uyoc g(y)=gA+y -y -Ka

Mévipeg dpdoeLg

EQU Al+M1

QOnon (nieon) otnv xopuen (y=yA) gA= 0.00 0.00 kN/m?
QOnon (nieon) otnv Bdon (y=yA+ 0.45m) gB= 8.40 8.07 kN/m?
Q6non (dUvoun) vyoildv Pa= *2(gA+gB)H Pa= 1.89 1.82 kN/m
Tovia ®6nong yoLov o = 8.00 10.00 °

QOnon yoaldv xatd x KaTeUbBuUvVOon Pax= 1.87 1.79 kN/m
QOnon vyoaldv kKot& y KATeUOUVODN Pay= 0.26 0.32 kN/m
Pomfl ®6nong yaldv wg¢ mpo¢ onueio (x=0,y=0) M = -0.56 -0.54 kNm/m

snueio egpappoyhg @Onong vyoalrdv x= 0.000 m, y= 0.300 m

ZUvoAa SUVAHE®V KAl POMOV

AuvApeLlc kKol poméc o010 KATw onupeio B (x=0.000 m, y=0.450 m)

Mévipeg dpdoeLg

EQU Al+M1
SUVOALKN optlbdvtia @Bnon yoaldv Fsx= 1.87 1.79 kN/m
SUVOA LKL kataxkbdpuen ®6non yvaldv Fsy= 0.26 0.32 kN/m
YUVOALKEA pomf ®Ononc vyoaLdv Ms = 0.28 0.27 kNm/m

LeLlopLKEG duvapeLg (EC8 EN1998-5:2004,

OpLlbébvtiog oeLloplkdg ouviedeothg kh=0.80x0.16x1.00/1.500=0.085
Katakdpupog oeloplkdg ouviedeotng kv=0.50x0.085=0.043

Edagpoc ndve and tov udpopdpo opllovia

tan (w)=kh/ (1-kv)=0.085/(1-0.043)=0.089, »w=5.08°

coszecos(e+6)[1+ sin(@+8)sin(¢- )]2

cos(6+8)cos(6-B

§7.3.2, TNoup&ptnua

(EC8-5 E&.7.1, T.7.
(EC8-5 E£.7.
(EC8-5 TNapdptnua E.

Method Mononobe-Okabe (EC8-5 MHapd&ptnuoa E.4)

yia @Onon voldv roatd& Tn dLdpKe Lo o€ LopoU Ke= c0s ?(¢p-w-B)

SUVTEAEOTAC evepynT LKAC HdOnong, Ke* (STR)= 0.971 E coswcos2ecos(6+9+w)[1+\ sin(((g:ﬁ)fian)(ﬁp'ui'eﬁ)s) 2
cos(B+w+3d)cos(B-|

NpboBetn nieon ed&poug AdOYyw O€LOPoOU
enl tng STR xkatdotaong ¢dptiong &=(Ke*/Ke-1)=(0.971/0.897-1)=0.082

AGvoun €d&eouc Adyw oelouLkoU optiou (MoOvipeg dpdoelg ) Fx=1.082x 1.79= 1.94 kN/m

1.5.2. TpApa toixou amd ¥=0.450 m éwg ¥=0.900 m, Hs=0.450 m
Avw Inpuefo A x= 0.000 m y= 0.450 m
K&tw Znpelo B x= 0.000 m y= 0.900 m

Idiétnteg edapoug

TUnog ed&pouc : ApyLAog pe A&uupo aa
E1d1xd Bdpoc EnpoU e£d&poug y =21.00 kN/m?3

ELdL1kd P&pog xopeopévou eddpoucg ys=23.00 kN/m?

ELdLtkd B&pog vepoU yw=10.00 kN/m?3

Tovia €onTeplKAC TPLPAC TOoU £d&pOUCQ ©=25.00°

SUuvteAeotNg ouvekTLkOTNTIAG €d&POUC c=0.005 N/mm?

Tovia emiedvelag ed&poug pe oplldvT Lo B= 0.00°

Tovia niow mapeldc tolxou pe xataxkbpupo 6= 0.00°

Tovia tTplBAg petall Tolixou koL e£d&pouc 5=12.50° O

®optia eni tou eddpoug oIV KOPUPH

o N

Opotdpoppo pdvipo optio g= 9.00 kN/m?
Opotduoppo xiLvntd eoptio g= 0.00 kN/m?
BETONexpress
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NAATEA EAEYGEPIAZ

1.

QOnon ovppwva pe Oswpia Coulomb

EQU Al+M1 cos?(¢p-8)

KA=

Tovio emimédou oAiobnong p=45°+¢/2= 55.00 57.50°
SUVTEAEOTNG €vVeEPYNTLKAC ©d6nong Ka = 0.447 0.367
QOnon yoaldv ra® Uloc g(y)=gA+y -y - -Ka

Mévipeg dpdoeLg

EQU Al+M1

QOnon (nieon) otnv xopuen (y=yA) gA= 4.02 3.30 kN/m?
QOnon (nieon) otnv Bdon (y=yA+ 0.45m) gB= 8.24 6.77 kN/m?
QOnon (dUvaun) vyoaldv Pa= s (gA+gB)H Pa= 2.76 2.27 kN/m
Tovia ®6nong yoLov o = 10.00 12.50 °

QOnon yoaldv xatd x KaTeUbBuUvVOon Pax= 2.72 2.22 kN/m
QOnon vyoaldv kKot& y KATeUOUVODN Pay= 0.48 0.49 kN/m
Pomfl ®6nong yaldv wg mpo¢ onuefio (x=0,y=0) M = -1.91 -1.56 kNm/m

snueio egpappoyng @Onong voalrdv x= 0.000 m, y= 0.701 m

ZUvoAa SUVAHE®V KAl POMOV

AuvApeLlc kKol poméc o010 KATw onupeio B (x=0.000 m, y=0.900 m)

Mévipeg dpdoeLg

EQU Al+M1
SUVOALKN optlbdvtia @Bnon yoaldv Fsx= 4.59 4.01 kN/m
SUVOALKN kataxkbpuen ®6non yaldv Fsy= 0.74 0.81 kN/m
YUVOALKEA pomf ®Ononc vyoaLdv Ms = 1.66 1.52 kNm/m

LeLlopLKEG duvapeLg (EC8 EN1998-5:2004,

OpLlbébvtiog oeLloplkdg ouviedeothg kh=0.80x0.16x1.00/1.500=0.085
Katakdpupog oeloplkdg ouviedeotng kv=0.50x0.085=0.043

Edagpoc ndve and tov udpopdpo opllovia

tan (w)=kh/ (1-kv)=0.085/(1-0.043)=0.089, »w=5.08°

Method Mononobe-Okabe (EC8-5 MHapd&ptnua E.4)

cos(6+8)cos(6-B

coszecos(e+6)[1+ sin(@+8)sin(¢- )]2

§7.3.2, TNoup&ptnua

(EC8-5 E&.7.1, T.7.
(EC8-5 E£.7.
(EC8-5 TNuapdptnua E.

yia @Onon voldv roatd& Tn dLdpKe Lo o€ LopoU K cos?(p-w-8)

SUVTEAEOTNG €VEPYNTLKAC ®Onong, Ke* (STR)= 0.433
NpboBetn nieon ed&poug AdOYyw O€LOPoOU
enl tng STR xkatdotaong ¢dptiong £=(Ke*/Ke-1)=(0.433/0.367-1)=0.180

E” - . 2
S —00-
c0sw c0s 8 °°S(6+9+‘°’E+ %)

AGvoun €d&eouc Adyw oelouLkoU optiou (MoOvipeg dpdoelg ) Fx=1.180x 2.22= 2.62 kN/m

6. Ymoloylopdg maOntilxig ©6Onong yoaitdv katd (Rankine)

1.6.1. TpApa toixou amd ¥Y=0.200 m £wg ¥=0.900 m, Hs=0.700 m

Avw Inuefio A x= 0.600 m y= 0.200 m
K&tw Inpelo B x= 0.600 m y= 0.900 m

Idi.étnteg edagpoug

TUnog ed&poug : ApylLAog pe AQuupo

ELd1xkd B&pog EnpoU eddpouc y =21.00 kN/m?
ELd1xkd P&poc xopeopévou edd&poug ys=23.00 kN/m?3
ELd1xkd B&pog vepoU yw=10.00 kN/m?
Tovia gowteplkAg TPLRAC TOoU €ddpoug ©=25.00°
SUVTeAeO0TANC ouverTLkROTNTOG £€d&PoOUC c=0.005 N/mm?
Tovia emiedvetlac €d&poug pe oplldvTLa B= 0.00°
QOnon oe KATAKOPUQPO e€mLOAVE LA 6= 0.00°

Tovia tTpLBAC petafd tolyxou xalL ed&pouc &= 0.00°

o N
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NAATEA EAEYGEPIAZ

QOnon ovppwva pe Oswpia Coulomb

EQU Al+M1
Tovia eminédou oAioBnong p=45°-¢/2= 35.00 32.50°
JuviteAeotng nobntLkhgc ©Bnong Kp 2.040 2.464
QOnon vyoaldv ra® Uloc gl(y)=gA+y -y Kp

Mévipeg dpdoeLg

cos?(¢p+0)

p= - sin(@+d)sin(p+) |
cos“6 cos(8-0) [' cos(6-5) cos(G-B)]

K

EQU Al+M1

QOnon (nieon) otnv xopuen (y=yA) gA= 0.00 0.00 kN/m?
QOnon (nieon) otnv Bdon (y=yA+ 0.70m) gqB=-29.99 -36.22 kN/m?
QOnon (dUvaun) vyoaldv Pa= s (gA+gB)H Pp= 10.50 12.68 kN/m
Tovia ®6nong yoLov a = 0.00 0.00 °
QOnon yoaldv xatd x KaTeUbBuUvVOon Ppx=-10.50 -12.68 kN/m
QOnon vyoaldv kKot& y KATeUOUVODN Ppy= 0.00 0.00 kN/m
Ponrl @®Onong voldv wg mpog onueio (x=0,y=0) M = 7.00 8.46 kNm/m
snueio egpappoyhg @Onong voaldv x= 0.600 m, y= 0.667 m
ZUvoAa SUVAHE®V KAl POMOV
AuvApeLlc Kol poméc o010 KATw onupeio B (x=0.600 m, y=0.900 m)
Mévipeg dpdoeLg

EQU Al+M1
SUVOALKN optlbdvtia @Bnon yaldv Fsx=-10.50 -12.68 kN/m
SUVOA LKL kataxkbdpuen ®6non yaitdv Fsy= 0.00 0.00 kN/m
YUVOALKEA pomf ®Ononc vyoaLdv Ms = -2.45 -2.95 kNm/m
LeLlopLKEG duvapeLg (EC8 EN1998-5:2004, §7.3.2, Noap&ptnua E)
tan (w)=kh/(1-kv)=0.085/(1-0.043)=0.089, ©=5.08°
SuvieAeotng nadntlkAc ®Onong Kp* (STR)= 2.319
E=(Kp*/Kp)=(2.319/2.464)=0.941

EQU Al+M1
SUVOALKN optlbdvtia @Bnon yaldv Fsx= =-9.88 -11.93

1.7. EAeyxol euvctdbeiag toixou (EQU)
1.7.1. Auvapeig (evépyelag KoL AVIioTAOng) OOKOUPEVEG otov toixo (EQU)
doptio yl - y2 Fx Fy X y
[kN/m] [kN/m] [(m] (m]
Evepyntixy o6non voldv Pa 0.00- 0.45 1.87 0.26 0.000 0.300 h
Evepynt ik o6non voldv Pa 0.45- 0.90 2.72 0.48 0.000 0.701
DobntLKh OONOoNn yoLdv Pp 0.20- 0.90 -10.50 0.00 0.600 0.667
B&poc tolxou ) 0.00 8.25 0.220 0.545 X
1.7.2. EAdeyxog ¢pépouvcag Lkavétntag eddpoug (EQU) (EC7 EN1997-1-1:2004, §6.5.2)
EAeyxog mepintwoong pe 0.90x((di10 Papog+pdvipa)+0.00x(xivntd KOPUPNG)
doptio (P.v) yl - y2 Fx Fy X0 yo M
[kN/m] [kN/m] [m] [m] [kNm/m]
Evepynt ik o6non voldv Pax1.10 0.00- 0.45 2.06 0.29 0.600 0.600 1.06 X0
Evepynt Lk 6Onon yoLdv Pax1.10 0.45- 0.90 2.99 0.53 0.600 0.199 0.28
B&pog tolxou W x0.90 0.00 7.42 0.380 0.355 -2.82
SUvoAa= 8.24 -1.48

BETONexpress
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NAATEA EAEYGEPIAZ

SUVOAO KATUKOPUQWY dUVAUREWV = 8.24 kN/m
SUVoAo pomdv wg TPOC UIPooT& onuelo = -1.48 kNm/m
SUVvoAo pomdv wg mpog Héocov Baocewc = 0.99 kNm/m

Exkevipdétnta ec=0.99/8.24=0.120m, ec>0.600/6=0.100m

T&oe g e€dd&poug g=0.031 N/mm? Bg=0.540 m

Evepyd OepéAto L'=0.600-2x0.120= 0.360 m

dépovoa LrkavéTnta £d&poug RdA=L' -quk/yM=0.360x(1000x0.15)/1.40= 38.57 kN/m
dépovoa Lrkavdétnta £d&pouc Vd=8.24 < Rd=38.57 kN/m, EAeyxoc¢ Lroavomoleltal

EAeyxog mepintwong pe 1.10x((dio0 Papog+pdvipa)+1.50x(xivntd KOPUPHG)

By |

(EC7 E£.2.2,

/U/U/‘/

(EC7 Hoapdptnua D)

doptio (P.v) yl - y2 Fx Fy X0 yo M
[kN/m] [kN/m] [m] [m] [kNm/m]
Evepynt itk &©6non voldv Pax1.10 0.00- 0.45 2.06 0.29 0.600 0.600 1.06
Evepynt itk ©6non voldv Pax1.10 0.45- 0.90 2.99 0.53 0.600 0.199 0.28
B&poc tolixou W x1.10 0.00 9.08 0.380 0.355 -3.44
TUVvoAa= 9.90 -2.10
ZUVOAO KATAKOPUPLV SUVAUEWDV = 9.90 kN/m
SUVOAO pomdv w¢ HPOC UIPOoT& onuelo = -2.10 kNm/m
SUVoAO pomdv w¢ Ipog Héocov Baoewc = 0.87 kNm/m

Exxkevipdtnta ec=0.87/9.90=0.088m, ec<=0.600/6=0.100m

T&oe g e€d&pouc gl=0.031 N/mm? g2=0.002 N/mm?

Evepyd BeuéAio L'=0.600-2x0.088= 0.424 m

dépovoa travotnta €ddpoug RA=L' -quk/yM=0.424x(1000x0.15)/1.40= 45.43 kN/m

o | [ [T e

(EC7 Hap&ptinua D)

E£.6.1)

dépovoa LrkavdéTInTta £d&poug Vd=9.90 < Rd=45.43 kN/m, EAeyxoc¢ Lroavomoleital (EC7 E£.2.2, EE.6.1)
1.7.3. EAeyxog actoxiag Adyw avatpomfgc (EQU) (EC7 EN1997-1-1:2004, §9.7.4)
AVOTPON ®WC mPOoC TO umpootd k&tw onueio (xo0=0,yo=0) (x=0.600,y=0.900 m)
doptio (P.v) vyl - y2 Fx Fy X0 yo Mo+ Mo-
[kN/m] [kN/m] [m] [m] [kNm/m] [kNm/m]
Evepynt ik o6non voldv Paxl1.10 0.00- 0.45 2.06 0.29 0.600 0.600 1.23 0.18
Evepynt itk ©6non voldv Pax1.10 0.45- 0.90 2.99 0.53 0.600 0.199 0.59 0.32
B&pog tolxou W x0.90 0.00 7.42 0.380 0.355 0.00 2.82
SUvoAa= 8.24 1.82 3.32
SUVOAO pOm®dVvV avVATPOmNg = 1.82 kNm/m
YUVoAo pomdv guotdbelac = 3.32 kNm/m

EAeyxog og ovatponf Med=1.82 < Mrd=3.32 kNm/m, EXeyxog LrovomoilelTol
Exkevipdtnta ec=(0.600/2)-(3.32-1.82)/8.24=0.118m, ec<=0.600/3=0.200m

1.7.4. EAleyxog actoxiag Adyw odicénong (EQU) (ECT EN1997—1—1:2294,
doptio (P.v) yl - y2 Fx+ Fx- Fy
[kKN/m] [kN/m] [kN/m]

Evepynt itk &©6non voldv Pax1.10 0.00- 0.45 2.06 0.00 0.29
Evepynt itk &©6non voldv Pax1.10 0.45- 0.90 2.99 0.00 0.53
Doabnt Lk OOnon yoLdv Ppx0.90 0.20- 0.90 0.00 9.45 0.00
Bé&poc tolixou W x0.90 0.00 0.00 7.42

SUvoAa= 5.05 9.45 8.24 Fs =c.B+W.tan(¢p)
ToLBR £d&poug¢ RdA=Nd - tane/yM = 8.24xtan(25.00°)/1.25= 3.07 kN/m
SuvekrtlkéTnta  Rd=A-cu/yM = 1000x0.540x0.005/1.25= 2.16 kN/m
(duvépueLlc aviliotaong Adyw oUVeEKRTLKRKOTNTIAG €3&pOUC mapaAe{movIal)
ZUvoAo duvduenv oAloBnong = 5.05 kN/m
SUvoAo duvduewnv aviiotoong (9.45/1.00+3.07) = 12.52 kN/m

EAeyxog oe oAloBnon Hd=5.05 < Rd=12.52 kN/m, EAegyyxog Lkoavomoleltol

§9.7.3, §6.5.3)

(EC7 §6.5.3.

10)
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1.

8. EAleyxoL gvotébeiLag toixou (STR/GEO Al+M1)

1.8.1. Auvépeitg (evépyelog Kol OVTIiOTAONG) GOKOUpEVEG otov toixo (STR/GEO Al+M1l) y ﬁ
e e,

X <

doptio vl - y2 Fx Fy X vy
[kN/m] [kN/m] [m] [m] P
EvepyntLkh ©6non yaLdv Pa 0.00- 0.45 1.79 0.32 0.000 0.300 h
EvepyntLkh ©6non yaLdv Pa 0.45- 0.90 2.22 0.49 0.000 0.701
HDodnt Lk O6non yoaldv Pp 0.20- 0.90 ~-12.68 0.00 0.600 0.667
B&poc tolxou W 0.00 8.25 0.220 0.545 X
1.8.2. EAleyxog ¢épovcag Lkavétntag eddpoug (STR/GEO Al+M1) (EC7 EN1997-1-1:2004, $6.5.2)

EAeyxog¢ mepinmtwong pe 1.00x(idito Papog+pdévipa)+0.00x(kivnTtd KOPUPRQG)

doptio (P.v) yl - y2 Fx Fy X0 yo M
[kN/m] [kN/m] [m] [m] [kNm/m]
Evepynt ik o6non voldv Pax1.35 0.00- 0.45 2.42 0.43 0.600 0.600 1.19
Evepyntixy o6non voldv Paxl1.35 0.45- 0.90 3.00 0.66 0.600 0.199 0.20
B&poc tolxou W x1.00 0.00 8.25 0.380 0.355 -3.13
SUvoAa= 9.34 -1.74
SUVOAO KATAKOPUQWY dUVAUREW®V = 9.34 kN/m
SUVOAO pomdVv ®w¢ HPOG UIPOCT& onuelo = -1.74 kNm/m i Eh
SUVoAO pomdv w¢ mpog uéocov Baoewc = 1.06 kNm/m

Exxkevipdtnta ec=1.06/9.34=0.113m, ec>0.600/6=0.100m

T&oelg e€ddpoug g=0.033 N/mm? Bg=0.560 m

Evepyd BepéAito L'=0.600-2x0.113= 0.373 m

dépovoa LxkavéTnta £ddpoug RdA=L' -quk/yM=0.373x(1000x0.15)/1.40= 39.96 kN/m
dépouvca LrkavoéTnta £d&pouc Vd=9.34 < Rd=39.96 kN/m, EAeyxoc LkovomolLeltol

EAeyxo¢ mnepinmtwong pe 1.35x(idi1o0 Papog+pdévipa)+l.50x(RiLvnTd KOPUGRQG)

(EC7 Hap&ptinua D)

(EC7 E£.2.2, E£.6.1)

doptio (P.v) vl - y2 Fx Fy X0 yo M
[kN/m] [kN/m] [m] [m] [kNm/m]
EvepyntLkh ©6non yaLdv Pax1.35 0.00- 0.45 2.42 0.43 0.600 0.600 1.19
EvepyntLkh ©6non yaLdv Pax1.35 0.45- 0.90 3.00 0.66 0.600 0.199 0.20
B&pocg tolxou W x1.35 0.00 11.14 0.380 0.355 -4.23
SUvoAla= 12.23 -2.84
SUVOAO KATAKOPUE®V JdUVAUEWV = 12.23 kN/m
SUVoAo pomdv wg HPOC UIPooT& onuelo = -2.84 kNm/m
SUVOAO pomdv w¢ mpog uécov BAcewg = 0.83 kNm/m

Exkevipdédinta ec=0.83/12.23=0.068m, ec<=0.600/6=0.100m

T&oelg e€ddopoug gl=0.034 N/mm? g2=0.007 N/mm?

Evepyd BenéAio L'=0.600-2x0.068= 0.464 m

dépovoa LrkavéTnta £d&poug RdA=L' -quk/yM=0.464x(1000x0.15)/1.40= 49.71 kN/m
dépovoa LkavdéTnta eddpoug Vd=12.23 < Rd=49.71 kN/m, EAeyxog Lxoavomoleltal

o | |11 e

(EC7 Hoapdptinua D)

1.8.3. EAeyxog aoctoxiag¢ Adyw avatponic (STR/GEO Al+M1)
AvoTponl ¢ mpog¢ To unpoortd k&tw onuelo (xo0=0,yo=0) (x=0.600,y=0.900 m)

(EC7 E£.2.2, E£.6.1)

(EC7 EN1997-1-1:2004, §9.7.4)

doptio (P.v) vl - y2 Fx Fy X0 yo Mo+ Mo-

[kN/m] [kN/m] [m] [m] [kNm/m] [kNm/m]
EvepyntLkh ©6non yaLdv Pax1.35 0.00- 0.45 2.42 0.43 0.600 0.600 1.44 0.26
Evepyntixy 06non voldv Pax1.35 0.45- 0.90 3.00 0.66 0.600 0.199 0.59 0.39
B&poc tolxou W x1.00 0.00 8.25 0.380 0.355 0.00 3.13
TUvoAa= 9.34 2.03 3.78

Yo ﬁ

L..

BETONexpress
software byRUNET (c)



NAATEA EAEYGEPIAZ

ZUVOAO pomdv aVATPONNG = 2.03 kNm/m
SUvoAo pomdv evctdbBelog = 3.78 kNm/m

EAeyxog oe avotponf Med=2.03 < Mrd=3.78 kNm/m,

EAeyxog

Lkavomote{tal

Exkevipdinta ec=(0.600/2)-(3.78-2.03)/9.34=0.113m,

ec<=0.600/3=0.200m

1.8.4. EAeyxog oaoctoxiag Adyw oAicbnong (STR/GEO Al+M1)

(EC7 EN1997—1—1:2294, §9.7.3, §6.5.3)

doptio (P.v) vyl - y2 Fx+ Fx- Fy
[kN/m] [kN/m] [kN/m]
Evepyntixy &6non voldv Pax1.35 0.00- 0.45 2.42 0.00 0.43
EvepyntLkh ©6non yaLdv Pax1.35 0.45- 0.90 3.00 0.00 0.66
HoabntLky OOnon yoLdv Ppx1.00 0.20- 0.90 0.00 12.68 0.00
B&poc tolixou W x1.00 0.00 0.00 8.25
SUvoAa= 5.42 12.68 9.34
ToLRH e€d&pouc Rd=Nd-tane/yM = 9.34xtan(25.00°)/1.10= 3.96 kN/m
YUVEKT LKOTNTA Rd=A-cu/yM = 1000x0.560x0.005/1.10= 2.54 kN/m

(duvaueilc aviiotaong Adyw ocuvexrtLlrOTNTag €d&poug moapalde {movIiol)

%Uvodlo duvduswv oAlobnong = 5.42 kN/m
SUvodo duvduewv aviioctoaong (12.68/1.40+3.96) = 13.02 kN/m
EAeyxog og oAioOnon Hd=5.42 < Rd=13.02 kN/m, EAeyxo¢ Lxavomoleltal

1.9. AvtioeLlopLlrdg EAeyXOQ

EAeyxolL euctdabeLag toixou (pe oeilopd)

Fs =c.B+W.tan(¢)

(EC7 §6.5.3. 10)

(EC8 EN1998-5:2004)

1.9.1. Auvapeig (evépyelag Kol avTIioTaong) QOKOUPEVEG OTOV TOiYXO
doptio vyl - y2 Fx Fy X vy
[kN/m] [kN/m] [m] [m] h
EvepyntLkh ©6non yaLdv Pa 0.00- 0.45 1.79 0.32 0.000 0.225
EvepyntLkh ©6non yaLdv Pa 0.45- 0.90 2.22 0.49 0.000 0.675
HoabntLky OOnon yoLdv Pp 0.20- 0.90 -11.93 0.00 0.600 0.667
B&poc tolixou W 0.00 8.25 0.220 0.545
1.9.2. NpboBeteg duvapelg ASyw OELOpOU
doptilo vl - y2 Fx Fy X y
[kN/m] [kN/m] [m] [m]
EvepyntLkh ©6non yaLdv Pa 0.00- 0.45 0.15 0.000 0.225
EvepyntLkh ©6non yaLdv Pa 0.45- 0.90 0.40 0.000 0.675
B&poc tolxou W 0.70 +0.35 0.220 0.545
1.9.3. EAdeyxog ¢pépoucag Lravétntag eddpoug (pe oeLopd) (EC7 §6.5.2)
doptilo (P.v) vyl - y2 Fx Fy X0 yo M
[kN/m] [kN/m] [m] [m] [kNm/m]
EvepyntLkh ©6non yaLdv Pax1.00 0.00- 0.45 1.94 0.32 0.600 0.675 1.12
EvepyntLkh ©6non yaLdv Pax1.00 0.45- 0.90 2.62 0.49 0.600 0.225 0.30
B&poc tolxou W x1.00 0.70 7.90 0.380 0.355 -2.75
SUvoAla= 8.71 -1.33
SUVOAO KATAKOPUE®V JdUVAUEWV = 8.71 kN/m
SUVoAo pomdv wg TPOC UIPooT& onuelo = -1.33 kNm/m i Bq i
SUVOoAO pomdv w¢ mpog uécov BAcewg = 1.28 kNm/m

Exkevipdinta ec=1.28/8.71=0.147m, ec>0.
T&oelg e€ddopoug g=0.038 N/mm? Bg=0.459 m
Evepyd BepéAio L'=0.600-2x0.147= 0.306 m

dépovoa LrkavéTnta £d&poug RdA=L' -quk/yM=0.306x(1000x0.15)/1.00= 45.90 kN/m

600/6=0.100m

dépovoa LxkavdétTnta eddpoug Vd=8.71 < Rd=45.90 kN/m,

EAgyxoc

LkavonmolelTal

(EC7 Hoapdptinua D)

(EC7 E£.2.2, E£.6.1)
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(EC7 §6.5.2)

1.9.4. EAeyxog ¢épovcag Lravétntag eddpoug (pe oeLopd)
doptio (P.v) vl - y2 Fx Fy X0 yo M
[kN/m] [kN/m] [m] [m] [kNm/m]
EvepyntLkh &6non yaLdv Pax1.00 0.00- 0.45 1.94 0.32 0.600 0.675 1.12
EvepyntLkh ©6non yaLdv Pax1.00 0.45- 0.90 2.62 0.49 0.600 0.225 0.30
B&pog tolyxou W x1.00 0.70 8.60 0.380 0.355 -3.01
SUvoAla= 9.41 -1.59
SUVOAO KATUKOPUQWVY dUVAUREWV = 9.41 kN/m
SUVoAo pomdv wg HPOC UIPooT& onuelo = -1.59 kNm/m
SUVvoAo pomdv wg mpog péocov Baoewc = 1.23 kNm/m

Exkkevipdéinta ec=1.23/9.41=0.131m,

T&oe g edd&poug g=0.037 N/mm?

ec>0.600/6=0.100m
Bg=0.508 m

Evepyd 8epéAiito L'=0.600-2x0.131= 0.339 m
dépovoa LrkavéTnta £d&eoug RdA=L' -quk/yM=0.339x(1000x0.15)/1.00= 50.85 kN/m

(EC7 Hoapdptnua D)

dépovoa LrkavdéTnta £d&pouc Vd=9.41 < Rd=50.85 kN/m, EAeyxoc¢ Lxroavomoleltal (EC7 E£.2.2, EE.06.1)
1.9.5. EAeyxog actoxiag Adyw avatponfg (pe oeilopd) (EC7 §9.7.4)
AVOTPON) ®WC mpog¢ To pnpoortd k&tw onuelio (xo=0,yo=0) (x=0.600,y=0.900 m)
doptio (P.v) vyl - y2 Fx Fy X0 yo Mo+ Mo-
[kN/m] [kN/m] [m] [m] [kNm/m] [kNm/m]
Evepynt itk ©6non voldv Pax1.00 0.00- 0.45 1.94 0.32 0.600 0.675 1.31 0.19
EvepyntLlky &6non yaLdv Pax1.00 0.45- 0.90 2.62 0.49 0.600 0.225 0.59 0.29
B&pog tolyxou W x1.00 0.70 8.25 0.380 0.355 0.25 3.13
B&pog tolyxou W x1.00 0.00 -0.35 0.380 0.355 0.13 0.00%
SUvola= 8.71 2.28 3.61

(*oL poméc apvnILlKOV KATAKOPUQWVY @opTlwv Adyw oOglopoU mpootifevial

SUvoAo pomdv avatponng =
SUvoAo pomnmdv evuctdbBeLog =

2.28 kNm/m
3.61 kNm/m
EAsyxoc og avotponf Med=2.28 < Mrd=3.61 kNm/m,

EAeyxocg

OTLG pomég oVATPONAG)

LrovomoLelTal

Exkevipdinta ec=(0.600/2)-(3.61-2.28)/8.71=0.147m,

1.9.6. EAleyxog actoxiag Adyw odiocOnong

(pe oeLopd)

ec<=0.600/3=0.200m

(EC7 §9.7.3,

doptio (P.v) vyl - y2 Fx+ Fx- Fy
[kN/m] [kN/m] [kN/m]
EvepyntLkh ©6non yaLdv Pax1.00 0.00- 0.45 1.94 0.00 0.32
Evepyntixy o6non voldv Pax1.00 0.45- 0.90 2.62 0.00 0.49
HabntLky OOnon yoLdv Ppx1.00 0.20- 0.90 0.00 11.93 0.00
B&pog tolxou W x1.00 0.70 0.00 7.90
SUvoAa= 5.26 11.93 8.71
TolBH ed&pouc RdA=Nd-tane/yM = 8.71xtan(25.00°)/1.00= 4.06 kN/m
YUVEKT LKOTNTA Rd=A-cu/yM = 1000x0.459x0.005/1.00= 2.30 kN/m

(duvaueilc aviiotaong Adyw ouveRTLROTNTNG €3&POUC mapaAe (movIial)

SUvoAo duvduenv oAloBnong = 5.26 kN/m
SUvoAo duvdueswv aviiotoong (11.93/1.00+4.06) = 15.99 kN/m
EAeyxog o oAloBnon HA=5.26 < Rd=15.99 kN/m, Eleyxog¢ LrkoavomolLelTol

§6.5.3,

EC8-5 §5.4.1.1)

(EC7 §6.5.3. 10)
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1.10. EAeyxog endpkreLag dLacTd0E®WV KOPHOU TOiXOU (EC2 EN1992-1-1:2004)

1.10.1. $éption 1.35x(pévipa duopevh)+1l.00x (pdvipa evupevh)+1l.50x (xivntd duopevi)

AuvAuetlc (0to kévipo Bapoug dLatoung) otov kopud tou TOlXOU

vy h Fx Fy M

[m] [m] [kN/m] [kN/m] [kNm/m]

0.25 0.250 0.74 1.70 0.05

0.60 0.250 3.19 4.36 0.71
1.10.2. EAeyXoC KOPHOU TtOoiXOU of KApYn (EC2 §9.6, §6.1)
SrUpddepa-X&dAuRag: C25/30-B500C, Emix&Auyn omAlopoU: Cnom=50 mm (§3, §4.4.1.1)
Katoakbdpupog omAiopdg eAdytotoc:0.26 (fctm/fyk)d, 0.0013d, 0.0020Ac, péyLotocg:0.04Ac (EC2 §9.6.2)

y Med Ned d Kd x/d ec/es Ks As min As

[m] [kN/m] [kN] [mm] [cm?/m] [cm?®/m]

0.25 0.05 -1.70 195 47.37 0.01 0.1/20.0 2.30 0.00 ( 2.50)

0.60 0.71 -4.36 195 19.40 0.01 0.3/20.0 2.31 0.02 ( 2.64)

1.10.3. ®6ption 1.00x(pévipa duopevh)+1l.00x (pdévipa eupevh)+0.30x(xivnta)+1.00x (oeLopdg)

AuvAuetlc (o0to kévipo Bapoug dLatoung) otov kopud tou TOlXOU (pe oceLoud)
vy h Fx Fy M
[m] [m] [kN/m] [kN/m] [kNm/m]
0.25 0.250 0.73 1.70 0.08
0.60 0.250 2.93 4.36 0.67
1.10.4. EAeyxog KopuoU toixou oce Kapyn (pe oeiopd) (EC2 §9.6, §6.1)
TrUpddepa-X&dAuRag: C25/30-B500C, Emix&Auyn omAilopoU: Cnom=50 mm (§3, §4.4.1.1)
Kataxdpupog onmAiopdg eAdyxLotog:0.26 (fctm/fyk)d, 0.0013d, 0.0020Ac, péyLotog:0.04Ac (EC2 §9.6.2)
vy Med Ned d Kd x/d ec/es Ks As min As
[m] [kN/m] [kN] [mm] [cm?/m] [cm?/m]
0.25 0.08 -1.70 195 43.42 0.01 0.1/20.0 2.30 0.00 ( 2.50)
0.60 0.67 -4.36 195 19.74 0.01 0.3/20.0 2.31 0.02 ( 2.64)

1.10.5. OnmAiopoi KoppoU toixou

OnAiopoi miow(xdpa) napeidg¢ Toixou GF10/29.5 ( 2.66cm?/m)
OnAiopdg diavophe @& 8/40.0 ( 1.26cm?/m)

OnALopdg epnpdg (erevd.) mapeLdg toixou  &10/31.0 ( 2.53cm?/m)
OnAiopdg diavophe @& 8/40.0 ( 1.26cm?/m)

1.10.6. AyrUpwon omALopoU KOppoU Toixou (EC2 §8.4)
Baolkd pAKog ayrUpwong (EC2 E£.8.3)
1b, rqd=(@/4) (osd/fbd) =(10/4)x(3/1.61)=5mm
0sd=435.00x2/266=3MPa fbd=2.25x0.70xfctd=1.61 MPa (EC2 §8.4.2)
AnoLToUpevo uRKog aykUpwong lbd=0.70x5=4mm, Cnom=>50mm>3x10=30mm=(3¢) (EC2 §8.4.4, T.8.2)

EA&xLtoto pAxog aykUpwong lb,min=max(0.301lbrqgd, 19, 100mm)=100mm
Ancpoaitnto &yxriotpo 100mm oto k&Tw &Kpo TV PARdWV OmALOUOU
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software byRUNET (c)

10



NAATEA EAEYGEPIAZ

1.

1.10.7. EAeyxog¢ KoppoU oe dLatpnon (EC2 EN1992-1-1:2004, §6.2.2)

SrUpOS epa-X&AuBag: C25/30-B500C, Emix&Auyn omAilopoy: Cnom=50 mm
H xatavopn Tou ¢optlou &Onong eivol ypouptikh, &po 1 petofoAn tng¢ dLATUNT LKAG
dUvaunc eivoal napaBoArikfy. H petafoAl tng dLATOUAC TOU KOPUOU €{val YVPOUPLKA.

Apa n duoupevécotepn Oéon via éleyxo didtunonc eival oto k&Tw péPOC TOU KOPUOU.

Ved=1.82 kN/m, Ved (+oeitoptxdg)=1.70 kN/m, Ned=-2.88 kN/m
Avtoxn tépvouoa xwpic omAiopd didtunong Vrdc

Vrde=[Crdc -k - (100pl -fck) %¥+k1 -ocp] ‘bw-d

Vrdc>= (vmin+kl -ocp) ‘bw-d

Crdc=0.18/yc=0.18/1.50=0.120, fck=25MPa ,bw=1000mm, d=195mm
k=1+4(200/d)<=2, k=2.00, k1=0.15

pl=Asl/ (bw-d)=266/(1000x195)=0.0014
ocp=Ned/Ac=1000x2.88/250000=0.01N/mm?

vmin:0.0350-k1m~Vfck = 0.49N/mm?,
Vrd,c(min)=0.001x(0.49+0.15x0.01)x1000x195=95.84kN/m
VrdC=O.OOlX[O.120X2.OOX(0.14X25)0%+O.15X0.01]X1000X195=71.35, Vrdc=95.84kN/m
Ved=1.82 kN/m <= Vrdc=95.84 kN/m, di&tunon OK

(§3, §4.4.1.1)

(EC2 §6.2.2)
(EC2 E£.6.2.a)
(EC2 EE.6.2.Db)

(EC2 EE£.6.3N)

Vrdmax=ocw ‘bw -z vl -fcd/ (cot®+tanb), Ved/max (Vrdmax)=0.00, 6=45.0° cotf=1.00 tanb=1.00

acw=1.00 z=0.9d, fck=25.0<=60Mpa v1=0.6[1-fck/250]=0.6[1-25/250]1=0.540, fcd=14.17Mpa

Vrdmax=0.001x1.00x1000x0.9x195x0.540x14.17/2.00=671.4 kN
Ved=3.2 kN < 671.4 kN =Vrdmax, o €éAegyXxoCg enaAnbeleTal

11. EAeyxog emdpkeloag Sitactdoewv medidov kKal omAiopoi

1.11.1. EAeyxo¢ tpApatog¢ pmpootd x=0.600 m to x=0.250 m

(EC2 EN1992-1-1:2004)

ZUVOAO KATAKOPUPLV BdUVAUEWDV = 12.23 kN/m ill III III Ilqs

SUVOAO pomdv wg Hpog pécov PBloswg = 0.83 kNm/m
gl= 0.034 N/mm?, g2= 0.018 N/mm?, w= 0.350 m

b

nieon and (dito R&pog g3= 0.010 N/mm?

W

M= 1.15 kNm/m, V= 5.65 kN/m q1/jJ/LIJ/LIJ/qu2
V oe amndéotaon h=250mm and nopetd = 2.22 kN/m

Med= 1.15k Nm/m, Ved= 2.22 kN/m

1.11.2. EAeyxo¢ tpApatog¢ pmpootd x=0.600 m to x=0.250 m (pe oceiLopd)

SUVOAO KATAKOPUQWVY dUVAUREWV = 8.71 kN/m
SUVOAO pomdv wg Hpog pécov PBloswg = 1.23 kNm/m
gl= 0.037 N/mm?, g2= 0.010 N/mm?, w= 0.350 m
nieon and (dto B&poc g3= 0.008 N/mm?

M= 1.15 kNm/m, V= 5.30 kN/m

V oe amndéotaon h=250mm and nopetd = 2.39 kN/m

Med= 1.15k Nm/m, Ved= 2.39 kN/m

1.11.3. EAeyxog nedidou évavtl KApyYng (EC2 EN1992-1-1:2004, §6.1)

TrUpddepa-X&dAuRag: C25/30-B500C, Emix&Auyn omAlopoU: Cnom=50 mm

(§3, §4.4.1.1)

Med= 1.15kNm/m, d=244mm, Kd=22.75 x/d=0.01 €c2/es1=-0.2/20.0 ks=2.31, As= 0.l1llcm?/m

EA&YX LOTOC omAlopdg As>=0.26bd -fctm/fyk (As= 3.30cm?/m)
EX&xLOotOoG omALlopdc @12/34.0 ( 3.32cm?/m)

1.11.4. OnAiocpoi medidou toixou

(EC2 §9.3.1)

OnmALopdg medidovu KAT® @12/34.0 ( 3.32cm?/m)

Asvutepelwv eyKApoLog¢ omAitopd¢ F12/40.0 ( 2.82cm?/m)

BETONexpress
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NAATEA EAEYGEPIAZ

1.11.5. EAeyxog nedidou oce diatpnon-dL&tpnon (EC2 EN1992-1-1:2004, §6.2.2)

SrUpOS epa-X&AuBag: C25/30-B500C, Emix&Auyn omAilopoy: Cnom=50 mm ($3,
Avtoxn diL&tpnong xwplic omhioud did&tunong Vrdc (EC2 §6.4.4)
vrde=[Crdc -k - (100pl -fck) ¥ . (2d/a)] ‘bw-d (EC2 EE.6.50)
Vrdc>=[vmin -2d/a] ‘bw-d, d=dm=244mm, a=244mm
Crdc=0.18/yc=0.18/1.50=0.120, fck=25MPa ,bw=1000mm, d=244mm
k=1++(200/d)<=2, k=1.91

pl=Asl/ (bw-d)=332/(1000x244)=0.0014

vmin=0.0350 k"0 \fck = 0.46N/mm?, (EC2 EE£.6.3N)
Vrd,c(min)=0.001x(0.46x2x244/244)x1000x244=224.48kN/m
Vrde=0.001x[0.120x1.91x(0.14x25) %¥x2x244/2441x1000x244=169.82, Vrdc=224.48kN/m
Ved=2.39 kN/m <= Vrdc=224.48 kN/m, di&tunon kot ditd&tpnon OK

Vrdmax=ocw ‘bw -z vl -fcd/ (cot®+tanb), Ved/max (Vrdmax)=0.01, 6=45.0° cotf=1.00 tanb=1.00
acw=1.00 z=0.9d, fck=25.0<=60Mpa v1=0.6[1-fck/250]=0.6[1-25/250]1=0.540, fcd=14.17Mpa
Vrdmax=0.001x1.00x1000x0.9%x244x0.540x14.17/2.00=840.2 kN

Ved=5.7 kN < 840.2 kN =Vrdmax, 0 £AeyXx0oC emaAnbevetal

1.12. MNpopétpnon UVALKOV

SrUpOdepa ovd pétpo PNKOUC Tolxou 0.330 m3/m

OnAitopdg avé pétpo UAKOUG tolyou 10.698 kg/m

SUVOALK& oOkupddepa tolyou 3.740x 0.330= 1.234 m?3

SUVOALKOG omALlopdc tolyou 3.740x 10.698= 40.010 kg
BETONexpress

software byRUNET (c)
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2. TOIXOXZ T1.B (AYTIKH NAATEIA)

Toixog avtiotpLi{ng wnAiopévou orUpodépatog
(EC2 EN1992-1-1:2004, ECO EN1990:2002, EC7 EN1997-1-1:2004, EC8 EN1998-5:2004, +NA-ELOT:2010)

C25/30 - B500C
Zeiopog a=0.160g

N B 0.250 - B
e 9k=20.00° 4(
4 ck=0.020N/mm?
E 8k=10.00° o
¥=20.00 kN/m? ?
o o
8
T oke2s00° 9k=25.00° T
= 2 ck=0.005N/mm? ck=0.005N/mm? ]
< S| 8k=0.00° Bk=12.50° e
- S| y=21.00 kNm? y=21.00 kNm® -
g 0.450 2
S S
o
3
} 0.700 |
9k=25.00°
ck=0.005N/mm?
quk=0.15N/mm?
2.1. Ztoixeia toixou-Napdpetpot-Kavoviocpol
ALaotdoeLg
OALkO Uyog tolxou h= 1.180 m
MAkog Tolxou L= 8.480 m
IA&tog tolXxOU OTINV KOPUQY Bl= 0.250 m
IA&t0oG¢ kKopuoU tolyxou otnv B&on B2= 0.250 m
OALkO mA&Tog PBdonc tolixou B= 0.700 m
IA&toc PB&ong tolyxou unpootd 0.450 m
IA&toc P&ong tolyxou miow 0.000 m
Yyogc koppoU tolxou ho= 0.880 m
Yyoc R&ong tolixou 0.300 m
Yyog RB&ong tolixou pmpoot& 0.300 m
Yyog RB&ong tolixou miocw 0.300 m
Tovia epnpdc mope &g pe KATAkOP 0.000° (0:1)
Tovia nicw noapeldc pe KATaAkOPUO 0.000° (0:1)
Bapog toixou
E1d1kd B&pog UALkOU Ttolxou vyg=25.000 kN/m?
EpBaddév diLatounc tolxou A= 0.430 m?
IdL0o B&poc toixou avd pétpo W= 0.430x25.000= 10.75 kN/m
Kévipo B&poug tolyxou x=0.235 m, y=0.728 m (x0=0.465 m, yo=0.452 m)
YALk& toiyxou
Avwedoun : Trupbddepo-X&AuPoac: C25/30-B500C (EC2 §3)
: Emitk&Auyn omAtopoU: Cnom=50 mm (EC2 §4.4.1)

OeuéALlo : IxUupbddsua-X&AuBag: C25/30-B500C
: Emixk&Auyn omAtopoU: Cnom=50 mm

BETONexpress
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2.2.

Enipépoug ouviedeotég yLa SpdoeLlg Kol

edapLKEQ

OplLakfy katdotaon Iccopomniag

(EQU) ,
(

Apb&on Mév Lun Auocupevic yGdst:
Mév Lun EuvoLkh yGstb:
MetoafBAnth AUCpevVAHQ yQdst:
MetafAnth Euvolkp vyQstb:
Edaptlkéc Tovia dLoaTunt LKAG AVIOXHC Yo
1dLétnTtec Tuvoxn cC yc
AlXTPUNT LKA avIOXH Cu ycu:
OALIIT LK avioxn gqu yaqu:
Bé&poc YW

YR, v (R2)=1.40,

2.3.

vR,h(R2)=1.10,

VR, e (R2)=1.40

Id.6tnteg eddpoug Oepediwong

OALTIT LKA avioxn ed&poug otn PR&on
Tovia tpLPHg ed&poug otn PR&on
SUVTEAEOTAC OUVEKRTLKRKOTNTAG OTIn B&on

©=25.00°,

AouLkoU TUmou

LdLétnteg (EC7 Htv. A.1-A.4, EC8-5 §3.
(STR), TewtexvikoU tUnou (GEO)
EQU ) (STR/GEO) (ZeLopde)
( A1+M1 )
1.10 1.35 1.00
0.90 1.00 1.00
1.50 1.50 1.00
0.00 0.00 0.00
1.25 1.00 1.00
1.25 1.00 1.00
1.40 1.00 1.00
1.40 1.00 1.00
1.00 1.00 1.00

qu=0.15 N/mm?

ouvieAeoTNg TPLPAC tan(e)=0.466

c=0.005 N/mm?

2.4. ZeLopLkOi OUVTEAEOTEQ
Avnvyuévn celoptky emttdyxuvon e€ddpouc ag=axg, o=0.16
Kataxdp./opl. OglOpLlKy emltdxuvon avg/og=0.90
Suvt. Beperliwong S=1.00
Suvt. omoudaldintac xtiplou yI=0.80
MelwT LXKOGC OUVTIEAECTNG OUUIEPLPOPAC r=1.50

OpLldéviLog OegloplkdQ

Kataxkbdpupog oceloplrdQ

OUVTEAEOTAC
CUVTIEAECTAC

ZDeLlopLKEG duvapeLg (ektd6g duvapenv Adyw OOnong yoLdv)

OpLlovTLa

Katakdbpuepn dUvaun oeLopolu Adyw

dUvoun oelLopoU AOY®

1d{ou Bé&poucg
1dlou R&poucg

Fwx=
Fwy=

(EC8 EN1998-5:2004,

kh=0.80x0.16x1.00/1.500=0.085
kv=0.50x0.085=0.043

10.75x0.085=
10.75x0.043=

0.91 kN/m
0.46 kN/m

2.5. Ynmoloyiopdég evepyntilkAg¢ 66Onong yatdv katd (Coulomb)
2.5.1. Tpfpa toixou andé ¥=0.000 m éwg ¥=0.430 m, Hs=0.430 m
Avew Inuefio A x= 0.000 m y= 0.000 m

K&tw Snpeio B x= 0.000 m y= 0.430 m

IdiLétnteg edapoug
TUnog ed&poug

ELdL1kd B&pog EnpoUu ed&poucg
ELd1kd B&pog xopeopévou eddpoucg

ELd1kd RB&pog vepoU

Tovia gowTeplkAC TELPRAHC TOoU £d&OOUCQ
SUVTeAeOoTAC ouveRTLkROTNTAG €d&POUC

ApYyLAOGC

vy =20.
ys=21.
yw=10.
©=20.

Tovia emiedvelac €d&poug jpe opllévTLa R=20.
Tovia niow nmoapeltd&c tolixou pe roataxrkdpupo H= 0.
Tovia tplRAg netafl toliyxou xalL ed&poucg 5=10.
QOnon ovppwva pe Oswpia Coulomb

Tovia emimédou oAicOnong p=45°+¢/2= 53.00

SUVTEAEOTNC e€veEPYNTLKAC d6nonc Ka = 0.933 0.897

00 kN/m?
00 kN/m?
00 kN/m?
00°

c=0.020 N/mm?

00°
00°
00°

EQU Al+M1

55.

QBnon vyaldv xo® Ulog g(y)=gA+y -y -Ka

00°

(EC8 §3.2.1, T.
(EC8-5 IILvakag

§7.
(EC8-5 §7.
(EC8 §3.2.
(EC8 §3.2.

(EC8-5 EE.
(EC8-5 EE.

da

— cos?(¢p-8)
fa™ 0526 cos(6+5)| 1+ || Sin(@+d)sin 2
cos(6+8)cos(6-B)

~N NN W W

1)

N P Pw D wNDN
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Mév ipeg SpaceLg

EQU Al+M1

QBnon (mieon) ornv xopuen (y=yA) gA= 0.00 0.00 kN/m?
QOnon (nieon) otnv B&on (y=yA+ 0.43m) gB= 8.02 7.71 kN/m?
QOnon (dUvoaun) vyoldv Pa= *s(gA+gB)H Pa= 1.72 1.66 kN/m
Tovia &Onong yoLdv o = 8.00 10.00 °

QOnon vyaldv ko1& x KATeUOUVODN Pax= 1.70 1.63 kN/m
QOnon vyaldv ko1& y KATeUOUVODN Pay= 0.24 0.29 kN/m
Pomfy ®6nong yaldv w¢ mpoc¢ onuelo (x=0,y=0) M = -0.49 -0.47 kNm/m

Inueio egpapupoyng @Bnong valrdv x= 0.000 m, y= 0.287 m

ZUvoAa SUVAHE®V KAL POMQV

AuvAue L g Kol pomég o010 KATw onupeio B (x=0.000 m, y=0.430 m)

Mév ipeg dpdoetLg

EQU Al+M1
SUVOALKN oplldédvtLia @Bnon yaldv Fsx= 1.70 1.63 kN/m
SUVOA LKL kotaxbdpuen &®@6non valdv Fsy= 0.24 0.29 kN/m
SUVOALKN pomf &6nong vyoLdv Ms = 0.24 0.23 kNm/m

LeLOpLKEG dUVAPELQ (EC8 EN1998-5:2004, §7.3.2, Hop&ptnua E)

OpLldébvtiog oeloptlkdg ouvtedeotnge kh=0.80x0.16x1.00/1.500=0.085
Katakdpupog oceloptlkdC ouviedeotng kv=0.50x0.085=0.043

Edagoc névw and tov udpopdpo opllovia

tan (w)=kh/ (1-kv)=0.085/(1-0.043)=0.089, »w=5.08°

(EC8-5 E¢.7.1, T.7.1)
(EC8-5 EE.7.2)
(EC8-5 Hapdptnua E.5)

Method Mononobe-Okabe (EC8-5 Hapdptnua E.4)

via 66non yaldv xatd Tn SLAPKE LA Of LOPoU Ke= cos?(¢-w-6)

SUVTIEAEOTAG €vePYynTLKAG ©®Onong, Ke* (STR)= 0.971 amwcos%coﬁ&%+w)1+\§m@E§EEGEEEL 2
. . . . . cos(6+w+d)cos(6-B)

pboBetn nieon €d&pouc AdOYyw OglouoU

eni{ tng STR xkat&otaong ¢dptiong £=(Ke*/Ke-1)=(0.971/0.897-1)=0.082

AUvoun ed&eouc Adyw oeLopLkoU optiou (Mbvipeg dpdoelLc ) Fx=1.082x 1.63= 1.76 kN/m

2.5.2. TpApa toixou amdé ¥=0.430 m éwg ¥=1.180 m, Hs=0.750 m
Avew Inuefio A x= 0.000 m y= 0.430 m
K&tw Snpeio B x= 0.000 m y= 1.180 m

Idiétnteg edapoug

TUnog ed&poug : ApyLlLAog pe A&uupo du
ELdL1kd B&pog EnpoUu ed&poucg y =21.00 kN/m?3

ELdL1kd B&pog ropeopévou eddpoug ys=23.00 kN/m?3

E1d1xd B&pog vepoU yw=10.00 kN/m?3

Tovia gowteplkAc TPLPRAC TOU £d&pOUCQ ©=25.00°

SUVTeAeOoTAC ouverTLkROTNTAG €d&POUC c=0.005 N/mm?

Tovia emiedvelac €d&poug jpe oplldévTLa B= 0.00°

Tovia niow mapeldc tolxou pe xatoakbdbpupo 6= 0.00°

Tovia tplRAg netafl toliyxou xalL ed&poucg 5=12.50° s

doptia emi TOU €d3&POUG OTNV KOPUPR
OuotLdépoppo pdviuo eoptio g= 8.60 kN/m?
Opotdpoppo xivntd poptio g= 0.00 kN/m?

QOnon ovppwva pe Oswpia Coulomb

EQU Al+M1 K =
Tovia emimédou oAlobnong p=45°+¢/2= 55.00 57.50° A
SUVTEAEOTNC €VeEPYNTLKAC Od6nonc Ka = 0.447 0.367

QBnon valdv xo® Ulog g(y)=gA+y - y-Ka

cos?(p-0)

2 sin(@+d)sin(@-B) 2
cos Gcos(9+6)[1+ cos(B6+0)cos(6-B)
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Mév ipeg SpaceLg

EQU Al+M1

QBnon (mieon) ornv xopuen (y=yA) gA= 3.84 3.16 kN/m?
QOnon (nieon) otnv B&on (y=yA+ 0.75m) gB= 10.88 8.94 kN/m?
QOnon (dUvoaun) vyoldv Pa= *s(gA+gB)H Pa= 5.52 4.54 kN/m
Tovia &Onong yoLdv o = 10.00 12.50 °

QOnon vyaldv ko1& x KATeUOUVODN Pax= 5.44 4.43 kN/m
QOnon vyaldv ko1& y KATeUOUVODN Pay= 0.96 0.98 kN/m
Ponn &®6nong yvoaldv g mpog onueto (x=0,y=0) M = -4.71 -3.83 kNm/m

Inueio egpapupoyng @Bnong valrdv x= 0.000 m, y= 0.865 m

ZUvoAa SUVAHE®V KAL POMQV

AuvAue L g Kol pomég o010 KATw onupeio B (x=0.000 m, y=1.180 m)

Mév ipeg dpdoetLg

EQU Al+M1
SUVOALKN oplldédviLia @Bnon yaldv Fsx= 7.14 6.06 kN/m
SUVOA LKL koataxbdpuen &®6non voaldv Fsy= 1.20 1.27 kN/m

SUVOALKN pomf &6nong vyoLdv Ms = 3.23 2.85 kNm/m

LeLOpLKEG dUVAPELQ (EC8 EN1998-5:2004, §7.3.2, Hop&ptnua E)
OpLldébvtiog oeloptlkdg ouvtedeotnge kh=0.80x0.16x1.00/1.500=0.085 (EC8-5 Ef.7.1, T.7.1)
Katakdpupog oceloptlkdC ouviedeotng kv=0.50x0.085=0.043 (EC8-5 EE.7.2)
Edagoc névw and tov udpopdpo opllovia (EC8-5 Hapdptnua E.5)

tan(w)=kh/(1-kv)=0.085/(1-0.043)=0.089, «©=5.08°

Method Mononobe-Okabe (EC8-5 Hapdptnua E.4)

via 66non yaldv xatd Tn SLAPKE LA Of LOPoU Ke= cos?(¢-w-6)

SUVTEAECTAC €veEPYNTLKAC &®Onong, Ke* (STR)= 0.433 cosw cos % cos(5+8+w) 1+ \ [SIN(@*B)sin(e-w-B) 2
. . . . . cos(6+w+d)cos(6-B)

pboBetn nieon €d&pouc AdOYyw OglouoU

eni{ tng STR xat&otaong ¢dptiong £=(Ke*/Ke-1)=(0.433/0.367-1)=0.180

AUvoun ed&eouc Adyw oeLopLkoU optiou (Mbvipeg dpdoelLc ) Fx=1.180x 4.43= 5.23 kN/m

2.6. Ynmoloyiopég maOntiKkAg @Onong yaitdv katd (Rankine)

2.6.1. TpApa toixou amdé ¥=0.430 m éwg ¥=1.180 m, Hs=0.750 m
Avew Inpuefo A x= 0.700 m y= 0.430 m
K&tw Znpelo B x= 0.700 m y= 1.180 m

Idiétnteg edapoug

TUnog ed&poug : ApyLAog pe A&uuo

E1d1xd Bdpoc EnpoU e£d&poug y =21.00 kN/m?3
ELd1kd PB&pog xopeopévou eddpoucg ys=23.00 kN/m?3
ELdtkd B&pog vepoU yw=10.00 kN/m?3
Tovia gowTeplkAC TELPRAHC TOoU £d&OOUCQ ©=25.00°
ZUuvTeAeoTtNg ouvekTLkOTNTAG €d&POUC c=0.005 N/mm?
Tovia emiedvelag ed&poug pe oplldvT Lo B= 0.00°
QOnon oe KATAkKOPUQEO emLO&VE LA 6= 0.00°

Tovia TpLlPAC petafld tolyou xalL ed&pouc &= 0.00°

QOnon ovppwva pe Oswpia Coulomb
EQU Al+M1 K. = cos2(¢p+8)
P cos?e cos(e-é)E_ M}z

Tovia emimédou oAloOnong p=45°-¢/2= 35.00 32.50°
SuvieAeotng nabntlkAg ®Ononc Kp = 2.040 2.4064
QBnon vyaldv xo® Ulog g(y)=gA+y -y -Kp

cos(6-0) cos(6-B)
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Mév ipeg SpaceLg

EQU Al+M1

QBnon (mieon) ornv xopuen (y=yA) gA= 0.00 0.00 kN/m?
QOnon (nieon) otnv B&on (y=yA+ 0.75m) gB=-32.13 -38.81 kN/m?
QOnon (dUvoaun) vyoldv Pa= *s(gA+gB)H Pp= 12.05 14.55 kN/m
Tovia &Onong yoLdv o = 0.00 0.00 °
QOnon vyaldv ko1& x KATeUOUVODN Ppx=-12.05 -14.55 kN/m
QOnon vyaldv ko1& y KATeUOUVODN Ppy= 0.00 0.00 kN/m
Ponn &®6nong yvoaldv g mpog onuefo (x=0,y=0) M = 11.21 13.53 kNm/m
Inueio egpapupoyng @Bnong valrdv x= 0.700 m, y= 0.930 m
ZUvoAa SUVAHE®V KAL POMQV
AuvAue L g Kol pomég o010 KATw onpeio B (x=0.700 m, y=1.180 m)
Mév ipeg dpdoetLg

EQU Al+M1
SUVOALKY optldévtia H6non yaltdv Fsx=-12.05 -14.55 kN/m
SUVOA LKL koataxbdpuen &®@Onon voairdv Fsy= 0.00 0.00 kN/m
SUVOALKN pomf &6nong vyoLdv Ms = -3.01 -3.64 kNm/m
LeLOpLKEG dUVAPELQ (EC8 EN1998-5:2004,
tan (w)=kh/ (1-kv)=0.085/(1-0.043)=0.089, »w=5.08°
SuvteAeotnNg nmadntLkAC ®Onong Kp* (STR)= 2.319
E=(Kp*/Kp)=(2.319/2.464)=0.941

EQU Al+M1
SUVOALKN oplldédviLia @Bnon yaldv Fsx= -11.34 -13.69

§7.3.2,

Hopdptnua E)

§6.5.2)

2.7. EAleyxol euct&beiag toixou (EQU)
2.7.1. Auvapeig (evépyeLag KAl AVTIIiOTAONG) AOKOUpEVEG otov toixo (EQU)
doptlo vl - y2 Fx Fy X vy
[kN/m] [kN/m] [m] [m]
EvepyntLkh ©6non yaLdv Pa 0.00- 0.43 1.70 0.24 0.000 0.287
EvepyntLkh ©6non yaLdv Pa 0.43- 1.18 5.44 0.96 0.000 0.865
HDodnt Lk O6non yoaldv Pp 0.43- 1.18 -12.05 0.00 0.700 0.930
B&pocg tolxou W 0.00 10.75 0.235 0.728
2.7.2. EAeyxog¢ ¢pépouvcag Lravdétntag eddgpoug (EQU) (EC7 EN1997-1-1:2004,
EAeyxog mepimtwong pe 0.90x(idito Papog+pdévipa)+0.00x(kivnTtd KOPUPRQG)
doptio (P.v) yl - y2 Fx Fy X0 yo M
[kN/m] [kN/m] [m] [m] [kNm/m]
Evepynt ik o6non voldv Paxl1.10 0.00- 0.43 1.87 0.26 0.700 0.893 1.49
Evepynt ik o6non voldv Paxl1.10 0.43- 1.18 5.98 1.06 0.700 0.315 1.14
B&poc tolyxou W x0.90 0.00 9.67 0.465 0.452 -4.50
SUvoAia= 10.99 -1.87
SUVOAO KATAKOPUQWVY dUVAUREWV = 10.99 kN/m
SUVOAO pomdv ®w¢ HPOG UIPOCT& onuelo = -1.87 kNm/m f Bq
SUVoAO pomdv w¢ mpog péocov Baoewc = 1.98 kNm/m

Exkevipdétnta ec=1.98/10.99=0.180m, ec>0.700/6=0.117m
T&oe g e€d&pouc g=0.043 N/mm? Bg=0.510 m
Evepyd BepéAito L'=0.700-2x0.180= 0.340 m

(EC7 Hap&ptinua D)

dépovoa LxavéTnta £ddpoug RdA=L' -quk/yM=0.340x(1000x0.15)/1.40= 36.43 kN/m
dépovoca Lkavoétnta £d&poug Vd=10.99 < Rd=36.43 kN/m, EAeyxocg LkovonolLeltol (EC7 E£.2.2, EE.6.1)
BETONexpress
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EAeyxog mepintwoong pe 1.10x(idi0 Papog+pdvipa)+1.50x(xivntd KOpUPHG)

doptio (P.v) yl - y2 Fx Fy X0 yo M
[kN/m] [kN/m] [m] [m] [kNm/m]
Evepynt itk ©6non voldv Pax1.10 0.00- 0.43 1.87 0.26 0.700 0.893 1.49
EvepyntLkh &6non yaLdv Pax1.10 0.43- 1.18 5.98 1.06 0.700 0.315 1.14
B&pog tolyxou W x1.10 0.00 11.83 0.465 0.452 -5.50
SUvoAa= 13.15 -2.87
ZUVOAO KATAKOPUPLV SUVAUEWDV = 13.15 kN/m
SUVOAO pomdv w¢ HPOC UIPOcT& onuelo = -2.87 kNm/m i Bq
SUVvoAo pomdv wg mpog Héocov Baoewc = 1.73 kNm/m

Exkevipdtnta ec=1.73/13.15=0.132m, ec>0.700/6=0.117m
T&oeLg e€dd&poug g=0.040 N/mm? Bg=0.655 m
Evepyd BenéAito L'=0.700-2x0.132= 0.437 m

®épovoa travotnta €ddpoug RA=L' -quk/yM=0.437x(1000x0.15)/1.40= 46.82 kN/m
Pépovoa Lkavdétnta eddpoug Vd=13.15 < Rd=46.82 kN/m, EAeyxog¢ Lxovonoleltal

(EC7 E£.2.2,

(EC7 Hap&ptinua D)

2.7.3. EAeyxog actoxiag Adyw avatponfig (EQU) (EC7 EN1997-1-1:2004,
AVOXTPON ®WC mPoC¢ TOo umpootd k&tw onueio (xo0=0,yo=0) (x=0.700,y=1.180 m)
doptio (P.v) vyl - y2 Fx Fy X0 yo Mo+ Mo-
[kN/m] [kN/m] [m] [m] [kNm/m] [kNm/m]
Evepynt itk &©6non voldv Pax1.10 0.00- 0.43 1.87 0.26 0.700 0.893 1.67 0.19
Evepynt itk ©6non voldv Pax1.10 0.43- 1.18 5.98 1.06 0.700 0.315 1.88 0.74
B&poc tolixou W x0.90 0.00 9.67 0.465 0.452 0.00 4.50
SUvoAa= 10.99 3.55 5.43
YUVOAO POHOV aVATPOMAC = 3.55 kNm/m
YUVoAo pomdv guotdbelac = 5.43 kNm/m
EAeyxog og ovatponf Med=3.55 < Mrd=5.43 kNm/m, Eleyxog LrovomolelTol
Exkevipdtnta ec=(0.700/2)-(5.43-3.55)/10.99=0.179m, ec<=0.700/3=0.233m
2.7.4. EAeyxog actoxioag Adyw oAicOnong (EQU) (EC7 EN1997—1—1:2%P4, §9.7.3,
doptio (P.v) yl - vy2 Fx+ Fx- Fy
[kN/m] [kN/m] [kN/m]
Evepynt itk ©6non voldv Pax1.10 0.00- 0.43 1.87 0.00 0.26
Evepyntixy &6non voldv Pax1.10 0.43- 1.18 .98 0.00 1.06

2.

DoabntLxky OOnon yoLdv
.00 0.00 9.67
.85 10.84 10.99

5

Ppx0.90 0.43- 1.18 0.00 10.84 0.00
B&poc tolxou W x0.90 0
9

SUvoAa=

TolBH e£d&pouc¢ Rd=Nd-tane/yM = 10.99xtan(25.00°)/1.25= 4.10 kN/m
SuvexrtTLlkOéTnTe Rd=A-cu/yM = 1000x0.510x0.005/1.25= 2.04 kN/m

(duvépuetlc aviliotaong Adyw oUveKRTLKRKOTNTIAG €3&pOUC mapaAe{movIoal)
SUvoAo duvduewnv oAloBnong = 7.85 kN/m

SUvoAo duvduewnv aviiotoaong (10.84/1.00+4.10) = 14.94 kN/m
EAeyxoc og oAloBnon HA=7.85 < Rd=14.94 kN/m, E:eyxog Lravomole{Tol

8. EAeyxol evotébeiLag toixou (STR/GEO Al+M1)

2.

Fs =c.B+W.tan(¢)

8.1. AuvépeiLg (evépyeLog KoL avIiotoong) ookoUpeveg otov toixo (STR/GEO Al+M1)

ES.6.1)

§9.7.4)

(EC7 §6.5.3. 10)

doptio yl - y2 Fx Fy X %
[kN/m] [kN/m] [m] [(m] P
Evepynt itk &o6non voldv Pa 0.00- 0.43 1.63 0.29 0.000 0.287 h
Evepyntixy o6non voldv Pa 0.43- 1.18 4.43 0.98 0.000 0.865
HDodnt Lk O6non yoaLdv Pp 0.43- 1.18 -14.55 0.00 0.700 0.930
Bé&poc tolixou W 0.00 10.75 0.235 0.728
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2.8.2. EAeyxog ¢@épouocag Lravdétntoag eddpoug (STR/GEO Al+M1) (EC7 EN1997-1-1:

EAeyxog¢ mnepinmtwong pe 1.00x(idito Papog+pdévipa)+0.00x(RKLvnTd KOPUGRQG)

2004, §6.5.2)

doptio (P.v) vl - y2 Fx Fy X0 yo M
[kN/m] [kN/m] [m] [m] [kNm/m]
EvepyntLkh ©6non yaLdv Pax1.35 0.00- 0.43 2.20 0.39 0.700 0.893 1.70
EvepyntLkh ©6non yaLdv Pax1.35 0.43- 1.18 5.98 1.32 0.700 0.315 0.96
B&poc tolixou W x1.00 0.00 10.75 0.465 0.452 -5.00
SUvoAla= 12.46 -2.34
SUVOAO KATAKOPUQE®V JdUVAUEWV = 12.46 kN/m
SUVoAo pomdv wg TPOC UIPooT& onuelo = -2.34 kNm/m i aq
SUVOAO pomdv w¢ mpog uécov BAcewg = 2.02 kNm/m

Exkevipdtnta ec=2.02/12.46=0.162m, ec>0.700/6=0.117m

T&oelg e€d&opoug g=0.044 N/mm? Bg=0.564 m

Evepyd BepéAio L'=0.700-2x0.162= 0.376 m

dépovoa LrkavéTnta £d&eoug RdA=L' -quk/yM=0.376x(1000x0.15)/1.40= 40.29 kN/m
dépovoa LkavdéTnta eddpoug Vd=12.46 < Rd=40.29 kN/m, EAeyxog Lxoavomoleltal

EAeyxog mepintwoong pe 1.35x((di10 Papog+pdvipa)+1.50x(xivntd KOpUPNG)

(EC7 Hoapdpinua D)

(EC7 E£.2.2, E£.6.1)

doptio (P.v) yl - y2 Fx Fy X0 yo M
[kN/m] [kN/m] [m] [m] [kNm/m]
Evepynt itk ©6non voldv Pax1.35 0.00- 0.43 2.20 0.39 0.700 0.893 1.70
EvepyntLlky &6non yaLdv Pax1.35 0.43- 1.18 5.98 1.32 0.700 0.315 0.96
B&pog tolyxou W x1.35 0.00 14.51 0.465 0.452 -6.75
SUvoAla= 16.22 -4.09
ZUVOAO KATAKOPUPLV SUVAUEWDV = 16.22 kN/m
SUVOAO pomdv w¢ HPOC UIPOocT& onuelo = -4.09 kNm/m
SUVvoAo pomdv wg mpog péocov Baoewc = 1.59 kNm/m

Exkevipdinta ec=1.59/16.22=0.098m, ec<=0.700/6=0.117m

T&oe g edd&poug gl=0.043 N/mm? g2=0.004 N/mm?

Evepyd BeuéAio L'=0.700-2x0.098= 0.504 m

®épovoa Lravotnta €ddpoug RA=L' -quk/yM=0.504x(1000x0.15)/1.40= 54.00 kN/m

Pépovoa Lkavdtnta eddpoug Vd=16.22 < Rd=54.00 kN/m, EAeyxog Lxkovonoleltal

(EC7 Hap&ptnua D)

2.8.3. EAeyxog aoctoxiag¢ Adyw avatponfic (STR/GEO Al+M1)
AVOTPON) ®WC mpog¢ To pmpooTtd k&tw onueio (xo=0,yo=0) (x=0.700,y=1.180 m)

(EC7 E£.2.2, E£.6.1)

(EC7 EN1997-1-1:2004, §9.7.4)

E

X

doptio (P.v) yl - y2 Fx Fy X0 yo Mo+ Mo- E
[kKN/m] [kN/m] [m] [m] [kNm/m] [kNm/m] o Y
Evepynt itk &©6non voldv Pax1.35 0.00- 0.43 2.20 0.39 0.700 0.893 1.97 0.27
EvepyntLkh ©6non yaLdv Pax1.35 0.43- 1.18 5.98 1.32 0.700 0.315 1.89 0.93 X
B&poc tolixou W x1.00 0.00 10.75 0.465 0.452 0.00 5.00
SUvoAa= 12.46 3.86 6.20
YUVOAO POHOV aVATPONMAC = 3.86 kNm/m
SUvoAo pomdv evuctdbelog = 6.20 kNm/m
EAeyxog og ovatponf Med=3.86 < Mrd=6.20 kNm/m, Eleyxog LrkovomolelTol
Exkevipdtnta ec=(0.700/2)-(6.20-3.86)/12.46=0.162m, ec<=0.700/3=0.233m
2.8.4. EAdeyxog aoctoxiagc Adyw oAriocOnong (STR/GEO Al+M1) (EC7 EN1997—1—1:2%P4, §9.7.3, §6.5.3)
doptio (P.v) yl - y2 Fx+ Fx- Fy
[kN/m] [kN/m] [kN/m]
Evepynt itk &6non voldv Pax1.35 0.00- 0.43 2.20 0.00 0.39
Evepyntixy &6non voldv Pax1.35 0.43- 1.18 5.98 0.00 1.32
HDodnt Lk O6non yoaldv Ppx1.00 0.43- 1.18 0.00 14.55 0.00
Bé&poc tolixou W x1.00 0.00 0.00 10.75
SUvoAa= 8.18 14.55 12.46 Fs =c.B+W.tan(p)
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TpLRH e€d&pouc RdA=Nd-tane/yM = 12.46xtan(25.00°)/1.10= 5.28 kN/m
SuvexrtTLlkOéTnTe Rd=A-cu/yM = 1000x0.564x0.005/1.10= 2.56 kN/m
(duvépuelc aviliotaong Adyw oUveKRTLKRKOTNTIAG €3&pOUC mapaAe{movIial)
SUvoAo duvduewnv oAloBnong = 8.18 kN/m

SUvoAo duvduewnv aviiotoaong (14.55/1.40+5.28) = 15.67 kN/m

EAeyxoc og oAloBnon Hd=8.18 < Rd=15.67 kN/m, E:eyxog LravomolLe{Tol

2.9. AvtioelopLlkOg €Aeyxog
EAgyxolL euctdbeLag toixou (pe oeilopd)
2.9.1. AuvapeLg (evépyeLag Kal ovIioTtaong) OGOKOUPEVEG OTOV TOiXO
doptio yl - y2 Fx Fy X %
[kN/m] [kN/m] [m] [m]
EvepyntLkh 66non yoaLdv Pa 0.00- 0.43 1.63 0.29 0.000 0.215
EvepyntLkh 66non yoaLdv Pa 0.43- 1.18 4.43 0.98 0.000 0.805
HDodnt Lk O6non yoaLdv Pp 0.43- 1.18 -13.69 0.00 0.700 0.930
B&poc tolxou W 0.00 10.75 0.235 0.728
2.9.2. Npdbobeteg duvapeLg AOyw oeLopoU
doptio yl - y2 Fx Fy X %
[kN/m] [kN/m] [m] [m]
Evepynt itk ©6non voldv Pa 0.00- 0.43 0.13 0.000 0.215
Evepyntixy &6non voldv Pa 0.43- 1.18 0.80 0.000 0.805
Bé&poc tolixou W 0.91 +0.46 0.235 0.728
2.9.3. EAeyxog ¢@époucag Lkavétntag eddpoug (pe oelopd)
doptilo (P.v) vyl - y2 Fx Fy X0 yo M
[kN/m] [kN/m] [m] [m] [kNm/m]
Evepynt itk ©6non voldv Pax1.00 0.00- 0.43 1.76 0.29 0.700 0.965 1.50
EvepyntLlky &6non yaLdv Pax1.00 0.43- 1.18 5.23 0.98 0.700 0.375 1.27
B&poc tolixou W x1.00 0.91 10.29 0.465 0.452 -4.37
SUvoAa= 11.56 -1.60
SUVOAO KATAKOPUQWVY dUVAREWV = 11.56 kN/m
SUVOAO pomdv w¢ HPOC UIPOooT& onuelo = -1.60 kNm/m f Eq
SUVvoAo pomdv wg mpog péocov Baocewc = 2.45 kNm/m
Exkevipdtnta ec=2.45/11.56=0.212m, ec>0.700/6=0.117m
T&oe g e€dd&poug g=0.056 N/mm? Bg=0.414 m
Evepyd BepéAio L'=0.700-2x0.212= 0.276 m
®épovoa Lravotnta €ddpoug RA=L' -quk/yM=0.276x(1000x0.15)/1.00= 41.40 kN/m
Pépovoa Lkavdétnta eddpoug Vd=11.56 < Rd=41.40 kN/m, EAeyxog Lxkovonoleltal
2.9.4. EAeyxog ¢@époucag Lxavétntag eddpoug (pe oelopd)

(EC7 §6.5.3. 10)

(EC8 EN1998-5:2004)

(EC7 §6.5.2)

(EC7 Hoapdptnua D)

(EC7 E£.2.2, E£.6.1)

(EC7 §6.5.2)

doptio (P.v) yl - y2 Fx Fy X0 yo M
[kN/m] [kN/m] [m] [m] [kNm/m]
Evepynt itk &©6non voldv Pax1.00 0.00- 0.43 1.76 0.29 0.700 0.965 1.50
EvepyntLkh ©6non yaLdv Pax1.00 0.43- 1.18 5.23 0.98 0.700 0.375 1.27
B&poc tolixou W x1.00 0.91 11.21 0.465 0.452 -4.80
SUvoAa= 12.48 -2.03
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2.

SUVOAO KATUKOPUQWY dUVAUREWV

12.48 kN/m

SUVoAo pomdv wg TPOC UIPooT& onuelo = -2.03 kNm/m

SUVvoAo pomdv wg mpog Héocov Baocewc = 2.34 kNm/m
Exkevipdtnta ec=2.34/12.48=0.188m, ec>0.700/6=0.117m q /IJ/LL)//
T&oe g edd&poug g=0.051 N/mm? Bg=0.487 m
Evepyd BenéAio L'=0.700-2x0.188= 0.325 m (EC7 Hoapdptnua D)
dépovoa LrkavéTnta £d&poug RdA=L' -quk/yM=0.325x(1000x0.15)/1.00= 48.75 kN/m
®épovoa LrkavdéTnta eddpoug Vd=12.48 < Rd=48.75 kN/m, EAegyxoc¢ Lkoavomoleltal (EC7 E£.2.2, EE.06.1)
2.9.5. EAeyxog actoxiag Adyw avatponfig (pe oeilopd) (EC7 §9.7.4)
AVOTPON) ®WC mpog¢ 1o pmpoortd k&tw onuelio (xo=0,yo=0) (x=0.700,y=1.180 m)
doptio (P.v) vyl - y2 Fx Fy X0 yo Mo+ Mo-
[kN/m] [kN/m] [m] [m] [kNm/m] [kNm/m]
Evepynt LKy @Onon yvoLdv Pax1.00 0.00- 0.43 1.76 0.29 0.700 0.965 1.70 0.20
EvepyntLkh ©6non yaLdv Pax1.00 0.43- 1.18 5.23 0.98 0.700 0.375 1.96 0.69
B&pog tolyxou W x1.00 0.91 10.75 0.465 0.452 0.41 5.00
B&pog tolyxou W x1.00 0.00 -0.46 0.465 0.452 0.21 0.00%*
SUvoAa= 11.56 4.28 5.89

(*olL poméc apvnTILKOV KATAKOPUQPWY ®opTlwv AdYw

ZUvoAo pomdv avatponng =
SUvoAo pomndv evuctdbBeLlog =

4.28 kNm/m
5.89 kNm/m
EAsyxoc og avotponf] Med=4.28 < Mrd=5.89 kNm/m,

oeLopo’

IpooTiBevial OTLG POmEC AVATPOMNNC)

EAeyxocg

LrovommoLelTal

Exkevipdtnta ec=(0.700/2)-(5.89-4.28)/11.56=0

2.9.6. EAeyxog actoxiag Adyw oAicOnong

.211m,

(pe oeLopd)

ec<=0.700/3=0.233m

(EC7 §9.7.3,

doptio (P.v) vyl - y2 Fx+ Fx- Fy
[kN/m] [kN/m] [kN/m]
EvepyntLkh ©6non yaLdv Pax1.00 0.00- 0.43 1.76 0.00 0.29
Evepynt ik o6non voldv Pax1.00 0.43- 1.18 5.23 0.00 0.98
HoabntLky OOnon yoLdv Ppx1.00 0.43- 1.18 0.00 13.69 0.00
B&pog tolxou W x1.00 0.91 0.00 10.29
SUvoAa= 7.90 13.69 11.56
TplBH £d&poug RdA=Nd-tane/yM = 11.56xtan(25.00°)/1.00= 5.39 kN/m
RUVEKT LKOTNTA Rd=A-cu/yM = 1000x0.414x0.005/1.00= 2.07 kN/m

(duvauetlc aviiotaong Adyw ouvekTLROTNTAG €d&poUC moapaAe (movIiol)
7.90 kN/m

SUvoAo duvduenv oAloBnong

SUvoAo duvdueswv aviiotoong (13.69/1.00+5.39)
EAeyxoc og oAloBnon HA=7.90 < Rd=19.08 kN/m,

EAgyxoc

19.08 kN/m

Lkovonoleltal

10. EAeyxog endpreLag SLacTd0e®V KOPpoU Toixou

§6.5.3,

2.10.1. ®éption 1.35x(poévipa duopevh)+1l.00x (poévipa evpevh)+1.50x (kivntd duopevy)

AuvAueLlc (oto kKévipo PB&pouc dLATOWUACQ)

otov kopud 1TOoU TOlXOU

EC8-5 §5.4.1.1)

(EC7 §6.5.3. 10)

(EC2 EN1992-1-1:2004)

vy h Fx Fy M
[m] [m] [kN/m] [kN/m] [kNm/m]
0.25 0.250 0.74 1.70 0.05
0.50 0.250 2.51 3.58 0.42
0.88 0.250 5.10 6.54 1.75
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2.10.2. EAeyxog KOppoU toixou oe Kapyn (EC2 §9.6, §6.1)
SrUpOS epa-X&AuBag: C25/30-B500C, Emix&Auyn omAilopoy: Cnom=50 mm (83, §4.4.1.1)
Katoakbpupog omhiopdg eAdyxtotoc:0.26 (fctm/fyk)d, 0.0013d, 0.0020Ac, péytotocg:0.04Ac (EC2 §9.6.2)

% Med Ned d Kd x/d ec/es Ks As min As
[m] [kN/m] [kN] [mm] [cm?/m] [cm?/m]
0.25 0.05 -1.70 195 47.37 0.01 0.1/20.0 2.30 0.00 ( 2.50)
0.50 0.42 -3.58 195 23.80 0.01 0.2/20.0 2.31 0.00 ( 2.50)
0.88 1.75 -6.54 195 13.12 0.02 0.4/20.0 2.32 0.11 ( 2.64)

2.10.3. ®6ption 1.00x(pédvipa duopevh)+1l.00x (poévipa evpevyh)+0.30x(kivntd)+1.00x (ceLopdg)

AuvAuetlg (o0to kévipo Bapoug ditatoung) otov kopud tou TOlXOU (pe oceLoud)

y h Fx Fy M
[m] [m] [kN/m] [kN/m] [kNm/m]
0.25 0.250 0.73 1.70 0.08
0.50 0.250 2.30 3.58 0.41
0.88 0.250 4.76 6.54 1.73

2.10.4. EAeyxog KOPPOU Toixou oe KRA&uyn (pe oeilopd) (EC2 §9.6, §6.1)
TrUpddepa-X&dAuRag: C25/30-B500C, Emix&Auyn omAlopoU: Cnom=50 mm (§3, §4.4.1.1)
Katoakdpupog omhiopdg eAdytotocg:0.26 (fctm/fyk)d, 0.0013d, 0.0020Ac, péyLotocg:0.04Ac (EC2 §9.6.2)

vy Med Ned d Kd x/d ec/es Ks As min As

[m] [kN/m] [kN] [mm] [cm2/m] [cm?/m]
0.25 0.08 -1.70 195 43.42 0.01 0.1/20.0 2.30 0.00 ( 2.50)
0.50 0.41 -3.58 195 24.01 0.01 0.2/20.0 2.31 0.00 ( 2.50)
0.88 1.73 -6.54 195 13.19 0.02 0.4/20.0 2.32 0.11 ( 2.64)

2.10.5. OnmAiocpoi KoppoU toixou

OnAiopoi miow(xdpa) napeidg Toixou GF10/29.5 ( 2.66cm?/m)
OnAiopdg diavophe @& 8/40.0 ( 1.26cm?/m)

OnALopdg epnpdg (erevd.) mapeldg toixou  @10/31.0 ( 2.53cm?/m)
OnAiopdc diavophe @& 8/40.0 ( 1.26cm?/m)

2.10.6. AyrUpwon omnAiLopoU KopupoU Toixou (EC2 §8.4)

Baolkd pAKog aykUpwong (EC2 EE.8.3)
lb,rqd=(@/4)(csd/fbd)=(10/4)x(18/1.6l)=28mm

0sd=435.00x11/266=18MPa fbd=2.25x0.70xfctd=1.61 MPa (EC2 §8.4.2)
AnaLToUpevo pnkog aykUpwong lbd=0.70x28=20mm, Cnom=50mm>3x10=30mm=(3¢y) (EC2 §8.4.4, T.
EA&xLtoto pAxog aykUpwong lb,min=max(0.301brqgd, 10, 100mm)=100mm

Anopoitnto &ykitotpo 100mm oto K&Tw &Kpo Twv P&RdWV OmALouoU

[ee]
N

2.10.7. EAeyxog KoppoU oe diatpnon (EC2 EN1992-1-1:2004, §6.2.2)

TrUpddepa-X&dAuRag: C25/30-B500C, Emix&Auyn omAiLopoU: Cnom=50 mm (§3, §4.4.1.1)
H xoatovopun tou ¢@optiliou dBnonc eival ypoapplxh, dpa n peTafoAn tng dLATUNT LKAC
dUvaunc eivoal napaBoArtkfy. H petoafoAl tng dLATOUAG TOU KOPUOU €l{val YVPOUHHPLKN.
Apa n duopevéotepn Oéon via éleyxo di&dtunonc eival oto k&tw pépPoc TOU KOPUOU.
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2.

Ved=3.77 kN/m, Ved (+oeitoptkdc)=3.50 kN/m, Ned=-5.02 kN/m

Avioxn tépvouooa xwpic omAiopd di&iunong Vrdc (EC2 §6.2.2)
Vrde=[Crdc -k - (100pl -fck) %¥+k1 -ocp] ‘bw -d (EC2 E£.6.2.a)
Vrdc>= (vmin+kl -ocp) ‘bw-d (EC2 E£.6.2.D)

Crdc=0.18/yc=0.18/1.50=0.120, fck=25MPa ,bw=1000mm, d=195mm

k=1++(200/d) <=2, k=2.00, k1=0.15

pl=Asl/ (bw 'd)=266/(1000x195)=0.0014

ocp=Ned/Ac=1000x5.02/250000=0.02N/mm?

vmin=0.0350 k" - yfck = 0.49N/mm?, (EC2 EE£.6.3N)
Vrd, c(min)=0.001x(0.4940.15x0.02)x1000x195=96.14kN/m

Vrde=0.001x[0.120x2.00x(0.14x25) ®®+0.15%0.02]x1000x195=71.64, Vrdc=96.14kN/m

Ved=3.77 kN/m <= Vrdc=96.14 kN/m, &i&tpunon OK

Vrdmax=ocw ‘bw -z vl -fcd/ (cot®+tand), Ved/max (Vrdmax)=0.01, 6=45.0° cotb=1.00 tanb=1.00
acw=1.00 z=0.9d, fck=25.0<=60Mpa v1=0.6[1-fck/250]=0.6[1-25/250]=0.540, fcd=14.17Mpa
Vrdmax=0.001x1.00x1000x0.9x195x0.540x14.17/2.00=671.4 kN

Ved=5.1 kN < 671.4 kN =Vrdmax, O £Aeyx0C emaAnbevetal

11. EAeyxog emdpkretag diLactdoewv nedidovu KalL omAiopoli (EC2 EN1992-1-1:2004)

2.11.1. EAeyxog¢ tphpatog pnpootd x=0.700 m to x=0.250 m

SUVOAO KATAKOPUQWVY dUVAUREWV = 16.22 kN/m ill III III IlQ3

SUVvoAo pomdv wg mpog pécov Bloswg = 1.59 kNm/m v M
gl= 0.043 N/mm?, g2= 0.018 N/mm?, w= 0.450 m
nieon andé (dto R&pog g3= 0.010 N/mm? W

M= 2.46 kNm/m, V= 9.06 kN/m q1LJJ/LIJ/LIJ/LJq2
V oeg ambéotaon h=250mm and mnopetd = 5.32 kN/m

Med= 2.46k Nm/m, Ved= 5.32 kN/m

2.11.2. EAeyxog¢ tpfApatog pmpootd x=0.700 m to x=0.250 m (pe oceiopd)
11.56 kN/m

SUVoAO pomdv wg Ipog Hécov PBloswg = 2.34 kNm/m

gl= 0.052 N/mm?, g2= 0.000 N/mm?, w= 0.450 m

nieon and (dito R&pog g3= 0.008 N/mm?

M= 2.61 kNm/m, V= 7.96 kN/m

V oeg ambéotaon h=250mm and nopetd = 6.35 kN/m

Med= 2.61k Nm/m, Ved= 6.35 kN/m

SUVOAO KATUKOPUQWY dUVAUREWV

2.11.3. EAleyxog medidovu évavrti Kapyng (EC2 EN1992-1-1:2004, S§6.1)
SrUPOS epa-X&AuBag: C25/30-B500C, Emix&Auyn omAilopov: Cnom=50 mm (§3, §4.4.1.1)
Med= 2.61kNm/m, d=244mm, Kd=15.10 x/d=0.02 ec2/es1=-0.4/20.0 ks=2.31, As= 0.25cm?/m
EAG&xLtotog onAtopdg As>=0.26bd - -fctm/fyk (As= 3.30cm?/m) (EC2 §9.3.1)

EX&x Lot0oG¢ omAlopdc @12/34.0 ( 3.32cm?/m)

2.11.4. OnAiopoi nedidou toixou

OnAiopdc medidov KATW® @12/34.0 ( 3.32cm?/m)
Asvutepelwv eykdpoLog¢ omAiopdc F12/40.0 ( 2.82cm?/m)

2.11.5. EAeyxog medidouv oe didtpunon-didtpnon (EC2 EN1992-1-1:2004, $6.2.2)

Srupddepa-X&dAupag: C25/30-B500C, Emix&Auyn omALlopoU: Cnom=50 mm (§3, §4.4.1.1)
Avtoxn diLdtpnong xwplic omAiopd didtunong Vrdc (EC2 §6.4.4)
Vrde=[Crdc 'k - (100pl -fck) %®¥ - (2d/a)] ‘bw-d (EC2 E£.6.50)
Vrdc>=[vmin -2d/a] ‘bw-d, d=dm=244mm, a=244mm
Crdc=0.18/yc=0.18/1.50=0.120, fck=25MPa ,bw=1000mm, d=244mm
k=1+4(200/d)<=2, k=1.91

pl=Asl/ (bw-d)=332/(1000x244)=0.0014

vmin=0.0350 k" -y\fck = 0.46N/mm?, (EC2 E£.6.3N)
Vrd,c(min)=0.001x(0.46x2x244/244)x1000x244=224.48kN/m
Vrdc=0.OOlX[O.120x1.91x(0.14x25)0%x2x244/244]xlOOOX244=169.82, Vrdc=224.48kN/m
Ved=6.35 kN/m <= Vrdc=224.48 kN/m, d.&tunon xoat di&tpnon OK
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Vrdmax=ocw ‘bw -z vl -fcd/ (cot®+tand), Ved/max (Vrdmax)=0.01, 6=45.0° cotf=1.00 tanb=1.00
acw=1.00 z=0.9d, fck=25.0<=60Mpa v1=0.6[1-fck/250]=0.6[1-25/250]1=0.540, fcd=14.17Mpa
Vrdmax=0.001x1.00x1000x0.9x244x0.540x14.17/2.00=840.2 kN

Ved=9.1 kN < 840.2 kN =Vrdmax, o éAgyXxoCg emnaAnbeleTal

2.12. Hpopétpnon UVALKQV

SrUpOSepa avd pétpo uNKoug Tolxou 0.430 m3/m
OnmALopudg avd uéTpo UAKOUC TOolxou 13.116 kg/m
SUVOALKA okupbddepa tolyou 8.480x 0.430= 3.646 m?
SUVOALKOC omALlopdc tolyou 8.480x 13.116= 111.220 kg

3. TOIXOXZ T2 (AYTIKH NAATEIA)

Toixog¢ aviiotiptLi{ng wmAiLopévou OorUpodépatog
(EC2 EN1992-1-1:2004, ECO EN1990:2002, EC7 EN1997-1-1:2004, EC8 EN1998-5:2004, +NA-ELOT:2010)

C25/30 - B500C
Zeiopdg a=0.160g

- B 0.450
g
5 9k=25.00°
S ck=0.005N/mm?
S 8k=0.00°
¥=21.00 KN/m?
§ g
o~ -~ o
4 3
9k=25.00° o
ck=0.005N/mm?
5k=0.00°
§ y=21.00 kN/m? I 100
3
} 1.500 |
9k=25.00°
ck=0.005N/mm?
quk=0.15N/mm?
3.1. Ztoixeia toixouvu-Napdapetpotl-Kavoviopoli H N
AvractdoeLg X< -~ =
OALKO Ufog Tolyou h= 2.400 m / !
MAkog Tolxou L= 3.150 m VV
< . ., 1
IA&TOC TOlXOU OTnV KOPU®GY Bl= 0.450 m S P
. , . L _ \ a
NIA&t10C kKOpuoU tolyxou otnv P&on B2= 0.450 m
OALkO mA&Tog Paong tolxou B= 1.500 m II
I
IA&tog B&ong tolyxou umnpootd 0.000 m
IA&tog B&ong tolxou mniocw 1.050 m
Yyoc koppoU tolxou ho= 2.100 m
Yyoc R&ong tolixou 0.300 m
»
Yyog R&onc toixou umpootd 0.300 m »>Xo
Yyoc R&ong toixou miocw 0.300 m
Tovia epnpdc noapeldc pe katoaxkdp 0.000° (0:1)
Tovia niow nmopel&c pe rRATAarOPUP 0.000° (0:1)
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Bapog toixovu

ELd1xkd PB&pog uALkoU TOlxOU

EpBaddév dLatoung t

IdLo B&pocg tolyxou av&d pétpo W= 1.395x25.000=

Kévipo B&poug tolyx

YA k& toiyxou
Avwodoun

Entx&Avuyn omALopovU:

QeuéALo

Extx&Auyn onALopouU:

Bapog emixwong

olxou

ou

TRUPOS epa-X&AUBQC :

SrUPOS epa-X&AUBQC:

yg=25.000 kN/m?3
A= 1.395 m?

x=0.056 m, y=1.437 m

C25/30-B500C
Cnom=50 mm
Cc25/30-B500C
Cnom=50 mm

IdL0 B&poc enixwong avd pétpo Ws=37.49 kN/m

Kévipo B&poug eniyxwong x=-0.525 m,

y=1.250 m

3.2. Enitpépoug OUVTEAEOTEG YLIa Spdoelg KoL edapLKEQ

34.88 kN/m

(x0=0.394 m,

LdLétnteg

OplLakfy katdotaon Icocoponiac (EQU),

Apdon Mév Lun A
Mév Lun E

UOUEVAC
UVO LKA

MetafAnty Auopevig

MetafAnth Euvolkp

Edaptlkéc Tovia dLoaTunt LKAG AVIOXHQ

1dLétnteg Tuvoxn c

AlXTPUNT LKA avIOXH cCu

OALIIT LK avioxn gqu

Bé&poc

VR, v (R2)=1.40, VyR,h(R2)=1.10,

3.3. Idiétnteg edapoug OepeAdiwong

OALTT LKA avioxn ed&poug otn PR&on

Tovia tpLBhg eddpoug otn PR&on

SUVTEAECTHG OUVEKT LKOTNTAG otTn R&on

3.4. ZeLopLROl OUVTEAEOTECQ

AopLkoU TUmou
( EQ

yGdst:
yGstb:
yQdst:
yQOstb:

o B O

Yo:

ycu:
yau:
A'H

[ N S S SR =

YR,e (R2)=1.40

qu=0.15 N/mm?

(STR) ,
U )

.10
.90
.50
.00

.25
.25
.40
.40
.00

TewtexVvikoU TUOOU
(STR/GEO)

(

Al+M1

1.
1.00
1.

0.00

e

35

50

.00
.00
.00
.00
.00

yo=0.963 m)

)

(EC7 IIitv. A

o R B R

e e

.00
.00
.00
.00

.00
.00
.00
.00
.00

(GEO)

(TeLopdag)

©=25.00°, ouvieAeoTAC TPLBAC tan(p)=0.466
c=0.005 N/mm?

Avnyupévn celoplky enttdyxuvon €ddpoug oag=axg, o=0.

Kataxdp./opLt. OglOopLlKy emltdxuvon

Suvt. Beperliwong

Suvt. omoudaldintac xtiplou

MelwT LKOGC OUVTIEAECTNG OUUNEPLPOPAC

OpLldéviiog oelouLlkdOC OCUVIEAEOTNANC

Katakdpupog OeLlOuLKOC OUVIEAEOTNC

LeLOpLKEG dUVApELQ
OptLloévTia dUvaun
Kataxkdpuen dUvaun
OpLlévtia dUvaun
Kataxkdpuen dUvaun

(extédC
ceLouoU
ceLouoU
ceLouou
ceLouou

avg/og=0.90
S=1.00
vI=0.80
r=1.50

kh=0.80x0.16x1.00/1.500=0.

16

kv=0.50x0.085=0.043

duvapewv Adyw ©Onong yairav)
Advyw 1dlou R&poucg

Advyw 1dlou R&poucg

eniyxwong
eniyxwong

Fwx=
Fwy=
Fwsx=
Fwsy=

34.
34.
37.
37.

88x0.
88x0.
49x0.
49x0.

085

085=
043=
085=
043=

= w =N

(EC8 EN1998-5:2004, §7.
(EC8-5 §7.
(EC8 §3.2.
(EC8 §3.2.
(EC8 §3.2.1, T.

.96
.50
.19
.61

kN /m
kN /m
kN/m
kN/m

(EC2 §3)
(EC2 §4.4.1)

.1-A.4, EC8-5 §3.1)

(EC8-5 MLvaxrog

(EC8-5 EE.
(EC8-5 EE.

~N NN W W

N P Pw D wNDND
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3

.5. YnoloylLopdg evepyntLKRAgC AOnong yaltdv RKoAT&

(Rankine)

3.5.1.

Tpipa toixou and ¥=0.000 m éwg ¥Y=0.400

m, Hs=0.400 m

Avw Inuefo A x=-1.050 m y= 0.000 m
K&tw Inpelo B x=-1.050 m y= 0.400 m

Idi.étnteg edagpoug

ApyLAOG pe &upo
ELd1xkd B&pog EnpoU eddpouc
ELd1xkd P&poc xopeopévou edd&poug

TUnog ed&pouc
y = 0.00 kN/m?3
ys= 0.00 kN/m?3

ELd1xkd B&pog vepoU yw=10.00 kN/m?

Tovia gowteplkAg TPLRAC TOU €ddpoug o= 0.00°
SUVTeAeOoTANC ouverTLkROTNTOG £€d&PoOUC c=0.000 N/mm?
Tovia emiedvetlag ed&poug pe oplldvTLa B= 0.00°
QOnon oe KATAKOPUQEO €mLOAVE LA 6= 0.00°
Tovia tTpLlBAC petafd tolyxou xalL ed&pouc &= 0.00°

QOnon ovppwva pe Oswpia Coulomb
EQU Al+M1

Tovio emimédou oAioOnong p=45°+¢/2= 45.00 45.00°
SUVTEAEOTANC eveEPYNTLKAC d6nong Ka = 1.000 1.000
QOnon vyoaldv ra® Uloc g(y)=gA+y -y - -Ka
Mévipeg dpdoeLg

EQU Al+M
QOnon (nieon) otnv xopuen (y=yA) gA= 0.00 0.00
QOnon (nieon) otnv Bdon (y=yA+ 0.40m) gB= 0.00 0.00
QOnon (dUvaun) vyoaldv Pa= s (gA+gB)H Pa= 0.00 0.00
Tovia ®Onong yaldv a = 0.00 0.00
QBnon yaldv koutd x KATeUOUVODN Pax= 0.00 0.00
QOnon yoaldv kKot& y KATeUOUVODN Pay= 0.00 0.00
Pomnry @Onong voldv wg mpog onueio (x=0,y=0) M = 0.00 0.00
snueio egpappoyng @Onong vyoldv x= -1.050 m, y= 0.267 m
ZUvoAa SUVAHE®V KAl POMOV
AuvApeLlc xal poméc oto kK&tw onuefo B (x=-1.050 m, y=0.400 m)
Mév ipeg SpdaceLg

EQU Al+M1

SUVOALKN optlbdvtia @Bnon yaldv Fsx= 0.00 0.00 kN/m
SUVOA LKL kataxkbdpuen ®6non yaltdv Fsy= 0.00 0.00 kN/m
SUVOALKN pomf &6nong vyoldv Ms = 0.00 0.00 kNm/m

ZeLlopLKEG duvapeLg

OpLldévtiog oeloplkdOC OUVTEAEOTAC
Katakdpupog oceloplkdg ouviedeotng kv=0.50x0.085=0.043
Edagoc ndvw and tov udpopdpo opllovia
tan (w)=kh/ (1-kv)=0.085/(1-0.043)=0.089, »w=5.08°
Method Mononobe-Okabe (EC8-5 MHapd&ptnua E.4)
via @fnon voaldv katd 1tn dLdpKela O LOPoOU
SUVTEAEOTNG €VEPYNTLKAC ®Onong, Ke* (STR)= 1.000
HNpboBetn nieon ed&poug AdOYyw O€LOPOU

el

AGvoun €d&eouc Adyw oelLopLkoU @optiou (MdOvipeg dpdoelc

(EC8 EN1998-5:2004,

da

cos?(¢p-8)

1
kN/m?
kN/m?
kN/m

kN/m
kN/m
kNm/m

kh=0.80x0.16x1.00/1.500=0.085

K

cos?6 cos(e+6)[1+

sin(@+d)sin 2
cos(9+6)cos(9-8)]

§7.3.2, TNoup&ptnua
(EC8-5 E£.7.1, T.7.
(EC8-5 EE.7.

(EC8-5 MHapdptnua E.

cos?(p-w-8)

) Fx=1.000x 0.00=

E™ - - 2
sin(@+d)sin(@-w-B)
cosw cos cos(6+9+w)E +\ cos(B++5)cos(6.5)
¢ STR xatdotoong ¢déptiong &= (Ke*/Ke-1)=(1.000/1.000-1)=0.000

0.00 kN/m

o N
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3.5.2. TpApa toixou amd ¥=0.400 m éwg ¥Y=2.400

m, Hs=2.000 m

Avew Inupeio A x=-1.050 m y= 0.400 m
K&tw Enpelo B x=-1.050 m y= 2.400 m

Idiétnteg edapoug

TUnog ed&pouc ApyLAOGC pe &upo qn
ELd1xkd B&pog EnpoU eddpouc y =21.00 kN/m?
ELdL1kd P&pog xopeopévou eddpoucg ys=23.00 kN/m?
ELdLtkd B&pog vepoU yw=10.00 kN/m?3
Tovia gonTeplKAC TPLPAC TOoU £d&pOUCQ ©=25.00°
ZUuvTeAeoTtAg ouvekTLkOTNTAG €d&POUC c=0.005 N/mm?
Tovia emiedvelag ed&poug pe oplldvT Lo B= 0.00°
QOnon oe KATAKOPUQEO emLledVveE LA 6= 0.00°
Tovia TpLlPAC petafld toliyxou xalL ed&pouc &= 0.00° O
Qénon ovppwva pe Oswpia Coulomb
EQU Al+M1 K= cos?(¢-0)
Tovia eninédou oAlobno =45°+¢/2= 55.00 57.50° AT i i - 2
s H u ﬂlﬂc, P ® cos26 cos(6+3) 1+ sin(@+d)sin
RUVTEAEOTAC €VEPYNTLKAC GOnong Ka = 0.490 0.406 cos(6+0)cos(6-B)
QBnon vyaldv xoab Ulog g(y)=gA+y -y -Ka
Mév ipeg SpaceLg
EQU Al+M1
QBnon (nieon) ornv xopuen (y=yA) gA= 0.00 0.00 kN/m?
QOnon (nieon) otnv B&on (y=yA+ 2.00m) gB= 20.58 17.05 kN/m?
QOnon (dUvoun) vyoldv Pa= ¥ (gA+gB)H Pa= 20.58 17.05 kN/m
Tovia &6nong yoLdv o = 0.00 0.00 °
QOnon yaldv ko1& x KATeUOUVODN Pax= 20.58 17.05 kN/m
QOnon vyaldv ko1& y KATeUOUVODN Pay= 0.00 0.00 kN/m
Ponn &®6nong yoaldv g mpog onueto (x=0,y=0) M =-35.67 -29.55 kNm/m
Inueio egpappoync @bnong valrdv x= -1.050 m, y= 1.733 m
ZUvoAa SUVAHE®V KAL POMQV
AuvApe L g Kol pomég oto K&tw onueflo B (x=-1.050 m, y=2.400 m)
Mév ipeg dpdaocetLg
EQU Al+M1
SUVOALKY optldévtia H6non yaltdv Fsx= 20.58 17.05 kN/m
SUVOA LKL kotaxbdpuen &®6non voaldv Fsy= 0.00 0.00 kN/m
ZUVOALKN pomnf &Bnong vyoLdv Ms = 13.73 11.37 kNm/m
LeLlOpLKEG dUVAPELQ (EC8 EN1998-5:2004, §7.3.2, Hop&ptnua E)
OpLldévtiog oeloptlkdg ouvtedeotnge kh=0.80x0.16x1.00/1.500=0.085 (EC8-5 E¢.7.1, T.7.1)

Katakdpupog oceloptlkdC ouvitedeoTng kv=0.50x0.
Edagoc névw and tov udpopdpo opllovia

tan(w)=kh/(1-kv)=0.085/(1-0.043)=0.089, w=5.

Method Mononobe-Okabe
yio ®Onon yoldv xatd 1tn diLdpxela OgLlopoU

SUVTEAEOTANC e€vePYNTLKAC OdOnong, Ke* (STR)=
NpdoBetn nieon ed&poug AdOyw O€lLOPoOU

0.

el

AUGvoun £d&eouc Adyw CceLouLKOU @opTiou

085=0.043

08°

(EC8-5 Hapdptnua E.4)

468

(Mo6v Lueg dpdoetLc )

(EC8-5 EE.7.2)
(EC8-5 Hapdptnua E.5)

cos2(p-w-0)

KE=
sin(@+d)sin(-w-B) 2
cosw cos cos(6+9+w)[1 +\ 205(0+6)45)C0s(6-)

tng STR katd&otaong ¢dptiong &= (Ke*/Ke-1)=(0.468/0.406-1)=0.153

Fx=1.153x17.05=19.66 kN/m
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3.

6. Ymoloylopdg maOntilxig ©6Onong yoaitdv katd (Rankine)

3.6.1.

TpApa toixou amdé ¥=1.400 m éwg ¥=2.400 m, Hs=1.000 m

Avw Inuefio A x= 0.450 m y= 1.400 m
K&tw Inpelo B x= 0.450 m y= 2.400 m

Idi.étnteg edagpoug
TUnog ed&poug : ApyLlLAog pe A&uupo

ELd1xkd B&pog EnpoU eddpouc y =21.00 kN/m?
ELd1xkd P&poc xopeopévou edd&poug vys=23.00 kN/m?3
ELd1xkd B&pog vepoU yw=10.00 kN/m?
Tovia gowteplkAg TPLRAC TOU €ddpoug ©=25.00°
SUVTeAeOoTANC ouverTLkROTNTOG £€d&PoOUC c=0.005 N/mm?
Tovia emiedvetlag ed&poug pe oplldvTLa B= 0.00°
QOnon oe KATAKOPUQEO €mLOAVE LA 6= 0.00°

Tovia tTpLlBAC petafd tolyxou xalL ed&pouc &= 0.00°

QOnon ovppwva pe Oswpia Coulomb

EQU Al+M1
Tovio emimédou oAiobnong p=45°-¢/2= 35.00 32.50°
SuvieAeotNg nabntlkAg HOnong Kp = 2.040 2.464
QOnon vyaldv ra® Uloc g(y)=gA+y -y Kp

Mévipeg dpdoeLg

cos?(¢p+8)

p- 2 . sin(@+3)sin(@+p) |2
c0s”8 cos(8-0) E | cos(6-5) cos(G—B)]

K

EQU Al+M1
QOnon (nieon) otnv xopuen (y=yA) gA= .00 0.00 kN/m?
QOnon (nieon) otnv Bdon (y=yA+ 1.00m) gqB=-42.84 -51.74 kN/m?
Q6non (dUvoun) voildv Pa= *2(gA+gB)H Pp= 21.42 25.87 kN/m
Tovia &6nong yoLdv o = .00 0.00 °
QOnon yoldv xatd x KaTeUBUvVODN Ppx=-21.42 -25.87 kN/m
QOnon yoaldv kKot& y KATeUOUVODN Ppy= .00 0.00 kN/m
Pomfl ®6nong yaldv wg mpo¢ onueio (x=0,y=0) M = 44.28 53.47 kNm/m
snueio egpappoyng @Onong voldv x= 0.450 m, y= 2.067 m
ZUvoAa SUVAHE®V KAl POMOV
AuvApeLlc Kol poméc o010 KATw onueio B (x=0.450 m, y=2.400 m)

Mév ipeg SpdaceLg

EQU Al+M1
SUVOALKNA optlbdvtia @Bnon yaldv Fsx=-21.42 -25.87 kN/m
SUVOA LKL kataxkbdpuen ®6non yaltdv Fsy= 0.00 0.00 kN/m

SUVOALKN pomf &6nong vyoldv Ms = -7.13 =-8.61 kNm/m

ZeLlopLKEG duvapeLg

tan(w)=kh/ (1-kv)=0.085/(1-0.043)=0.089, »=5.08°
TuvteAeoTg nmabnt LkAG ®@Bnong Kp* (STR)= 2.319
E=(Kp*/Kp)=(2.319/2.464)=0.941

EQU Al+M1

SUVOALKNA optlbdvtia @Bnon yaldv Fsx= -20.16 -24.35

(EC8 EN1998-5:2004, §7.3.2, Hoap&ptnua E)
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3.7. EAeyxolL euctéabeLag toixou (EQU)

(EC7 EN1997-1-1:2004, §6.5.2)

(EC7 Hap&ptinua D)

3.7.1. Auvapeig (evépyeLag KOl AVILOTAONG) OOKOUPEVEG OTov T1oixo (EQU)
doptio vl y2 Fx Fy X vy
[kN/m] [kN/m] [m] [m]
EvepyntLkh ©6non yaLdv Pa 0.00- 0.40 0.00 0.00 -1.050 0.267
EvepyntLkh ©6non yaLdv Pa 0.40- 2.40 20.58 0.00 -1.050 1.733
HDodnt Lk O6non yoaldv Pp 1.40- 2.40 -21.42 0.00 0.450 2.067
B&poc tolxou W 0.00 34.88 0.056 1.437
B&poc enixwong Ws 0.00 37.49 -0.525 1.250
3.7.2. EAleyxog ¢pépoucag Lravétntag eddpoug (EQU)
EAeyxog¢ mepimtwong pe 0.90x(idio Papog+pdévipa)+0.00x(kivnTd KOPUPRQG)
doptio (P.v) yl - y2 Fx Fy X0 yo M
[kN/m] [kN/m] [m] [m] [kNm/m]
Evepynt ik o6non voldv Paxl1.10 0.00- 0.40 0.00 0.00 1.500 2.133 0.00
Evepyntixy o6non voldv Paxl1.10 0.40- 2.40 22.64 0.00 1.500 0.667 15.10
B&pog tolxou W x0.90 0.00 31.39 0.394 0.963 -12.37
B&pog enixwonc Wsx0.90 0.00 33.74 0.975 1.150 -32.89
SUvola= 65.13 -30.16
ZUVOAO KATAKOPUPLV BdUVAUEWDV = 65.13 kN/m
SUVOAO POMOV ®C MHPO¢ umpootd onueio = =-30.16 kNm/m i Eh
SUVoAO pomdv w¢ mpog péocov Baoewc = 18.69 kNm/m
Exxevipdtnta ec=18.69/65.13=0.287m, ec>1.500/6=0.250m q
T&oe g e€d&pouc g=0.094 N/mm? Bg=1.389 m
Evepyd BenéAito L'=1.500-2x0.287= 0.926 m
dépovoa travotnta €ddpoug RA=L' -quk/yM=0.926x(1000x0.15)/1.40= 99.21 kN/m

dépovoa LrkavdéTnta £d&poug Vd=65.13 < Rd=99.21 kN/m,

EAeyxocg

Lkovonoleltal

EAeyxog¢ mepinmtwong pe 1.10x(idio Papog+pdvipa)+l.50x(kivnTtd KOPUPRQG)

(EC7 E£.2.2, E£.6.1)

doptio (P.vy) vyl - y2 Fx Fy X0 yo M
[kN/m] [kN/m] [m] [m] [kNm/m]
Evepynt k) ©6non yaLdv Pax1.10 0.00- 0.40 0.00 0.00 1.500 2.133 0.00
Evepynt ik o6non voldv Paxl1.10 0.40- 2.40 22.64 0.00 1.500 0.667 15.10
B&pog tolxou W x1.10 0.00 38.37 0.394 0.963 -15.11
B&pog enixwonc Wsx1.10 0.00 41.24 0.975 1.150 -40.21
SUvoAia= 79.61 -40.22
SUVOAO KATAKOPUQWY dUVAUREWV = 79.61 kN/m
SUVOAO POMOV WG MHPOC MIpootd onueio = =-40.22 kNm/m

SUVoAO pomdv w¢ mpog uéocov Baoewc
Exkevipdtnta ec=19.49/79.61=0.245m, ec<=1.500/6=0.250m
g2=0.001 N/mm?

T&oe g e€d&opouc gl=0.105 N/mm?
Evepyd BepéAilo L'=1.500-2x0.245=
dépovoa travotnTa €ddpoug RdA=L' -quk/yM=1.010x(1000x0.15)/1.40=
dépovoa LrkavoéTnta £d&poug Vd=79.61 < Rd=108.21 kN/m,

1.010 m

19.49 kNm/m

EAeyXxog

o | [ [ e

(EC7 Hap&ptinua D)

108.21 kN/m

LrovommolelTal

3.7.3. EAeyxog actoxiag Adyw avatponic (EQU)

(EC7 E£.2.2, E£.6.1)

(EC7 EN1997-1-1:2004, §9.7.4)

3 p"
Yo Fy
I—b Xo

Avatpony w¢ HPOog TO PIpooTd k&tw onueio (xo0=0,yo=0) (x=0.450,y=2.400 m)
<!

doptio (P.v) vyl - y2 Fx Fy X0 yo Mo+ Mo-

[kN/m] [kN/m] [m] [m] [kNm/m] [kNm/m]
EvepyntLkh ©6non yaLdv Pax1.10 0.00- 0.40 0.00 0.00 1.500 2.133 0.00 0.00
Evepyntixy o6non voldv Pax1.10 0.40- 2.40 22.64 0.00 1.500 0.667 15.10 0.00
B&pog tolxou W x0.90 0.00 31.39 0.394 0.963 0.00 12.37
B&pog enixwoncg Wsx0.90 0.00 33.74 0.975 1.150 0.00 32.89
SUvola= 65.13 15.10 45.26
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ZUVOAO pOImOV AVATPONING
SUvoAo pomdv eguctdBeLog

15
45

.10 kNm/m
.26 kNm/m

EAeyxog oe avoatponf) Med=15.10 < Mrd=45.26 kNm/m,

EAeyxog

LkavonmotlelTal

Exkevipdtnta ec=(1.500/2)-(45.26-15.10)/65.13=0.287m,

ec<=1.500/3=0.500m

(EC7 EN1997-1-1:2004, §9.7.3,

3.7.4. EAleyxog aoctoxioag Adyw odioc6nong (EQU)
doptio (P.v) vyl - y2 Fx+ Fx- Fy
[kN/m] [kN/m] [kN/m]
Evepyntixy &6non voldv Pax1.10 0.00- 0.40 0.00 0.00 0.00
EvepyntLkh ©6non yaLdv Pax1.10 0.40- 2.40 22.64 0.00 0.00
HoabntLky OOnon yoLdv Ppx0.90 1.40- 2.40 0.00 19.28 0.00
B&poc tolxou W x0.90 0.00 0.00 31.39
Bé&poc enixwong Wsx0.90 0.00 0.00 33.74
SUvola= 22.64 19.28 65.13
TpLB £d&poug RdA=Nd-tane/yM = 65.13xtan(25.00°)/1.25= 24.30 kN/m
RYUVEKT LKOTNTA Rd=A-cu/yM = 1000x1.389x0.005/1.25= 5.56 kN/m

(duvauetlc aviiotaong Adyw ouvekTLkROTNTAG €d&pouUC moapaAe{movIiol)

%Uvodlo duvduswv oAlobnong = 22.64 kN/m
SUvoAo duvdueswv aviiotoong (19.28/1.00+24.30) = 43.58 kN/m
EAeyxog o oAloBnon Hd=22.64 < Rd=43.58 kN/m, Eleyxog¢ tkoavomolLelTol

—>
Fs =c.B+W.tan(p)

> x,

§6.5.3)

(EC7 §6.5.3. 10)

§6.5.2)

3.8. EAeyxolL guot&OeiLag toiyxou (STR/GEO Al+M1)
3.8.1. Auvépeig (evépyeLag KalL aviiotaong) oaorkovpeveg otov toixo (STR/GEO Al+M1)
doptio vyl - y2 Fx Fy X vy
[kN/m] [kN/m] [m] [m]
EvepyntLkh ©6non yaLdv Pa 0.00- 0.40 0.00 0.00 -1.050 0.267
Evepynt ik o6non voldv Pa 0.40- 2.40 17.05 0.00 -1.050 1.733
HoabntLky OOnon yoLdv Pp 1.40- 2.40 -25.87 0.00 0.450 2.067
B&pocg tolxou W 0.00 34.88 0.056 1.437
B&pog enixwoncg Ws 0.00 37.49 -0.525 1.250
3.8.2. EAeyxo¢ ¢épouocag Lravdtntag eddpoug (STR/GEO Al+M1) (EC7 EN1997-1-1:2004,
EAeyxog mepintwong pe 1.00x((dio0 Papog+pdvipa)+0.00x(xLvntd KOPUPHG)
doptio (P.v) yl - y2 Fx Fy X0 yo M
[kN/m] [kN/m] [m] [m] [kNm/m]
Evepynt ik o6non voldv Paxl1.35 0.00- 0.40 0.00 0.00 1.500 2.133 0.00
X
Evepynt itk &©6non voldv Pax1.35 0.40- 2.40 23.02 0.00 1.500 0.667 15.35 0
B&pog tolxou W x1.00 0.00 34.88 0.394 0.963 -13.74
B&poc enixwong Wsx1.00 0.00 37.49 0.975 1.150 -36.55
SUvola= 72.37 -34.94
ZUVOAO KATAKOPUPLV SUVAUEWDV = 72.37 kN/m

SUVOAO pomdv ®wg MIPOC MIPOooT& onuelo

SUVoAO pomdv wg Ipog péocov Baoewc =

Exkevipdtnta ec=19.34/72.37=0.267m,

T&oe g e€d&pouc g=0.100 N/mm?
Evepyd BenéAio L'=1.500-2x0.267= 0.966 m

dépovoa travotnta €ddpoug RdA=L' -quk/yM=0.966x(1000x0.15)/1.40=

Bg=1.448 m

34.94 kNm/m
19.34 kNm/m

dépovoa LrkavdéInta ed&poug Vd=72.37 < Rd=103.50 kN/m,

ec>1.500/6=0.250m

EAeyxocg

(EC7 Hap&ptinua D)

103.50 kN/m
Lkavomotel{tal

(EC7 EE£.2.2,

E£.6.1)
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EAeyxog mepintwoong pe 1.35x((di10 Papog+pdvipa)+1.50x(xivntd KOpUPHG)

doptio (P.v) yl - y2 Fx Fy X0 yo M
[kN/m] [kN/m] [m] [m] [kNm/m]
Evepynt itk ©6non voldv Pax1.35 0.00- 0.40 0.00 0.00 1.500 2.133 0.00
EvepyntLkh &6non yaLdv Pax1.35 0.40- 2.40 23.02 0.00 1.500 0.667 15.35
B&poc tolixou W x1.35 0.00 47.09 0.394 0.963 -18.55
B&poc enixwong Wsx1l.35 0.00 50.61 0.975 1.150 -49.34
SUvoAa= 97.70 -52.54
SUVOAO KATUKOPUQWVY dUVAUREWV = 97.70 kN/m
SUVOAO pPOmOV WG MIPOC UIpootd onueio = -52.54 kNm/m
SUVvoAo pomdv wg mpog péocov Baoewc = 20.73 kNm/m

Exkevipdtnta ec=20.73/97.70=0.212m, ec<=1.500/6=0.250m

T&oe g ed&poug gl=0.120 N/mm?
Evepyd OepéAto L'=1.500-2x0.212= 1.076 m

dépovoa LrkavéTnta £d&pouc RA=L' -quk/yM=1.076x(1000x0.15)/1.40=

g2=0.010 N/mm?

dépovoa Lkavdétnta ed&poug Vd=97.70 < Rd=115.29 kN/m,

EAeyxog

(EC7 Hoapdptnua D)

115.29 kN/m

Lkavomoteltal

3.8.3. EAeyxoc aoctoxiag¢ Adyw avatponfic (STR/GEO Al+M1)

(EC7 E£.2.2,

(EC7 EN1997-1-1:2004,

ES.6.1)

§9.7.4)

0.00
0.00
X0

AVOTPON) ®WC mpog¢ 1o pnpootd k&tw onuelio (xo=0,yo=0) (x=0.450,y=2.400 m)
!
doptio (P.v) yl - y2 Fx Fy pe) yo Mo+ Mo- Fx
[kN/m] [kN/m] [m] [m] [kNm/m] [kNm/m] Yo
Evepynt itk ©6non voldv Pax1.35 0.00- 0.40 0.00 0.00 1.500 2.133 0.00
Evepynt Lk 6Onon yoLdv Pax1.35 0.40- 2.40 23.02 0.00 1.500 0.667 15.35
B&pog tolyxou W x1.00 0.00 34.88 0.394 0.963 0.00 13.74
Bé&poc enixwoncg Wsx1.00 0.00 37.49 0.975 1.150 0.00 36.55
SUvoAa= 72.37 15.35 50.29
SUVoAO pomdv avatpomng = 15.35 kNm/m
SUvoAo pomdv evuctdbBeLog = 50.29 kNm/m
EAeyxog oe avoatponf) Med=15.35 < Mrd=50.29 kNm/m, EAeyxog Lxavomotieltal
Exkevipdtnta ec=(1.500/2)-(50.29-15.35)/72.37=0.267m, ec<=1.500/3=0.500m
3.8.4. EAeyxog oaoctoxiag Adyw oAicbnong (STR/GEO Al+M1) (EC7 EN1997-1-1:2004, §9.7.3,

doptio (P.v) vyl - y2 Fx+ Fx- Fy
[kN/m] [kN/m] [kN/m]
EvepyntLkh ©6non yaLdv Pax1.35 0.00- 0.40 0.00 0.00 0.00
EvepyntLkh ©6non yaLdv Pax1.35 0.40- 2.40 23.02 0.00 0.00
HoabntLky OOnon yoLdv Ppx1.00 1.40- 2.40 0.00 25.87 0.00
B&pocg tolxou W x1.00 0.00 0.00 34.88
B&poc enixwong Wsx1.00 0.00 0.00 37.49
SUvola= 23.02 25.87 72.37
TpLB £d&poug RdA=Nd-tane/yM = 72.37xtan(25.00°)/1.10= 30.68 kN/m
YUVEKT LKOTNTA Rd=A-cu/yM = 1000x1.448x0.005/1.10= 6.58 kN/m

(duvaueilc aviiotaong Adyw ouveRTLROTNTNG €3&POUC mapaAe (movIial)

SUvoAo duvduenv oAloBnong = 23.02 kN/m
SUvoAo duvdueswv aviiotoong (25.87/1.40+30.68) = 49.16 kN/m
EAeyxog oe oAloBnon HA=23.02 < Rd=49.16 kN/m, Eleyxog¢ tkoavomolLelTol

—>
Fs =c.B+W.tan(9)

§6.5.3)

> x,

(EC7 §6.5.3. 10)
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3.9. AvtiLoeLlopLlrOg EAeyXOQ

3.

EAegyxol

9.1.

gvotdbeLag toixou

AvuvapeLg (evépyeLag

(ne

ogLopd)

KOl QVT{oTaong) OOKOUHEVEG OTOV TOiXO

(EC8 EN1998-5:2004)

doptio vyl - y2 Fx Fy X vy
[kN/m] [kN/m] [(m] (m]
EvepyntLkh ©6non yaLdv Pa 0.00- 0.40 0.00 0.00 -1.050 0.200 "
EvepyntLkh ©6non yaLdv Pa 0.40- 2.40 17.05 0.00 -1.050 1.400
HoabntLky OOnon yoLdv Pp 1.40- 2.40 -24.35 0.00 0.450 2.067
B&poc tolxou W 0.00 34.88 0.056 1.437
B&pog enixwonc Ws 0.00 37.49 -0.525 1.250
3.9.2. NpbdoBeteg duvapetg AOYyw OeLOPoOU
doptio vyl - y2 Fx Fy X vy
[kN/m] [kN/m] (m] (m]
EvepyntLkh ©6non yaLdv Pa 0.00- 0.40 0.00 -1.050 0.200
Evepynt ik o6non voldv Pa 0.40- 2.40 2.61 -1.050 1.400
B&poc tolxou W 2.96 +1.50 0.056 1.437
B&pog enixwonc Ws 3.19 +1.61-0.525 1.250
3.9.3. EAeyxog ¢@époucag Lkavétntag eddpoug (pe oeilopd) (EC7 §6.5.2)
doptio (P.v) yl - y2 Fx Fy X0 yo M
[kN/m] [kN/m] [m] [m] [kNm/m]
Evepynt ik o6non voldv Pax1.00 0.00- 0.40 0.00 0.00 1.500 2.200 0.00
Evepynt itk ©6non voldv Pax1.00 0.40- 2.40 19.66 0.00 1.500 1.000 19.66
B&pog tolxou W x1.00 2.96 33.38 0.394 0.963 -10.30
B&pog enixwoncg Wsx1.00 3.19 35.88 0.975 1.150 -31.31
SUvoAa= 69.26 -21.95
ZUVOAO KATAKOPUPLV BdUVAUEWDV = 69.26 kN/m
SUVOAO POMOV WG MHPOC MIPooTd onueio = =-21.95 kNm/m aq i
SUVoAO pomdv w¢ mpog péocov Baoewc = 30.00 kNm/m
Exkevipdtnta ec=30.00/69.26=0.433m, ec>1.500/6=0.250m q LJJ/LJ/LJ/L}//
T&oe g e€d&pouc g=0.146 N/mm? Bg=0.951 m
Evepyd BenéAio L'=1.500-2x0.433= 0.634 m (EC7 Hap&ptinua D)
dépovoa travotnta €ddpoug RA=L' -quk/yM=0.634x(1000x0.15)/1.00= 95.10 kN/m
dépovoa LrkavdéInTa £d&poug Vd=69.26 < Rd=95.10 kN/m, EAgyxoc¢ Lrkovomoleital (EC7 E£.2.2, EE.6.1)
3.9.4. EAleyxog ¢@époucag Lkavétntag eddpoug (pe oeilopd) (EC7 §6.5.2)
doptio (P.v) yl - y2 Fx Fy X0 yo M
[kN/m] [kN/m] [m] [m] [kNm/m]
Evepynt kg o6non voldv Pax1.00 0.00- 0.40 0.00 0.00 1.500 2.200 0.00
Evepynt itk &©6non voldv Pax1.00 0.40- 2.40 19.66 0.00 1.500 1.000 19.66
B&pog tolixou W x1.00 2.96 36.38 0.394 0.963 -11.48
B&pog enixwoncg Wsx1.00 3.19 39.10 0.975 1.150 -34.45
SUvoAa= 75.48 -26.27
ZUVOAO KATAKOPUPLV SUVAUEWDV = 75.48 kN/m
SUVOAO POMOV WG MHPOC UIPooT& onueio = =-26.27 kNm/m aq i
SUVoAO pomdv wg Ipog péocov Baoewc = 30.34 kNm/m

Exkevipdinta

ec=30.34/75.48=0

T&oe g e€d&pouc g=0.145 N/mm?
Evepyd BeuéAio L'=1.500-2x0.402= 0.696 m

.402m,
Bg=1.044 m

ec>1.500/6=0.250m

(EC7 Hap&ptinua D)

dépovoa travotnta €ddpoug RA=L' -quk/yM=0.696x(1000x0.15)/1.00= 104.40 kN/m
dépovoa LrkavdéTnTta £d&poug Vd=75.48 < Rd=104.40 kN/m, EAgyxoc¢ Lroavomoleital (EC7 E£.2.2, EE.6.1)
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3.9.5. EAeyxog¢ actoxiag Adyw avatponig (pe oeiLopd) (EC7 §9.7.4)
AvoTponl ¢ mpog¢ To unpoortd k&tw onuelo (xo0=0,yo=0) (x=0.450,y=2.400 m)

doptio (P.v) vl - y2 Fx Fy X0 yo Mo+ Mo-

[kN/m] [kN/m] [m] [m] [kNm/m] [kNm/m]
Evepynt Lk 66non yoldv Pax1.00 0.00- 0.40 0.00 0.00 1.500 2.200 0.00 0.00
EvepyntLkh ©6non yaLdv Pax1.00 0.40- 2.40 19.66 0.00 1.500 1.000 19.66 0.00
B&poc tolxou W x1.00 2.96 34.88 0.394 0.963 2.85 13.74
B&poc tolxou W x1.00 0.00 -1.50 0.394 0.963 0.59 0.00%*
B&poc enixwong Wsx1.00 3.19 37.49 0.975 1.150 3.67 36.55
B&poc enixwong Wsx1.00 0.00 -1.61 0.975 1.150 1.57 0.00%*
TUvola= 69.26 28.34 50.29

(*olL poméc apvnTI LKAV KATAKOPUEWV @opPTl{wv Adyw OglOpoU mpooTiBevial OTLC POHEC AVATEOINING)

SUVOAO pomdv avAaTpPOmng = 28.34 kNm/m

SUvoAo pomdv euctdBelog = 50.29 kNm/m

EAeyxoc og avotpomni) Med=28.34 < Mrd=50.29 kNm/m, EAeyxoc¢ Lravomotleltal
Exkevipdtnta ec=(1.500/2)-(50.29-28.34)/69.26=0.433m, ec<=1.500/3=0.500m

3.9.6. EAeyxog actoxiagc Adyw oAricOnong (pe oeilopd) (EC7 §9.7.3, §6.5.3, EC8-5 §5.4.1.1)
doptio (P.v) vyl - y2 Fx+ Fx- Fy
[kKN/m] [kN/m] [kN/m]

Evepynt ik o6non voldv Pax1.00 0.00- 0.40 0.00 0.00 0.00

Evepynt LKy @Onon yvoLdv Pax1.00 0.40- 2.40 19.66 0.00 0.00

Hoabnt Lk OOnon yoLdv Ppx1.00 1.40- 2.40 0.00 24.35 0.00

Bé&poc tolixou W x1.00 2.96 0.00 33.38

B&pocg emixwonc Wsx1.00 3.19 0.00 35.88

SUvola= 25.81 24.35 69.26 —>
Fs =c.B+W.tan(¢)

TpLRH e€ddpouc RdA=Nd-tane/yM = 69.26xtan(25.00°)/1.00= 32.30 kN/m

SuvekrtlkéTnta  Rd=A-cu/yM = 1000x0.951x0.005/1.00= 4.75 kN/m

(duvépuelc aviliotaong Adyw oUveKRTLKROTNTIAC €3&pOUC mapaAe{movIial) (EC7 §6.5.3. 10)
ZUvoAo duvduenv oAloBnong = 25.81 kN/m

SUvoAlo duvduewnv aviioctoong (24.35/1.00+32.30) = 56.65 kN/m

EAeyxoc og oAloBnon Hd=25.81 < Rd=56.65 kN/m, Elegyxog LroavomolLel{Tol

3.10. EAeyxog¢ emndpkelag dLacTdoE®V KOpHOU tOiXOU (EC2 EN1992-1-1:2004)

3.10.1. ®éption 1.35x(pévipa duopevh)+1l.00x (pévipa evpevh)+1.50x (kivnt& dvopevy)

AuvApeLlc (o010 kévipo PBapouc dLaToung) otov xopud 1ToUu TOlXOU

y h Fx Fy M
[m] [m] [kN/m] [kN/m] [kNm/m]
0.25 0.450 0.00 2.81 0.00
0.50 0.450 0.05 5.63 0.00
0.75 0.450 0.70 8.44 0.08
1.00 0.450 2.07 11.25 0.42
1.25 0.450 4.16 14.06 1.17
1.50 0.450 6.97 16.87 2.55
1.75 0.450 10.49 19.69 4.72
2.10 0.450 16.63 23.63 9.44
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3.10.2. EAeyxog¢ KoppoU toixou oe Kapyn (EC2 §9.6, §6.1)
SrUpOS epa-X&AuBag: C25/30-B500C, Emix&Auyn omAilopoy: Cnom=50 mm (83, §4.4.1.1)
Katoakbpupog omhiopdg eAdyxtotoc:0.26 (fctm/fyk)d, 0.0013d, 0.0020Ac, péytotocg:0.04Ac (EC2 §9.6.2)

% Med Ned d Kd x/d ec/es Ks As min As
[m] [kN/m] [kN] [mm] [cm?/m] [cm?/m]
0.25 0.00 -2.81 395 57.13 0.00 0.1/20.0 2.30 0.00 ( 4.50)
0.50 0.00 -5.63 395 40.39 0.01 0.1/20.0 2.30 0.00 ( 4.50)
0.75 0.08 -8.44 395 32.09 0.01 0.2/20.0 2.31 0.00 ( 4.50)
1.00 0.42 -11.25 395 25.87 0.01 0.2/20.0 2.31 0.00 ( 4.50)
1.25 1.17 -14.06 395 20.92 0.01 0.3/20.0 2.31 0.00 ( 4.50)
1.50 2.55 -16.87 395 16.97 0.02 0.3/20.0 2.31 0.00 ( 4.50)
1.75 4.72 -19.69 395 13.90 0.02 0.4/20.0 2.31 0.02 ( 5.34)
2.10 9.44 -23.63 395 10.77 0.03 0.5/20.0 2.32 0.25 ( 5.34)

3.10.3. ®éption 1.00x(pévipa duopevn)+1l.00x (pévipa evpevh)+0.30x(xivntd)+1.00x (ceLopdg)

AuvApeLlc (oto kévipo PBdapouc dLatoung) ortov kopud Tou TOolXOoUu (ne oeiLoupd)

y h Fx Fy M

[m] [m] [kN/m] [kN/m] [kNm/m]

0.25 0.450 0.24 2.81 0.03

0.50 0.450 0.71 5.63 0.20

0.75 0.450 1.97 8.44 0.75

1.00 0.450 3.84 11.25 1.80

1.25 0.450 6.34 14.06 3.57

1.50 0.450 9.45 16.87 6.30

1.75 0.450 13.16 19.69 10.23

2.10 0.450 19.40 23.63 18.17
3.10.4. EAeyxog¢ KoppoU toixou oe k&uyn (pe oeilopd) (EC2 §9.6, §6.1)
Srupddepa-X&dAupag: C25/30-B500C, Emix&Auyn omAlopoU: Cnom=50 mm (§3, §4.4.1.1)
Kataxdpupog omAioudg eAdyxtotog:0.26 (fctm/fyk)d, 0.0013d, 0.0020Ac, péyLotog:0.04Ac (EC2 §9.6.2)

% Med Ned d Kd x/d ec/es Ks As min As

[m] [kN/m] [kN] [mm] [cm?/m] [cm?/m]

0.25 0.03 -2.81 395 55.42 0.00 0.1/20.0 2.30 0.00 ( 4.50)

0.50 0.20 -5.63 395 36.66 0.01 0.1/20.0 2.30 0.00 ( 4.50)

0.75 0.75 -8.44 395 26.72 0.01 0.2/20.0 2.31 0.00 ( 4.50)

1.00 1.80 -11.25 395 20.50 0.01 0.3/20.0 2.31 0.00 ( 4.50)

1.25 3.57 -14.06 395 16.18 0.02 0.3/20.0 2.31 0.03 ( 5.34)

1.50 6.30 -16.87 395 13.04 0.02 0.4/20.0 2.32 0.15 ( 5.34)

1.75 10.23 -19.69 395 10.72 0.03 0.5/20.0 2.32 0.34 ( 5.34)

2.10 18.17 -23.63 395 8.39 0.03 0.7/20.0 2.33 0.76 ( 5.34)

3.10.5. OnmAiocpoi KoppoU toixou

OnAiopoi miow(xdpa) napeidg Toixou F10/14.5 ( 5.41lcm?/m)
OnAiopdg diavophe @& 8/40.0 ( 1.26cm?/m)

OnALopdg epnpdg (erevd.) mapeldg toixou  &10/17.0 ( 4.62cm?/m)
OnAiopdg diavophe & 8/40.0 ( 1.26cm?/m)
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3.

3.10.6. AykUpwon onALopoU KOpPHOU Ttoixou

Baolkd pRxog aykUpwong

lb,rqd:(@/4)(osd/fbd):(10/4)x(61/l.61):95mm

0sd=435.00x76/541=61MPa fbd=2.25x0.70xfctd=1.61 MPa

AnotToUpevo uNAKOC aykUpwong lbd=0.70x95=66mm, Cnom=50mm>3x10=30mm=(3¢)
EA&xLoto pAxKog aykUpwong lb,min=max(0.301lbrqgd, 19, 100mm)=100mm
Anopoaitnto &ykitoTpo 100mm oTto k&tTw &Kpo Twv P&RJWV OHALOUOU

SrUpOS epa-X&AuBag: C25/30-B500C, Emix&Auyn omAilopoy: Cnom=50 mm
H xatavopun tou ¢@optlou dBnong elval ypapplxn, dpa n petafoAn tng dLATunt LKACQ
dUvaunc eivoal napaBoArtkfy. H petafoAl tng dLATOUAC TOU KOPUOU €l{val YVPOUUHPLKA.

Apa n duocupevécotepn 6éon via éleyxo didtunong eival oto k&Ttw pépoc TOU KOPUOU.

Ved=9.70 kN/m, Ved (+ocgioplkdg)=12.36 kN/m, Ned=-19.18 kN/m
Avtoxn tépvouoca xwpic omAiopd did&tunong Vrdc

Vrde=[Crdc -k - (100pl -fck) %¥+k1 -ocp] ‘bw-d

Vrdc>= (vmin+kl -ocp) ‘bw-d

Crdc=0.18/yc=0.18/1.50=0.120, fck=25MPa ,bw=1000mm, d=395mm
k=1+4/(200/d)<=2, k=1.71, k1=0.15

pl=Asl/ (bw-d)=541/(1000x395)=0.0014
ocp=Ned/Ac=1000x19.18/450000=0.04N/mm?
vmin=0.0350 k" . yfck = 0.39N/mm?,
Vrd,c(min)=0.001x(0.39+0.15x0.04)x1000x395=156.42kN/m

(EC2 §8.4)

(EC2 EE.8.3)

(EC2 §8.4.2)
(EC2 §8.4.4, T.8.2)

3.10.7. EAeyxog KoppoU oe Sdidtunon (EC2 EN1992-1-1:2004, §6.2.2)

(§3, §4.4.1.1)

(EC2 §6.2.2)
(EC2 E£.6.
(EC2 E£.6.

NN
o o

(EC2 EE£.6.3N)

Vrde=0.001x[0.120x1.71x(0.14x25)%%4+0.15%0.041x1000x395=125.43, Vrdc=156.42kN/m

Ved=12.36 kN/m <= Vrdc=156.42 kN/m, di&tunon OK

Vrdmax=oacw ‘bw 'z ‘vl -fcd/ (cot8+tan®), Ved/max (Vrdmax)=0.01, 6=45.0° cot6=1.00 tan6=1.00
acw=1.00 z=0.9d, fck=25.0<=60Mpa v1=0.6[1-fck/250]=0.6[1-25/250]1=0.540, fcd=14.17Mpa

Vrdmax=0.001x1.00x1000x0.9%x395x0.540x14.17/2.00=1360.1 kN
Ved=19.4 kN < 1360.1 kN =Vrdmax, o €Aeyxog enainbeletal

11. EAeyxog endpretag diLactdoewv nedidovu KalL omAiLopol

3.11.1. EAeyxo¢ tpApatog¢ miow x=-1.050 m to x=0.000 m

SUVOAO KATAKOPUQWVY dUVAUREWV = 97.70 kN/m
SUVOAO pomdv w¢ mpog pécov PBloeswg = 20.73 kNm/m
gl= 0.087 N/mm?, g2= 0.010 N/mm?, w= 1.050 m
nieon and eniyxwon kat (dito B&pog g3= 0.058 N/mm?
M= -12.32 kNm/m, V= 9.92 kN/m

V og oambéotoon h=250mm oand nmoapeltd = 4.96 kN/m

Med= -12.32k Nm/m, Ved= 4.96 kN/m

3.11.2. EAeyxog¢ tpApato¢ miow x=-1.050 m to x=0.000 m

(EC2 EN1992-1-1:2004)

q3
SUVOAO KATAKOPUE®V JdUVAUEWV = 72.37 kN/m [II]:LI]:[II]

SUVOAO pomdv w¢ mpog pécov PBdoswg = 19.34 kNm/m (’
gl= 0.069 N/mm?, g2= 0.000 N/mm?, w= 0.998 m v

nieon and eniyxwon rat (Lo B&pog g3= 0.043 N/mm?

M- -12.38 KNm/m, V= 10.77 kN/m q1Wq2
V og oambéotoon h=250mm oand nmoapeltd = 6.43 kN/m

Med= -12.38k Nm/m, Ved= 6.43 kN/m

3.11.3. EAeyxo¢ tpApatog niocw x=-1.050 m to x=0.000 m (pe oeiLopd)
SUVOAO KATAKOPUE®V JdUVAUEWV = 69.26 kN/m

SUVvoAo pomdv wg mpog pécov PBaoswg = 30.34 kNm/m
gl= 0.077 N/mm?, g2= 0.000 N/mm?, w= 1.050 m
nieon and eniyxwon rat (dLo B&pog g3= 0.043 N/mm?
M= -17.82 kNm/m, V= 26.48 kN/m

V og oambéotoon h=250mm ond nopeltd = 20.27 kN/m
Med= -17.82k Nm/m, Ved= 20.27 kN/m
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3.11.4. EAeyxog nedidou évaviL rapyng (EC2 EN1992-1-1:2004, §6.1)

TrUpOS epa-X&AuBac: C25/30-B500C, Emix&Auyn omALcouoU: Cnom=50 mm (83, §4.4.1.1)
Med= 0.00kNm/m, d=244mm, Kd= 0.00 x/d=0.00 €c2/es1=0.0/ 0.0 ks=0.00, As=*cm?/m

Med=-18.17kNm/m, d=244mm, Kd= 5.72 x/d=0.05 €c2/es1=-1.1/20.0 ks=2.34, As= 1.74cm?/m

EA&YX LOTOC omAlopdg As>=0.26bd -fctm/fyk (As= 3.30cm?/m) (EC2 §9.3.1)
EX&xLOotOoG¢ omALlopdc @12/34.0 ( 3.32cm?/m)

3.11.5. OmAiopoi nedidov toixou

OnAitopédg nedidov KAT® @12/34.0 ( 3.32cm?/m)
OnmAiopdg medidlovu &ve @12/34.0 ( 3.32cm?/m)
Asvutepelov eyKApoLOg¢ omAitopd¢ F12/40.0 ( 2.82cm?/m)
3.11.6. EAeyxog nedidou oce diatpnon-dL&tpnon (EC2 EN1992-1-1:2004, §6.2.2)

SrUpOd epa—X&AuBag: C25/30-B500C, Emix&Auyn omAilopo?: Cnom=50 mm (§3,
Avtoxn dl&tpnong xwplc omAilopd diatunong Vrdc (EC2 §6.4.4)
Vrdc=[CrdC'k~(100p1‘fck)Q%'(Zd/a)J‘bW'd (EC2 EE.6.50)
Vrdc>=[vmin -2d/a] ‘bw-d, d=dm=244mm, a=244mm
Crdc=0.18/yc=0.18/1.50=0.120, fck=25MPa ,bw=1000mm, d=244mm
k=1+4/(200/d)<=2, k=1.91

pl=Asl/ (bw-d)=332/(1000x244)=0.0014

vmin=0.0350 k" \fck = 0.46N/mm?, (EC2 EE£.6.3N)
Vrd,c(min)=0.001x(0.46x2x244/244)x1000x244=224.48kN/m
Vrde=0.001x[0.120x1.91x(0.14x25)%®x2%x244/2441x1000x244=169.82, Vrdc=224.48kN/m
Ved=20.27 kN/m <= Vrdc=224.48 kN/m, di&tunon xot dt&tpnon OK

Vrdmax=ocw ‘bw -z vl -fcd/ (cot®+tand), Ved/max (Vrdmax)=0.03, 6=45.0° cotf=1.00 tanb=1.00
acw=1.00 z=0.9d, fck=25.0<=60Mpa v1=0.6[1-fck/250]=0.6[1-25/250]1=0.540, fcd=14.17Mpa
Vrdmax=0.001x1.00x1000x0.9%x244x0.540x14.17/2.00=840.2 kN

Ved=26.5 kN < 840.2 kN =Vrdmax, o £AeyxoCg emaAnbevetal

3.12. Mpopétpnon UVALKROV

TrUpddepa oavd pétpo pRkKoug Tolxou 1.395 m3*/m

OnAitopdg avé pétpo HAKOUG tolyou 37.933 kg/m

SUVOALKA okrupbddepa tolyxou 3.150x 1.395= 4.394 m?3

SUVOALKOG omALlopdc tolyou 3.150x 37.933= 119.490 kg
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4. TOIXOXZ T3 (AYTIKH NAATEIA)

Toixog avtiotpLi{ng wnAiopévou orUpodépatog
(EC2 EN1992-1-1:2004, ECO EN1990:2002, EC7 EN1997-1-1:2004, EC8 EN1998-5:2004, +NA-ELOT:2010)

C25/30 - B500C
Zeiopog a=0.160g

0.450
T 7 i
g 3
§ 9k=25.00°
ck=0.005N/mm?
Bk=12.50°
3 g” 0k=25.00° y=21.00 kN/m*
: e ck=0.005N/mm?
8k=0.00° L
y=21.00 kNm®* =
§ =
- | 052 0525 |
| 3
f 1.500 |
9k=25.00°
ck=0.005N/mm?
quk=0.15N/mm?
4.1. Ztoixeia toixouv-lNapdpetpotl-Kavoviopoi
ALaotdoeLg
OALkO Uyog tolxou h= 2.400 m
MAkog Tolxou L= 6.630 m
IA&tog tolXxOU OTINV KOPUQY Bl= 0.450 m
IA&t0oG¢ kKOopuoU tolyxou otnv B&on B2= 0.450 m
OALkO mA&Tog PBdonc tolixou B= 1.500 m
IA&toc PB&ong tolyxou unpootd 0.525 m
IA&toc P&ong tolyxou miow 0.525 m
Yyogc koppoU tolxou ho= 2.100 m
Yyoc R&ong tolixou 0.300 m
Yyog RB&ong tolixou pmpoot& 0.300 m
Yyog RB&ong tolixou miocw 0.300 m
Tovia epnpdc mope &g pe KATAkOP 0.000° (0:1)
Tovia nicw noapeldc pe KATaAkOPUO 0.000° (0:1)
Bapog toixou
E1d1kd B&pog UALkOU Ttolxou vyg=25.000 kN/m?
EpBaddév diLatounc tolxou A= 1.395 m?
IdL0 B&poc toixou avd pétpo W= 1.395x25.000= 34.88 kN/m
Kévipo B&poug tolyxou x=0.225 m, y=1.437 m (x0=0.750 m, yo=0.963 m)
YALk& toiyxou
Avwedoun : Trupbddepo-X&AuPoac: C25/30-B500C (EC2 §3)
: Emitk&Auyn omAtopoU: Cnom=50 mm (EC2 §4.4.1)

OeuéALlo : IxUupbddsua-X&AuBag: C25/30-B500C
: Emixk&Auyn omAtopoU: Cnom=50 mm
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Bapog emixwong

IdL0 B&poc enixwong avd pétpo Ws=16.54 kN/m

Kévipo B&pouc eniyxwong x=-0.262

.2. Emipépoug OUVTEAECTEG YLa SPACELG RAL

m, y=1.350 m

edapLKEC

Ldiétnteg

OplLakfy katdotaon Icocoponiac (EQU),

Apdon MoV Lun AUOuEVAC
Mév Lun Euvolkp
MetafAnty Auopevig
MetoaBAnTh EuvoLlkD

Edaplkéc Tovia dLatuntlkAg av
1dLétnteg Tuvoxn c
ALQTUNT LKA OVTIOXH cu
OALIIT LKA avioxn dqu
Bé&poc

(

yGdst:
yGstb:
yQdst:
vyQstb:

oxng¢ Yo

ycu:
yqu:
YW

vR,v(R2)=1.40, yR,h(R2)=1.10, yR,e(R2)=1.40

.3. Idi.é6tnteg eddpoug OepeAriwong

OALIT LKA aviox) ed&opoug otn RB&on

Tovia tpLRRg e€d&pouc otn PBdon
SUVTEAEOTAC OUVEKTLRKOTNINC OTN

4.

©=25.00°,

AopLkoU TUmou

EQU )

.10
.90
.50
.00

o B O

.25
.25
.40
.40
.00

= R =R

qu=0.15 N/mm?

(STR) ,

TewtexVvikoU TUOOU
(STR/GEO)

( AL+M1

1.
1.

1

[ =

35
00

.50
0.

00

.00
.00
.00
.00
.00

)

(SRS

e e e

(EC7 IILv.
(GEO)
(SeLondg)

.00
.00
.00
.00

.00
.00
.00
.00
.00

ouvieAeotNg 1PLPRAC tan(p)=0.466
B&on ¢=0.005 N/mm?

.4. ZelopLkol ouvteleotég (EC8 EN1998-5:2004, §7.
Avnyupévn oceloptlky emnttdyxuvon eddpouc ag=axg, o=0.16 (EC8-5 §7.
Kataxdp./opl{. OglOpLlK emltdxuvon avg/og=0.90 (EC8 §3.2.
Suvt. Beperlwong S=1.00 (EC8 §3.2.
Suvt. omoudaldiniag kiilplou vI=0.80 (EC8 §3.2.1,
MelwT LKOGC OUVTIEAECTNG OUUNEPLPOPAC r=1.50 (EC8-5 MLvaxrog
OptLldévTLog OCeloplkrOC OUVIEAEOCTNC kh=0.80x0.16x1.00/1.500=0.085 (EC8-5 EE¢.
Katakdpupog OelOuLKOC OUVIEAEOTNGC kv=0.50x0.085=0.043 (EC8-5 EE¢.
ZelopLkég duvapeilg (extdg duvapenv Adyw OOnong yoaLdv)

OpLlévtia dUvaun ocelopol Adyw Ldiou R&poug Fwx= 34.88x0.085= 2.96 kN/m
Katakdpuen dUvaun oelopoU Adyw Ldiou R&poug Fwy= 34.88x0.043= 1.50 kN/m
OpLlévtia dUvaun oeLopoU eniyxwong Fwsx= 16.54x0.085= 1.41 kN/m
Katakdpuen dUvaun o€ LopoU enliyxwong Fwsy= 16.54x0.043= 0.71 kN/m

5. Ymoloylopdg evepyntLKAG @Onong yaitdv katd (Coulomb)

4.5.1. TpfApa toixou amd ¥Y=0.000 m £wg ¥=0.600 m, Hs=0.600 m
Avew Inupeio A x= 0.000 m y= 0.000 m
K&tw Inpelo B x= 0.000 m y= 0.600 m

da
Idi.étnteg edagpoug
TUnog ed&poug AUMNOC OUVEKT LKA
ELd1xkd B&pog EnpoU eddpouc y = 0.00 kN/m?
ELdL1kd P&pog xopeopévou eddpoucg ys= 0.00 kN/m?
ELd1xkd B&pog vepoU yw=10.00 kN/m?
Tovia €onTeplKAC TPLPAC TOoU £d&pOUCQ = 0.00°
SUVvTeAeoTtNg ouvertLkOéTnTOg £€d&poUq c=0.000 N/mm?
Tovia emiedvetlag ed&poug pe oplldvTLa B= 0.00° O
Tovia niow mapeldc tolxou pe xataxkbpupo 6= 0.00°
Tovia tTplBAg petall TolxoUu KL €d&POUC 5= 0.00°

A.1-A.4,

T.

~N NN W W

EC8-5 §3.1)

N P Pw D wNDND
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QOnon ovppwva pe Oswpia Coulomb

EQU Al+M1 K= cos?(¢-6)
Tovia enitnédou oAlobno =45°+¢0/2= 45.00 45.00° AT i i 2
i nene e ® 0520 cos(6+8)| 1+ || SN +0)sin
RUVTEAECTAC evepyntLKAC &®Onong Ka = 1.000 1.000 cos(6+0)cos(6-B)
Q6non voldv xab® Uyoc g(y)=gA+y -y -Ka
Mévipeg dpdoeLg
EQU Al+M1
QOnon (nieon) otnv xopuen (y=yA) gA= 0.00 0.00 kN/m?
QOnon (nieon) otnv Bdon (y=yA+ 0.60m) gB= 0.00 0.00 kN/m?
Q6non (dUvoun) vyoildv Pa= *2(gA+gB)H Pa= 0.00 0.00 kN/m
Tovia ®6nong yoLov a = 0.00 0.00 °
QOnon yoaldv xatd x KaTeUbBuUvVOon Pax= 0.00 0.00 kN/m
QOnon vyoaldv kKot& y KATeUOUVODN Pay= 0.00 0.00 kN/m
Pomnrl @®Onong voldv wg mpog onueio (x=0,y=0) M = 0.00 0.00 kNm/m
snueio egpappoyng @Onong voalrdv x= 0.000 m, y= 0.400 m
ZUvoAa SUVAHE®V KAl POMOV
AuvApeLlc Kol poméc o010 KATw onupeio B (x=0.000 m, y=0.600 m)
Mévipeg dpdoeLg
EQU Al+M1
SUVOALKNA optlbdvtia @Bnon yaldv Fsx= 0.00 0.00 kN/m
SUVOA LKL kataxkbdpuen ®6non yaitdv Fsy= 0.00 0.00 kN/m
YUVOALKEA pomf ®Ononc vyoaLdv Ms = 0.00 0.00 kNm/m

LeLlopLKEG duvapeLg

OpLldvtiog oeloplkdOC OUVTEAEOTAC
Katakdpupog oeloplkdg ouviedeotng kv=0.50x0.085=0.043
Edagpoc ndve and tov udpopdpo opllovia
tan (w)=kh/ (1-kv)=0.085/(1-0.043)=0.089, »w=5.08°
Method Mononobe-Okabe (EC8-5 MHapd&ptnua E.4)
yia @Onon voldv roatd& Tn dLdpKe Lo o€ LopoU
SUVTEAEOTNG €VEPYNTLKAC ®Onong, Ke* (STR)= 1.000
NpboBetn nieon ed&poug AdOYyw O€LOPoOU

el

AGvoun €d&eouc Adyw oelouLkoU optiou (MoOvipeg dpdoelg

4.5.2.

kh=0.80x0.16x1.00/1.500=0.085

(EC8 EN1998-5:2004, §7.3.2, Noap&ptnua E)
(EC8-5 E£.7.1, T.7.1)
(EC8-5 E£.7.2)

(EC8-5 TNoapdptnua E.5)

cos?(p-w-8)

E” - . 2
S —00-
c0sw c0s 8 °°S(6+9+‘°’E+ %)

K

¢ STR xatdotoong ¢déptiong &= (Ke*/Ke-1)=(1.000/1.000-1)=0.000

) Fx=1.000x 0.00= 0.00 kN/m

TpApa toixou amd ¥=0.600 m éwg ¥=2.400 m, Hs=1.800 m

Avw Inpuefo A x= 0.000 m y= 0.600 m
K&tw Znpelo B x= 0.000 m y= 2.400 m

Idiétnteg edapoug
TUnog ed&pouc ApyLAOGC pe &upo

E1d1xd Bdpoc EnpoU e£d&poug y =21.00 kN/m?3
ELdL1kd P&pog xopeopévou eddpoucg ys=23.00 kN/m?
ELdLtkd B&pog vepoU yw=10.00 kN/m?3
Tovia €onTeplKAC TPLPAC TOoU £d&pOUCQ ©=25.00°
SUuvteAeotNg ouvekTLkOTNTIAG €d&POUC c=0.005 N/mm?
Tovia emiedvelag ed&poug pe oplldvT Lo B= 0.00°
Tovia niow mapeldc tolxou pe xataxkbpupo 6= 0.00°
Tovia tTplBAg petall Tolixou koL e£d&pouc 5=12.50°

QOnon ovppwva pe Oswpia Coulomb
EQU Al+M1

Tovia emimédou oAloOnong p=45°+¢/2= 55.00 57.50°
ZUVTEAEOTAG €VvepYyNT LKAG @Bnong Ka 0.447 0.367
QBnon vyaldv xo® Ulog g(y)=gA+y -y -Ka

aa

Jg

cos?(p-8)

KA=

sin(¢@+d)sin

2
cos*@ COS(G+6)E+ cos(e+6)cos(9-8)]
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4

Mév ipeg SpaceLg

EQU Al+M1

QBnon (mieon) ornv xopuen (y=yA) gA= 0.00 0.00 kN/m?
QOnon (nieon) otnv B&on (y=yA+ 1.80m) gB= 16.90 13.87 kN/m?
QOnon (dUvoaun) vyoldv Pa= *s(gA+gB)H Pa= 15.21 12.48 kN/m
Tovia &Onong yoLdv o = 10.00 12.50 °
QOnon vyaldv ko1& x KATeUOUVODN Pax= 14.98 12.18 kN/m
QOnon vyaldv ko1& y KATeUOUVODN Pay= 2.64 2.70 kN/m
Pomfy ®6nong yaldv wg mpoc¢ onuelo (x=0,y=0) M =-26.96 -21.92 kNm/m
Inueio egpapupoyng @Bnong vatrdv x= 0.000 m, y= 1.800 m
ZUvoAa SUVAHE®V KAL POMQV
AuvAue L g Kol pomég o010 KATw onupeio B (x=0.000 m, y=2.400 m)
Mév ipeg dpdoetLg

EQU Al+M1
SUVOALKY optldévtia H6non yaltdv Fsx= 14.98 12.18 kN/m
SUVOA LKL koTtaxbdpuen ®Onon valdv Fsy= 2.64 2.70 kN/m
SUVOALKN pomf &6nong vyoLdv Ms = 8.99 7.31 kNm/m
LeLOpLKEG dUVAPELQ (EC8 EN1998-5:2004, §7.3.2, Hop&ptnua E)
OpLldébvtiog oeloptlkdg ouvtedeotnge kh=0.80x0.16x1.00/1.500=0.085 (EC8-5 Ef.7.1, T.7.1)
Katakdpupog oceloptlkdC ouviedeotng kv=0.50x0.085=0.043 (EC8-5 EE.7.2)
Edagoc névw and tov udpopdpo opllovia (EC8-5 Hapdptnua E.5)
tan (w)=kh/ (1-kv)=0.085/(1-0.043)=0.089, »w=5.08°
Method Mononobe-Okabe (EC8-5 THapdptnua E.4)
vio O6non voldv Katd Tn dLAPKELN O LOpoy K c0s?(¢p-w-6)

SUVTEAEOTNC €VeEPYNTLKAC ®Onong, Ke* (STR)= 0.433
NpdoBetn nieon ed&poug AdOyw O€lLOPoU

el
AUvoun ed&eouc Adyw oeLopLkoU optiou (Mbvipeg dpdoelLc

.6. Ymoloylopdg madntikAg¢ ¢6Onong yatdv katd (Rankine)

4.6.1.

E= . . 2
\ [ sin(@+3)sin(@-w-B)
cosw cos COS(6+e+w)E+ cos(6+w+5)cos(6-B)

tn¢ STR xkatdotoong edéptiong &= (Ke*/Ke-1)=(0.433/0.367-1)=0.180

Fx=1.180x12.18=14.37 kN/m

TpApa toixou amdé ¥=1.000 m éwg ¥=2.400 m, Hs=1.400 m

Avew Inpuefo A x= 0.975 m y= 1.000 m
K&tw Znpeio B x= 0.975 m y= 2.400 m

Idiétnteg edapoug

TUnog ed&poug ApyLAoC pe &uupo

E1d1xd Bdpoc EnpoU e£d&poug y =21.00 kN/m?3
ELd1kd PB&pog xopeopévou eddpoucg ys=23.00 kN/m?3
ELdtkd B&pog vepoU yw=10.00 kN/m?3
Tovia gowTeplkAC TELPRAHC TOoU £d&OOUCQ ©=25.00°
ZUuvTeAeoTtNg ouvekTLkOTNTAG €d&POUC c=0.005 N/mm?
Tovia emiedvelag ed&poug pe oplldvT Lo B= 0.00°
QOnon oe KATAkKOPUQEO emLO&VE LA 6= 0.00°
Tovia TpLlPAC petafld tolyou xalL ed&pouc &= 0.00°
QOnon ovppwva pe Oswpia Coulomb

EQU Al+M1
Tovia emimédou oAloOnong p=45°-¢/2= 35.00 32.50°
SuvieAeotng nabntlkAg ®Ononc Kp = 2.040 2.4064
QBnon vyaldv xo® Ulog g(y)=gA+y -y -Kp

cos?(p+8)
Ko™ 028 cos(6-5) | 1. |[ SiN(@*O)sin(g+p) 2
~ |cos(8-5) cos(8-B)
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Mév ipeg SpaceLg

EQU Al+M1
QBnon (mieon) ornv xopuen (y=yA) gA= 0.00 0.00 kN/m?
QOnon (nieon) otnv B&on (y=yA+ 1.40m) gB=-59.98 -72.44 kN/m?
QOnon (dUvoaun) vyoldv Pa= *s(gA+gB)H Pp= 41.99 50.71 kN/m
Tovia &Onong yoLdv o = 0.00 0.00 °
QOnon vyaldv ko1& x KATeUOUVODN Ppx=-41.99 -50.71 kN/m
QOnon vyaldv ko1& y KATeUOUVODN Ppy= 0.00 0.00 kN/m

Pomfy ®6nong yaldv w¢ mpoc¢ onuelo (x=0,y=0) M = 81.17 98.02 kNm/m
Inueio egpappoyng @Bnong valtdv x= 0.975 m, y= 1.933 m

ZUvoAa SUVAHE®V KAL POMQV

AuvAue L g Kol pomég o010 KATw onupeio B (x=0.975 m, y=2.400 m)

Mév ipeg dpdoetLg

EQU Al+M1
SUVOALKY optldévtia H6non yaltdv Fsx=-41.99 -50.71 kN/m
SUVOA LKL koataxbdpuen &®@Onon voairdv Fsy= 0.00 0.00 kN/m
SUVOALKN pomf &6nong vyoLdv Ms =-19.61 -23.68 kNm/m

LeLOpLKEG dUVAPELQ (EC8 EN1998-5:2004, §7.3.2, Hop&ptnua E)

tan(w)=kh/ (1-kv)=0.085/(1-0.043)=0.089, ©w=5.08°
SuvteAeotnNg nmadntLkAC ®Onong Kp* (STR)= 2.319
E=(Kp*/Kp)=(2.319/2.464)=0.941

EQU Al+M1
SUVOALKN oplldévila @Bnon yaldv Fsx= -39.52 -47.73

4.7. EAeyxolL euctéabeLag toixou (EQU)

4.7.1. Auvapeig (evépyeLag KOl AVILOTAONG) OOKOUPEVEG OTov T1oixo (EQU)

doptlo vl - y2 Fx Fy X vy
[kN/m] [kN/m] [m] [m]

EvepyntLkh ©6non yaLdv Pa 0.00- 0.60 0.00 0.00 0.000 0.400
EvepyntLkh ©6non yaLdv Pa 0.60- 2.40 14.98 2.64 0.000 1.800 "
HDodnt Lk O6non yoaldv Pp 1.00- 2.40 -41.99 0.00 0.975 1.933
B&pocg tolxou W 0.00 34.88 0.225 1.437
B&poc enixwong Ws 0.00 16.54 -0.262 1.350
4.7.2. EAeyxog ¢épovoag Lkavétntag eddpoug (EQU) (EC7 EN1997-1-1:2004, $6.5.2)

EAeyxog mepintwong pe 0.90x((dio0 Papog+pdvipa)+0.00x(xLvntd KOPUPHG)

doptio (P.v) yl - y2 Fx Fy X0 yo M
[kN/m] [kN/m] [m] [m] [kNm/m]
EvepynT LKy @Onon yvoLrdv Pax1.10 0.00- 0.60 0.00 0.00 0.975 2.000 0.00
Evepynt LKy @Onon yvoLrdv Pax1.10 0.60- 2.40 16.48 2.90 0.975 0.600 7.06 X0
B&pog tolyxou W x0.90 0.00 31.39 0.750 0.963 -23.54
B&pog enixwoncg Wsx0.90 0.00 14.89 1.237 1.050 -18.41
SUvoAa= 49.18 -34.89
ZUVOAO KATAKOPUPLV SUVAUEWDV = 49.18 kN/m
SUVOAO POMOV ®WC MHPOC UIPpootd onueio = -34.89 kNm/m

SUVoAO pomdv wg Ipog péocov Baoewc = 2.00 kNm/m q do
Exkevipdinta ec=2.00/49.18=0.041m, ec<=1.500/6=0.250m

T&oe g e€d&pouc gl=0.038 N/mm? g2=0.027 N/mm?

Evepyd BenéAito L'=1.500-2x0.041= 1.419 m (EC7 Hap&ptinua D)

dépovoa travotnta €ddpoug RA=L' -quk/yM=1.419x(1000x0.15)/1.40= 152.04 kN/m

dépovoa LrkavdéInTta £d&poug Vd=49.18 < Rd=152.04 kN/m, EAgyxoc¢ Lrovomoleital (EC7 E£.2.2, EE.6.1)
BETONexpress
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EAeyxog mepintwoong pe 1.10x(idi0 Papog+pdvipa)+1.50x(xivntd KOpUPHG)

doptio (P.v) yl - y2 Fx Fy X0 yo M
[kN/m] [kN/m] [m] [m] [kNm/m]
Evepynt itk ©6non voldv Pax1.10 0.00- 0.60 0.00 0.00 0.975 2.000 0.00
EvepyntLkh &6non yaLdv Pax1.10 0.60- 2.40 16.48 2.90 0.975 0.600 7.06
B&poc tolixou W x1.10 0.00 38.37 0.750 0.963 -28.78
Bé&poc emixwoncg Wsx1.10 0.00 18.19 1.237 1.050 -22.51
SUvoAla= 59.46 -44.23
SUVOAO KATUKOPUQWVY dUVAUREWV = 59.46 kN/m
SUVOAO PONmOV WG MIPOC UIpootd onueio = -44.23 kNm/m

SUVvoAo pomdv wg mpog péocov Baoewc = 0.36 kNm/m qﬂ/LJJ/LJ/LIJ/LJqZ
Exkevipdtnta ec=0.36/59.46=0.006m, ec<=1.500/6=0.250m

T&oe g e€dd&poug gl=0.041 N/mm? g2=0.039 N/mm?

Evepyd BenéAio L'=1.500-2x0.006= 1.488 m (EC7 Hoapdptnua D)

dépovoa LrkavéTnta £d&pouc RA=L' -quk/yM=1.488x(1000x0.15)/1.40= 159.43 kN/m
dépovoa LrkavdétInta £ddpouc Vd=59.46 < Rd=159.43 kN/m, EAgyxoc¢ Lxovomoleltal (EC7 E£.2.2, EE.06.1)

4.7.3. EAleyxog actoxiag Adyw avatponfg (EQU) (EC7 EN1997-1-1:2004, §9.7.4)
AVOTPON) ®WC mpog¢ To unpooTtd k&tw onueilio (xo0=0,yo=0) (x=0.975,y=2.400 m)

<!

doptio (P.v) yl - y2 Fx Fy pe) yo Mo+ Mo- Fx kﬂﬁ
[kN/m] [kN/m] [m] [m] [kNm/m] [kNm/m] Fy
Evepynt itk ©6non voldv Pax1.10 0.00- 0.60 0.00 0.00 0.975 2.000 0.00 0.00
EvepyntLlky &6non yaLdv Pax1.10 0.60- 2.40 16.48 2.90 0.975 0.600 9.89 2.83
B&pog tolyxou W x0.90 0.00 31.39 0.750 0.963 0.00 23.54 Xo
Bé&poc enixwoncg Wsx0.90 0.00 14.89 1.237 1.050 0.00 18.41
SUvola= 49.18 9.89 44.78
SUVoAO pomdv avatpomng = 9.89 kNm/m
SUvoAo pomdv evuctdbBeLog = 44 .78 kNm/m
EAeyxog oeg avoatponh Med=9.89 < Mrd=44.78 kNm/m, FEAeyxog¢ trkavomolLelTol
Exkevipdtnta ec=(1.500/2)-(44.78-9.89)/49.18=0.041m, ec<=1.500/3=0.500m
4.7.4. EAdeyxog aoctoxioag Adyw odioc6nong (EQU) (EC7 EN1997-1-1:2004, §9.7.3, §6.5.3)
doptio (P.v) vyl - y2 Fx+ Fx- Fy
[kN/m] [kN/m] [kN/m]
EvepyntLkh ©6non yaLdv Pax1.10 0.00- 0.60 0.00 0.00 0.00
EvepyntLkh ©6non yaLdv Pax1.10 0.60- 2.40 16.48 0.00 2.90
HoabntLky OOnon yoLdv Ppx0.90 1.00- 2.40 0.00 37.79 0.00
B&pocg tolxou W x0.90 0.00 0.00 31.39
B&poc enixwong Wsx0.90 , 0.00 0.00 14.89 Fo ~c.B+W.tan(p)
SUvola= 16.48 37.79 49.18
TpLBH £d&poug RdA=Nd-tane/yM = 49.18xtan(25.00°)/1.25= 18.35 kN/m
YUVEKT LKOTNTA Rd=A-cu/yM = 1000x1.500x0.005/1.25= 6.00 kN/m
(duvaueilc aviiotaong Adyw ouveRTLROTNTNG €3&POUC mapaAe (movIial) (EC7 §6.5.3. 10)
SUvoAo duvduenv oAloBnong = 16.48 kN/m
SUvoAo duvdueswv aviiotoong (37.79/1.00+18.35) = 56.14 kN/m

EAeyxog oe oAloBnon HA=16.48 < Rd=56.14 kN/m, Eleyxo¢ LkoavomolLelTol
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4.8. EAeyxolL euot&OeiLag toiyxou (STR/GEO Al+M1)
4.8.1. AuvéapeLg¢ (evépyeLog¢ Kol oviiotaong) oaockoGpeveg otov toixo (STR/GEO Al+M1)
doptio vl y2 Fx Fy X vy
[kN/m] [kN/m] [m] [m]
Evepyntixy 06non voldv Pa 0.00- 0.60 0.00 0.00 0.000 0.400
EvepyntLkh ©6non yaLdv Pa 0.60- 2.40 12.18 2.70 0.000 1.800
HDodnt Lk O6non yoaldv Pp 1.00- 2.40 -50.71 0.00 0.975 1.933
B&poc tolxou W 0.00 34.88 0.225 1.437
B&poc enixwong Ws 0.00 16.54 -0.262 1.350
4.8.2. EAleyxog ¢épovcag Lkavétntag eddpoug (STR/GEO Al+M1) (EC7 EN1997-1-1:2004, $6.5.2)
EAeyxog¢ mepimtwong pe 1.00x(idito Papog+pdvipa)+0.00x(kivnTtd KOPUPRQG)
doptio (P.v) yl - y2 Fx Fy X0 yo M
[kN/m] [kN/m] [m] [m] [kNm/m]
EvepynT LKy @Onon yvoLrdv Pax1.35 0.00- 0.60 0.00 0.00 0.975 2.000 0.00
Evepyntixy o6non voldv Paxl1.35 0.60- 2.40 16.44 3.65 0.975 0.600 6.32
B&pog tolxou W x1.00 0.00 34.88 0.750 0.963 -26.16
B&pog enixwonc Wsx1.00 0.00 16.54 1.237 1.050 -20.46
SUvola= 55.07 -40.30
ZUVOAO KATAKOPUPLV BdUVAUEWDV = 55.07 kN/m
SUVOAO POMOV ®C MHPOC¢ uIpootd onueio = -40.30 kNm/m

SUVoAO pomdv w¢ mpog péocov Baoewc

Exkevipdinta

T&oetg €d&ooug gl=0.039 N/mm?
Evepyd BenéAio L'=1.500-2x0.018=

ec=1.00/55.07=0.018m,

1.00 kNm/m

ec<=1.500/6=0.250m
g2=0.034 N/mm?

1.464 m
dépovoa travotnta €ddpoug RdA=L' -quk/yM=1.464x(1000x0.15)/1.40=

dépovoa LrkavdéTnta ed&poug Vd=55.07 < Rd=156.86 kN/m,

EAeyxocg

o | [ [ e

(EC7 Hap&ptinua D)

156.86 kN/m

Lkavomote{tal

EAeyxog¢ mepimtwong pe 1.35x(idi1o0 Papog+pdévipa)+l.50x(kivnTtd KOPUPRQG)

(EC7 E£.2.2, E£.6.1)

doptio (P.vy) vyl - y2 Fx Fy X0 yo M
[kN/m] [kN/m] [m] [m] [kNm/m]
Evepyntixy 06non voldv Pax1.35 0.00- 0.60 0.00 0.00 0.975 2.000 0.00
Evepynt ik o6non voldv Paxl1.35 0.60- 2.40 16.44 3.65 0.975 0.600 6.32
B&pog tolxou W x1.35 0.00 47.09 0.750 0.963 -35.32
B&pog enixwonc Wsx1.35 0.00 22.33 1.237 1.050 -27.62
SUvoAia= 73.07 -56.62
SUVOAO KATAKOPUQWY dUVAUREWV = 73.07 kN/m
SUVOAO POMOV WG MHPOC UIPooT& onueio = =-56.62 kNm/m
SUVoAO pomdv w¢ mpog uéocov Baoewc = -1.82 kNm/m

Exkevipdinta

T&oe g e€d&opouc gl=0.044 N/mm?
Evepyd BepéAilo L'=1.500-2x0.025=

ec=-1.82/73.07=-0.025m,

g2=0.054 N/mm?

1.450 m
dépovoa travotnta £€ddpoug RdA=L' -quk/yM=1.450x(1000x0.15)/1.40=

dépovoa LrkavoéTnta £d&poug Vd=73.07 < Rd=155.36 kN/m,

ec<=1.500/6=0.250m

EAeyXxog

155.36 kN/m

LrovommolelTal

4.8.3. EAeyxog aoctoxiag Adyw avatponi¢c (STR/GEO Al+M1)

(EC7 Hap&ptinua D)

(EC7 E£.2.2, E£.6.1)

(EC7 EN1997-1-1:2004, §9.7.4)

3 p"
Yo Fy
I—b Xo

Avatpony w¢ HPOog TO PIpooTd k&tw onueio (xo0=0,yo=0) (x=0.975,y=2.400 m)
<!

doptio (P.v) vyl - y2 Fx Fy X0 yo Mo+ Mo-

[kN/m] [kN/m] [m] [m] [kNm/m] [kNm/m]
Evepyntixy 06non voldv Pax1.35 0.00- 0.60 0.00 0.00 0.975 2.000 0.00 0.00
Evepyntixy o6non voldv Paxl1.35 0.60- 2.40 16.44 3.65 0.975 0.600 9.87 3.55
B&pog tolxou W x1.00 0.00 34.88 0.750 0.963 0.00 26.16
B&pog enixwoncg Wsx1.00 0.00 16.54 1.237 1.050 0.00 20.46
SUvola= 55.07 9.87 50.17
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ZUVOAO pOImOV AVATPONING
SUvoAo pomdv eguctdBeLog

EAeyxog oe avotponf Med=9.87 < Mrd=50.17 kNm/m,

= 9.87 kNm/m

= 50

.17 kNm/m

EAeyxog

Lkavonmote{Tal

Exkevipdtnta ec=(1.500/2)-(50.17-9.87)/55.07=0.018m,

4.8.4. EAleyxog aoctoxiag Adyw odioc6nong

ec<=1.500/3=0.500m

(STR/GEO A1+M1)

(EC7 EN1997-1-1:2004,

doptio (P.v) vyl - y2 Fx+ Fx- Fy
[kN/m] [kN/m] [kN/m]
Evepyntixy &6non voldv Pax1.35 0.00- 0.60 0.00 0.00 0.00
EvepyntLkh ©6non yaLdv Pax1.35 0.60- 2.40 16.44 0.00 3.65
HoabntLky OOnon yoLdv Ppx1.00 1.00- 2.40 0.00 50.71 0.00
B&poc tolxou W x1.00 0.00 0.00 34.88
B&poc enixwong Wsx1.00 0.00 0.00 16.54
SUvola= 16.44 50.71 55.07
TpLB £d&poug RdA=Nd-tane/yM = 55.07xtan(25.00°)/1.10= 23.35 kN/m
RYUVEKT LKOTNTA Rd=A-cu/yM = 1000x1.500x0.005/1.10= 6.82 kN/m

(duvauetlc aviiotaong Adyw ouvekTLkROTNTAG €d&pouUC moapaAe{movIiol)
16.44 kN/m

SUvoAo duvduewnv oAloBnong

SUvoAo duvduenv aviiotoaong (50
EAeyxoc oe oAloBnon Hd=16.44 < Rd=59.57 kN/m,

.71/1.40+23.35)

EAeyxog

59.57 kN/m

Lkavonmote{tal

4.9. AvtiLoelopLlrOg EAeyXOQ

EAeyxol euctdbeLag toixou (pe

4.9.1. Auvapeig (evépyeirag

ogLopd)

KOl QVT{ioTtaong) AOKOUHEVEG OTOV TOiXO

Fs =c.B+W.tan(o)

§9.7.3, §6.5.3)

(EC7 §6.5.3. 10)

(EC8 EN1998-5:2004)

(EC7 §6.5.2)

doptio vyl - y2 Fx Fy X vy
[kN/m] [kN/m] [(m] (m]
EvepynT LKy @Onon voLrdv Pa 0.00- 0.60 0.00 0.00 0.000 0.300
Evepynt ik o6non voldv Pa 0.60- 2.40 12.18 2.70 0.000 1.500
HoabntLky OOnon yoLdv Pp 1.00- 2.40 -47.73 0.00 0.975 1.933
B&pog tolxou W 0.00 34.88 0.225 1.437
B&pog enixwonc Ws 0.00 16.54 -0.262 1.350
4.9.2. Npdbobeteg duvapeig ASyw OeLopoy
doptio vyl - y2 Fx Fy X vy
[kN/m] [kN/m] [(m] (m]
Evepyntixy 06non voldv Pa 0.00- 0.60 0.00 0.000 0.300
Evepyntixy o6non voldv Pa 0.60- 2.40 2.19 0.000 1.500
B&pocg tolxou W 2.96 +1.50 0.225 1.437
B&pog enixwoncg Ws 1.41 +0.71-0.262 1.350
4.9.3. EAleyxog ¢pépoucag Lravétntag eddpoug (pe oeilopd)
doptio (P.vy) vyl - y2 Fx Fy X0 yo M
[kN/m] [kN/m] [m] [m] [kNm/m]
EvepynT LKy @Onon voLrdv Pax1.00 0.00- 0.60 0.00 0.00 0.975 2.100 0.00
Evepynt itk &©6non voldv Pax1.00 0.60- 2.40 14.37 2.70 0.975 0.900 10.31
B&pog tolxou W x1.00 2.96 33.38 0.750 0.963 -22.18
B&poc enixwong Wsx1.00 1.41 15.83 1.237 1.050 -18.10
SUvoAa= 51.91 -29.97
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SUVOAO KATUKOPUQWY dUVAUREWV = 51.91 kN/m
SUVOAO pPOmOV WG MIPOC UIPpooTd onueio = =-29.97 kNm/m
SUVvoAo pomdv wg mpog Héocov Baocewc = 8.96 kNm/m

Exkevipdétinta ec=8.96/51.91=0.173m,

T&oe g ed&poug gl=0.059 N/mm?
Evepyd OepéAto L'=1.500-2x0.173= 1.155 m

dépovoa LrkavéTnta £d&pouc RdA=L' -quk/yM=1.155x(1000x0.15)/1.00=

g2=0.011 N/mm?

ec<=1.500/6=0.250m

(EC7 Hoapdptnua D)

173.25 kN/m

(EC7 E£.2.2, E£.6.1)

(EC7 §6.5.2)

Pépovoa Lkavdtnta eddpouc Vd=51.91 < Rd=173.25 kN/m, EAegyxo¢ Lxavomoleltal
4.9.4. EAleyxog ¢pépouvcag Lkavétntag eddpoug (pe oeilopd)
doptio (P.v) yl - y2 Fx Fy X0 yo M
[kN/m] [kN/m] [m] [m] [kNm/m]

Evepynt itk ©6non voldv Pax1.00 0.00- 0.60 0.00 0.00 0.975 2.100 0.00

EvepyntLkh ©6non yaLdv Pax1.00 0.60- 2.40 14.37 2.70 0.975 0.900 10.31

B&pog tolyxou W x1.00 2.96 36.38 0.750 0.963 -24.43

B&poc enixwong Wsx1.00 1.41 17.25 1.237 1.050 -19.86
SUvola= 56.33 -33.98

SUVOAO KATAKOPUQWVY dUVAUREWV = 56.33 kN/m

SUVOAO pOmOV WG MIPOC¢ UIpootd onueio = -33.98 kNm/m

SUVvoAo pomdv wg mpog Héocov Baoewc = 8.27 kNm/m

Exkevipdinta ec=8.27/56.33=0.147m,

T&oe g ed&pouc gl=0.060

dépovoa LrkavéTnta £d&pouc RdA=L' -quk/yM=1.206x(1000x0.15)/1.00=

N/mm?

g2=0.016 N/mm?
Evepyd OepéAilo L'=1.500-2x0.147= 1.206 m

ec<=1.500/6=0.250m

(EC7 Hoapdptnua D)

180.90 kN/m

dépovoa LrkavdéTnta £d&dpouc Vd=56.33 < Rd=180.90 kN/m, EAsgyxoc¢ Lxovomoleital (EC7 E£.2.2, EE.06.1)
4.9.5. EAleyxog actoxiag Adyw avatponfg (pe oeilopd) (EC7 §9.7.4)
AVOTPON) ®WC mpog¢ To pnpooTtd k&tw onueilio (xo0=0,yo=0) (x=0.975,y=2.400 m)
doptio (P.v) vyl - y2 Fx Fy X0 yo Mo+ Mo-
[kN/m] [kN/m] [m] [m] [kNm/m] [kNm/m]
Evepynt itk ©6non voldv Pax1.00 0.00- 0.60 0.00 0.00 0.975 2.100 0.00 0.00
EvepyntLlky &6non yaLdv Pax1.00 0.60- 2.40 14.37 2.70 0.975 0.900 12.94 2.63
B&pog tolyxou W x1.00 2.96 34.88 0.750 0.963 2.85 26.16
B&pog tolyxou W x1.00 0.00 -1.50 0.750 0.963 1.12 0.00%*
Bé&poc enmixwoncg Wsx1.00 1.41 16.54 1.237 1.050 1.48 20.46
Bé&poc enixwong Wsx1.00 0.00 -0.71 1.237 1.050 0.88 0.00%*
SUvola= 51.91 19.27 49.25

(*oL poméc apvnNT LKAV KATAKOPUEWY @OPTiwv Adyw

SUvoAo pomdv avatpomnng
SUvoAo pomdv euctdBe Log

= 19.27 kNm/m
= 49.25 kNm/m
EAeyxoc og avatpond Med=19.27 < Mrd=49.25 kNm/m,

ceLopoU mpootTiBeviat

EAeyxocg

Lxavomole ol

Exkevipdtnta ec=(1.500/2)-(49.25-19.27)/51.91=0.172m,

4.9.6. EAleyxog actoxiag Adyw odiocOnong

(pe oeLopd)

(EC7 §9.7.3,

doptio (P.v) vyl - y2 Fx+ Fx- Fy

[kN/m] [kN/m] [kN/m]

Evepynt kg o6non voldv Pax1.00 0.00- 0.60 0.00 0.00 0.00
Evepynt ik o6non voldv Pax1.00 0.60- 2.40 14.37 0.00 2.70
Dabnt Lk OOnon yoLdv Ppx1.00 1.00- 2.40 0.00 47.73 0.00
Bé&poc tolixou W x1.00 2.96 0.00 33.38
Bé&pocg enmixwoncg Wsx1.00 1.41 0.00 15.83
SUvoAa= 18.74 47.73 51.91

ec<=1.500/3=0.500m

§6.5.3,

OTLCg poméCc AVATPEONINC)

EC8-5 §5.4.1.1)

—>
Fs =c.B+W.tan(op)
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To LB ed&pouc

SUVEKTLKOTNTA

SUvoAo duvduewnv oAloBnong
SUvoAo duvduewnv aviiotoaong
EAeyxoc og oAloBnon Hd=18.74 < Rd=71.94 kN/m,

Rd=Nd -tang/yM
Rd=A -cu/yM

51.91xtan (25.00°)/1.00=

1000x1.500x0.005/1.00=
(duvépuelc aviliotaong Adyw oUveKRTLKRKOTNTIAG €3&pOUC mapaAe{movIial)
18.74 kN/m
71.94 kN/m

(47.73/1.00+24.21)

EAeyxog

24.21 kN/m
7.50 kN/m

Lkovonoleltol

(EC7 §6.5.3. 10)

(EC2 EN1992-1-1:2004)

(EC2 §9.6, §6.1)
(§3, §4.4.1.1)
(EC2 §9.6.2)

4.10. EAeyxog¢ endpkelag dLacTtdoewVv KOopuoU toixou
4.10.1. $6ption 1.35x(pévipa Suopevh)+1l.00x (pévipa evpevh)+1l.50x (xi1vntd dvopevy)
AuvApeLlg (o010 kKévipo PB&pouc dLATORNG) oOtov kopud 1toU TOlXOU
y h Fx Fy M
[m] [m] [kN/m] [kN/m] [kNm/m]
0.25 0.450 0.00 2.81 0.00
0.50 0.450 0.00 5.63 0.00
0.75 0.450 0.12 8.46 -0.01
1.00 0.450 0.82 11.43 0.07
1.25 0.450 2.15 14.53 0.37
1.50 0.450 4.12 17.79 1.04
1.75 0.450 6.72 21.17 2.24
2.10 0.450 11.42 26.16 5.14
4.10.2. EAeyxoG KopuoU toixou oe K&pyn
Srupddepa-X&dAupag: C25/30-B500C, Emix&Auyn omAlopoU: Cnom=50 mm
Katoakbpupog omhionudg eAdytotoc:0.26 (fctm/fyk)d, 0.0013d, 0.0020Ac, péyiLotoc:0.04Ac
% Med Ned d Kd x/d ec/es Ks As min As
[m] [kN/m] [kN] [mm] [cm?/m] [cm?/m]
0.25 0.00 -2.81 395 57.13 0.00 0.1/20.0 2.30 0.00 ( 4.50)
0.50 0.00 -5.63 395 40.39 0.01 0.1/20.0 2.30 0.00 ( 4.50)
0.75 -0.01 -8.46 395 32.86 0.01 0.2/20.0 2.31 0.00 ( 4.50)
1.00 0.07 -11.43 395 27.86 0.01 0.2/20.0 2.31 0.00 ( 4.50)
1.25 0.37 -14.53 395 23.45 0.01 0.2/20.0 2.31 0.00 ( 4.50)
1.50 1.04 -17.79 395 19.60 0.01 0.3/20.0 2.31 0.00 ( 4.50)
1.75 2.24 -21.17 395 16.34 0.02 0.3/20.0 2.31 0.00 ( 4.50)
2.10 5.14 -26.16 395 12.76 0.02 0.4/20.0 2.32 0.00 ( 4.50)
4.10.3. dbption 1.00x(pévipa Suopevh)+1l.00x (pévipa evpevh)+0.30x(xitvnta)+1.00x (oeLopdeg)

AUVAPE LC

(oto xévipo RB&poug dLATOUNAC)

otov kopud TOoU TOly)OU

(pe oeLopd)

vy h Fx Fy M
[m] [m] [kN/m] [kN/m] [kNm/m]
0.25 0.450 0.24 2.81 0.03
0.50 0.450 0.48 5.63 0.12
0.75 0.450 0.82 8.46 0.27
1.00 0.450 1.68 11.43 0.59
1.25 0.450 3.07 14.53 1.28
1.50 0.450 5.03 17.79 2.55
1.75 0.450 7.55 21.17 4.60
2.10 0.450 11.99 26.16 9.17
BETONexpress

software byRUNET (c)

46



NAATEA EAEYGEPIAZ

4.10.4. EAeyxog¢ KoppoU toixou oe kapyn (pe oeiLopd) (EC2 §9.6, §6.1)
SrUpOS epa-X&AuBag: C25/30-B500C, Emix&Auyn omAilopoy: Cnom=50 mm (83, §4.4.1.1)
Katoakbpupog omhiopdg eAdyxtotoc:0.26 (fctm/fyk)d, 0.0013d, 0.0020Ac, péytotocg:0.04Ac (EC2 §9.6.2)

% Med Ned d Kd x/d ec/es Ks As min As
[m] [kN/m] [kN] [mm] [cm?/m] [cm?/m]
0.25 0.03 -2.81 395 55.42 0.00 0.1/20.0 2.30 0.00 ( 4.50)
0.50 0.12 -5.63 395 38.08 0.01 0.1/20.0 2.30 0.00 ( 4.50)
0.75 0.27 -8.46 395 30.23 0.01 0.2/20.0 2.31 0.00 ( 4.50)
1.00 0.59 -11.43 395 24.81 0.01 0.2/20.0 2.31 0.00 ( 4.50)
1.25 1.28 -14.53 395 20.39 0.01 0.3/20.0 2.31 0.00 ( 4.50)
1.50 2.55 -17.79 395 16.73 0.02 0.3/20.0 2.31 0.00 ( 4.50)
1.75 4.60 -21.17 395 13.80 0.02 0.4/20.0 2.31 0.00 ( 4.50)
2.10 9.17 -26.16 395 10.70 0.03 0.5/20.0 2.32 0.20 ( 5.34)

4.10.5. OnmAiopoi KoppolU toixou

OnAtopoi miocw (Xxépa) mapeitdg tToixou 10/14.5 ( 5.41lcm?/m)
OnAiopdc diavophe & 8/40.0 ( 1.26cm?/m)

OmAiLopdg epnpdg (eredd.) mapeLdg toixou @10/17.0 ( 4.62cm?/m)
OnAiopdgc dLavophe & 8/40.0 ( 1.26cm?/m)

4.10.6. AyxkUpwon omAiopoU KoppoU toixou (EC2 §8.4)
Baolkd PAKOG ayKUPWONG (EC2 EE.8.3)
1b, rqd=(g/4) (osd/fbd) =(10/4)x (16/1.61)=25mm
0sd=435.00x20/541=16MPa fbd=2.25x0.70xfctd=1.61 MPa (EC2 §8.4.2)
AnattoUpuevo uRkog ayxrUpwong 1lbd=0.70x25=17mm, Cnom:50mm>3x10:30nmu43@) (EC2 §8.4.4, T.8.2)

EA&X LOTO PAKOC oykUpwong lb,min=max (0.301lbrqgd, 10g,100mm)=100mm
Anopoaitnto &ykitotpo 100mm oto kK&Tw &Kpo Twv PARdWV OTALOuoU

4.10.7. EAeyXoGg KOpuoU oce didtunonq (EC2 EN1992-1-1:2004, §6.2.2)

Srupddepa-X&Aupag: C25/30-B500C, Emix&Auyn omAlopoU: Cnom=50 mm (§3, §4.4.1.1)
H xatoavopun tou ¢@optiliou dBnonc elval ypoapplxh, dpa n peTafoAn Tng dLATUNT LKAC
dUvauncg eivol napafoArikn. H petafoAn Tng dLATOUNG TOU KOPUOU e€lval YVPAHHPLKLN.
Apa n duopevécotepn Béon via éAxeyxo didtunoncg eival oto k&tw PéPOC TOU KOPUOU.

Ved=6.12 kN/m, Ved (+ogloptkd6c)=6.98 kN/m, Ned=-20.53 kN/m

Avioxn tépvouoa xwpic omAiopd di&iunong Vrdc (EC2 §6.2.2)
Vrde=[Crdc 'k - (100pl -fck) %¥+k1 -ocp] ‘bw -d (EC2 E£.6.2.a)
Vrdc>= (vmin+kl -ocp) ‘bw-d (EC2 EE.6.2.D)

Crdc=0.18/yc=0.18/1.50=0.120, fck=25MPa ,bw=1000mm, d=395mm

k=1++(200/d)<=2, k=1.71, k1=0.15

pl=Asl/ (bw-'d)=541/(1000x395)=0.0014

ocp=Ned/Ac=1000x20.53/450000=0.05N/mm?

vmin=0.0350 -k " -yfck = 0.39N/mm?, (EC2 E£.6.3N)
Vrd, c(min)=0.001x(0.3940.15x0.05)%x1000x395=157.01kN/m
Vrdc=0.001x[0.120x1.71x(0.14x25)%%4+0.15%0.05]x1000x395=126.03, Vrdc=157.01kN/m

Ved=6.98 kN/m <= Vrdc=157.01 kN/m, di&tunon OK

Vrdmax=ocw ‘bw -z vl -fcd/ (cot®+tanb), Ved/max (Vrdmax)=0.01, 6=45.0° cotf=1.00 tanb=1.00
acw=1.00 z=0.9d, fck=25.0<=60Mpa v1=0.6[1-fck/250]=0.6[1-25/250]1=0.540, fcd=14.17Mpa
Vrdmax=0.001x1.00x1000x0.9x395x0.540x14.17/2.00=1360.1 kN

Ved=12.0 kN < 1360.1 kN =Vrdmax, O £Aeyxog emaAnbevetal
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4.11. EAeyxog endpkreLag dLactdoewv nedidou KalL omAiLopol
4.11.1. EAeyxo¢ tpApatog¢ pnmpootd x=0.975 m to x=0.450 m
SUVOAO KATAKOPUQWY dUVAUREWV = 73.07 kN/m
SUVOAO pomdv w¢ mpog pécov PBloswg = -1.82 kNm/m
gl= 0.044 N/mm?, g2= 0.047 N/mm?, w= 0.525 m
nieon and (dito R&pog g3= 0.010 N/mm?
M= 4.82 kNm/m, V= 18.67 kN/m
V og ambéotoon h=250mm and nmoapeltd = 9.60 kN/m
Med= 4.82k Nm/m, Ved= 9.60 kN/m
4.11.2. EAeyxog¢ tpfpatog miow x=-0.525 m to x=0.000 m

SUVOAO KATAKOPUE®V JdUVAUEWV

SUVOAO pomdv w¢ mpog uécov BAcewg
gl= 0.050 N/mm?, g2= 0.054 N/mm?,
nieon and enixwon xol
M= -0.08 kNm/m, V= 0.59 kN/m
V oe
Med= 0.08 kN/m

-0.08k Nm/m, Ved=

4.11.3. EAeyxog¢ tpApatog niocw x=-0.

andéotoon h=250mm ond nopeld =

= 73.07 kN/m
= -1.82 kNm/m

w= 0.525 m

{dLto R&poc g3= 0.053 N/mm?

0.08 kN/m

525 m to x=0.000 m

SUVOAO KATAKOPUE®V JdUVAUEWV
SUVvoAo pomdv wg mpog Héocov Baoewc
gl= 0.036 N/mm?, g2= 0.034 N/mm?,

nieon and enixwon xol

{dito RB&poc g3=

= 55.07 kN/m
= 1.00 kNm/m
0.525 m
0.039 N/mm?

w=

M= -0.60 kNm/m, V= 2.11 kN/m

V og ambéotoon h=250mm ond nmoapetd = 1.24 kN/m

Med= -0.60k Nm/m, Ved= 1.24 kN/m

4.11.4. EAeyxog tpfpatog¢ pmpootd x=0.975 m to x=0.450 m (pe oceiLopd)

SUVOAO KATUKOPUQWY dUVAUNEWV = 51.91 kN/m

SUVvoAo pomdv wg mpog pécov Bloswg = 8.27 kNm/m

gl= 0.057 N/mm?, g2= 0.041 N/mm?, w= 0.525 m

nieon andé (dto R&pog g3= 0.008 N/mm?

M= 7.62 kNm/m, V= 21.49 kN/m

V oeg ambéotaon h=250mm and nopetd& = 12.29 kN/m

Med= 7.62k Nm/m, Ved= 12.29 kN/m

4.11.5. EAeyxog tpfpatog¢ micw x=-0.525 m to x=0.000 m (pe oceiopd)

SUVOAO KATAKOPUQWVY dUVAREWV

SUVoAO pomdv w¢ Ipog péocov Baoewc
gl= 0.028 N/mm?, g2= 0.013 N/mm?,
nieon oand eniyxwon xol
M= -1.31 kNm/m, V= 9.83 kN/m

V oe andéotaon h=250mm omnd nopeld =

Med= -1.31k Nm/m, Ved= 6.19 kN/m

4.11.6.

= 51.91 kN/m
= 8.27 kNm/m

w= 0.525 m

{dto R&poc g3= 0.039 N/mm?

6.19 kN/m

EAeyxog¢ medidou évavtt x&pyng

C25/30-B500C,
Kd=

SKUPOS epa-X&AUBAGC :
Med= 7.62kNm/m, d=244mm,
Med= -1.55kNm/m, d=244mm,

Entxk&Avuyn onALlopoyU:
€c2/es1=-0.7/20.0 ks=2
€c2/es1=-0.3/20.0 ks=2

8.84 x/d=0.03
Kd=19.58 x/d=0.01
EAG&xLot0og onmAtopdg As>=0.26bd - -fctm/fyk

Cnom=50 mm

EA&xLOot0oG omAilopdc @12/34.0 ( 3.32cm?/m)

4.11.7. OnAiocpoi medidou toixoUu
OnAitopdg nedidovu KRKAT® a1
OnAitopdg nedidovu &vw a1

Aevtepelnv €yYKAPOLOG OmALopédge Gl

(EC2 EN1992-1-1:2004)

e

—

f W

o T e,

(EC2 EN1992-1-1:2004, §6.1)
(§3, §4.4.1.1)
.32, As= 0.73cm?/m
.31, As= 0.15cm?/m
(EC2 §9.3.1)

(As= 3.30cm?/m)
2/34.0 ( 3.32cm?/m)
2/34.0 ( 3.32cm?/m)
2/40.0 ( 2.82cm?/m)
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4.11.8. EAeyxog nedidou oce diatpnon-3dLatpnon (EC2 EN1992-1-1:2004, §6.2.2)

SrUpOS epa-X&AuBag: C25/30-B500C, Emix&Auyn omAilopoy: Cnom=50 mm ($3,
Avtoxn diL&tpnong xwplic omhioud did&tunong Vrdc (EC2 §6.4.4)
vrde=[Crdc -k - (100pl -fck) ¥ . (2d/a)] ‘bw-d (EC2 EE.6.50)
Vrdc>=[vmin -2d/a] ‘bw-d, d=dm=244mm, a=244mm
Crdc=0.18/yc=0.18/1.50=0.120, fck=25MPa ,bw=1000mm, d=244mm
k=1++(200/d)<=2, k=1.91

pl=Asl/ (bw-d)=332/(1000x244)=0.0014

vmin=0.0350 k"0 \fck = 0.46N/mm?, (EC2 EE£.6.3N)
Vrd,c(min)=0.001x(0.46x2x244/244)x1000x244=224.48kN/m
Vrde=0.001x[0.120x1.91x(0.14x25) %¥x2x244/2441x1000x244=169.82, Vrdc=224.48kN/m
Ved=12.29 kN/m <= Vrdc=224.48 kN/m, di&tunon xot dit&tpnon OK

Vrdmax=ocw ‘bw -z vl -fcd/ (cot®+tanb), Ved/max (Vrdmax)=0.03, 6=45.0° cotf=1.00 tanb=1.00
acw=1.00 z=0.9d, fck=25.0<=60Mpa v1=0.6[1-fck/250]=0.6[1-25/250]1=0.540, fcd=14.17Mpa
Vrdmax=0.001x1.00x1000x0.9%x244x0.540x14.17/2.00=840.2 kN

Ved=21.5 kN < 840.2 kN =Vrdmax, o0 £AeyxoCg emaAnbevetal

4.12. MNpopétpnon UVALKOV

SrUpOdepa ovd pétpo PNKOUC Tolxou 1.395 m3/m

OnAitopdg avé pétpo UAKOUG tolyou 38.101 kg/m

SUVOALK& oOkupddepa tolyou 6.630x 1.395= 9.249 m?

SUVOALKOG omALlopdc tolyou 6.630x 38.101= 252.610 kg
BETONexpress

software byRUNET (c)
49



NAATEA EAEYGEPIAZ

5. TOIXOXZ T4 (AYTIKH NAATEIA)

Toixog avtiotpLi{ng wnAiopévou orUpodépatog
(EC2 EN1992-1-1:2004, ECO EN1990:2002, EC7 EN1997-1-1:2004, EC8 EN1998-5:2004, +NA-ELOT:2010)

C25/30 - B500C
Zeiopodg a=0.160g

0.260
T ] T
o
S 9k=25.00°
B ck=0.005N/mm?
9k=25.00° Bk=12.50°
- . ck=0.005N/mm? y=21.00 kN/m?
2 2 5k=0.00°
. = y=21.00 kN'm*
o
2 2
- L0470 0470,
} 1.200
9k=25.00°
ck=0.005N/mm?
quk=0.15N/mm?
5.1. Ztoixeia toixouv-Napdpetpotl-Kavoviopoi
ALaotdoeLg
OALkO Uyog tolxou h= 1.900 m
MAkog Tolxou L= 4.660 m
IA&tog tolXxOU OTINV KOPUQY Bl= 0.260 m
IA&t0oGc kKOopuoU tolyxou otnv B&on B2= 0.260 m
OALkO mA&Tog PBdonc tolixou B= 1.200 m
IA&toc PB&ong tolyxou unpootd 0.470 m
IA&toc P&ong tolyxou miow 0.470 m
Yyogc koppoU tolxou ho= 1.600 m
Yyoc R&ong tolixou 0.300 m
Yyog RB&ong tolixou pmpoot& 0.300 m
Yyog RB&ong tolixou miocw 0.300 m
Tovia epnpdc mope &g pe KATAkOP 0.000° (0:1)
Tovia nicw noapeldc pe KATaAkOPUO 0.000° (0:1)
Bapog toixou
E1d1kd B&pog UALkOU Ttolxou vyg=25.000 kN/m?
EpBaddév diLatounc tolxou A= 0.776 m?
IdL0 B&poc toixou avd pétpo W= 0.776x25.000= 19.40 kN/m
Kévipo B&poug tolyxou x=0.130 m, y=1.241 m (x0=0.600 m, yo=0.659 m)
YALk& toiyxou
Avwedoun : Trupbddepo-X&AuPoac: C25/30-B500C (EC2 §3)
: Emitk&Auyn omAtopoU: Cnom=50 mm (EC2 §4.4.1)

OeuéALlo : IxUupbddsua-X&AuBag: C25/30-B500C
: Emixk&Auyn omAtopoU: Cnom=50 mm
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Bapog emixwong

IdL0 B&poc enixwong avd pétpo Ws=10.86 kN/m

Kévipo B&pouc eniyxwong x=-0.235

.2. Emipépoug OUVTEAECTEG YLa SPACELG RAL

m, y=1.050 m

edapLKEC

Ldiétnteg

OplLakfy katdotaon Icocoponiac (EQU),

Apdon MoV Lun AUOuEVAC
Mév Lun Euvolkp
MetafAnty Auopevig
MetoaBAnTh EuvoLlkD

Edaplkéc Tovia dLatuntlkAg av
1dLétnteg Tuvoxn c
ALQTUNT LKA OVTIOXH cu
OALIIT LKA avioxn dqu
Bé&poc

(

yGdst:
yGstb:
yQdst:
vyQstb:

oxng¢ Yo

ycu:
yqu:
YW

vR,v(R2)=1.40, yR,h(R2)=1.10, yR,e(R2)=1.40

.3. Idi.é6tnteg eddpoug OepeAriwong

OALIT LKA aviox) ed&opoug otn RB&on

Tovia tpLRRg e€d&pouc otn PBdon
SUVTEAEOTAC OUVEKTLRKOTNINC OTN

.4. ZeiopLroil ouvteAdeotég

5.

Avnyupévn ogloplky emttdyuvon €95

Kataxdp./opl{. OglOpLlK emltdxuvon

Suvt. Beperlwong

Suvt. omoudaldiniag kiilplou
MelwT LKOG OUVTIEAECTNG OUUIEPLPO
OptLtldbvTLog OCeloplkOC OUVTIEAEDT
Katakdpupog OelOpLlKOC OUVIEAECT

©=25.00°,

AopLkoU TUmou

EQU )

.10
.90
.50
.00

o B O

.25
.25
.40
.40
.00

= R =R

qu=0.15 N/mm?

(STR) ,

TewtexVvikoU TUOOU
(STR/GEO)
Al1+M1
1.
1.

(

1

[ =

35
00

.50
0.

00

.00
.00
.00
.00
.00

)

(SRS

e e e

(EC7 IILv.
(GEO)
(SeLondg)

.00
.00
.00
.00

.00
.00
.00
.00
.00

ouvieAeotNg 1PLPRAC tan(p)=0.466
B&on ¢=0.005 N/mm?

depouc ag=axg, a=0.16

avg/og=0.90

S=1.00

vI=0.80
péc r=1.50
fc kh=0.80%0.16x1.00/1.500=0.
fc kv=0.50%0.085=0.043

ZelopLkég duvapeilg (extdg duvapenv Adyw OOnong yoaLdv)

OpLlévtia dUvaun oelopou Adyw
Katakdpupn dUvaun o€ Lopou Adyw

1dlou R&poucg
1dlou Bépouc

OpLlévtia dUvaun oeLopoU eniyxwong

Katakdpuen dUvaun o€ LopoU enliyxwong

Fwx=
Fwy=
Fwsx=

Fwsy=

5. Ymoloylopdg evepyntLKAG @Onong yaitdv katd (Coulomb)

5.5.1. TpApa toixou and ¥=0.000 m éwg ¥=0.500 m, Hs=0.500 m

19.
19.
10.
10.

Avew Inuefio A x= 0.000 m y= 0.0
K&tw Inpeio B x= 0.000 m y= 0.5

Idi.étnteg edagpoug

TUnog ed&poug AUMNOC OUVEKT LKA

00 m
00 m

ELd1xkd B&pog EnpoU eddpouc y = 0.
ELdL1kd P&pog xopeopévou eddpoucg ys= 0.
ELd1xkd B&pog vepoU yw=10.
Tovia €onTeplKAC TPLPAC TOoU £d&pOUCQ o= 0.

SUVTEAECTHG OUVEKT LKOTNTAG €3&QOUC

Tovia emiedvelagc £d&Qoug ue oplL
Tovia nicw nmapeld&g TOolXOU pE KO
Tovia tplPAg petall TolxOoU KOL

(6VT Lo B= 0.
takbpupo H6= 0.
eddpouc 5= 0.

00 kN/m?
00 kN/m?
00 kN/m?
00°

c=0.000 N/mm?

00°
00°
00°

40x0

86x0

085

.085=
40x0.
86x0.

043=
085=

.043=

o O o

A.1-A.4,

(EC8 EN1998-5:2004,

.65
.83
.92
.47

kN /m
kN/m
kN/m
kN/m

(EC8 §3.2.1,
(EC8-5 MLvaxrog

(EC8-5 EE.
(EC8-5 EE.

aa

S7.
(EC8-5 §7.
(EC8 §3.2.
(EC8 §3.2.
T.

Jg

~N NN W W

EC8-5 §3.1)

N P Pw D wNDND
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QOnon ovppwva pe Oswpia Coulomb

EQU Al+M1 K= cos?(¢-6)
Tovia enitnédou oAlobno =45°+¢0/2= 45.00 45.00° AT i i 2
i nene e ® 0520 cos(6+8)| 1+ || SN +0)sin
RUVTEAECTAC evepyntLKAC &®Onong Ka = 1.000 1.000 cos(6+0)cos(6-B)
QOnon yoaldv ra® Uloc g(y)=gA+y -y - -Ka
Mévipeg dpdoeLg
EQU Al+M1
QOnon (nieon) otnv xopuen (y=yA) gA= 0.00 0.00 kN/m?
QOnon (nieon) otnv PBdon (y=yA+ 0.50m) gB= 0.00 0.00 kN/m?
Q6non (dUvoun) vyoildv Pa= *2(gA+gB)H Pa= 0.00 0.00 kN/m
Tovia ®6nong yoLov a = 0.00 0.00 °
QOnon yoaldv xatd x KaTeUbBuUvVOon Pax= 0.00 0.00 kN/m
QOnon vyoaldv kKot& y KATeUOUVODN Pay= 0.00 0.00 kN/m
Pomnrl @®Onong voldv wg mpog onueio (x=0,y=0) M = 0.00 0.00 kNm/m
Snueio epapupoync &®6nong yvairdv x= 0.000 m, y= 0.333 m
ZUvoAa SUVAHE®V KAl POMOV
AuvApeLlc Kol poméc o010 KATw onupeio B (x=0.000 m, y=0.500 m)
Mévipeg dpdoeLg
EQU Al+M1
SUVOALKNA optlbdvtia @Bnon yaldv Fsx= 0.00 0.00 kN/m
SUVOA LKL kataxkbdpuen ®6non yaitdv Fsy= 0.00 0.00 kN/m
YUVOALKEA pomf ®Ononc vyoaLdv Ms = 0.00 0.00 kNm/m

LeLlopLKEG duvapeLg

OpLldvtiog oeloplkdOC OUVTEAEOTAC
Katakdpupog oeloplkdg ouviedeotng kv=0.50x0.085=0.043
Edagpoc ndve and tov udpopdpo opllovia
tan (w)=kh/ (1-kv)=0.085/(1-0.043)=0.089, »w=5.08°
Method Mononobe-Okabe (EC8-5 MHapd&ptnua E.4)
yia @Onon voldv roatd& Tn dLdpKe Lo o€ LopoU
SUVTEAEOTNG €VEPYNTLKAC ®Onong, Ke* (STR)= 1.000
NpboBetn nieon ed&poug AdOYyw O€LOPoOU

el

AGvoun €d&eouc Adyw oelouLkoU optiou (MoOvipeg dpdoelg

5.5.2.

kh=0.80x0.16x1.00/1.500=0.085

(EC8 EN1998-5:2004, §7.3.2, Noap&ptnua E)
(EC8-5 E£.7.1, T.7.1)
(EC8-5 E£.7.2)

(EC8-5 TNoapdptnua E.5)

cos?(p-w-8)

E” - . 2
S —00-
c0sw c0s 8 °°S(6+9+‘°’E+ %)

K

¢ STR xatdotoong ¢déptiong &= (Ke*/Ke-1)=(1.000/1.000-1)=0.000

) Fx=1.000x 0.00= 0.00 kN/m

TpApa toixou amd ¥=0.500 m éwg ¥=1.900 m, Hs=1.400 m

Avew Inuefo A x= 0.000 m y= 0.500 m
K&tw Enpelo B x= 0.000 m y= 1.900 m

Idiétnteg edapoug
TUnog ed&pouc ApyLAOGC pe &upo

E1d1xd Bdpoc EnpoU e£d&poug y =21.00 kN/m?3
ELdL1kd P&pog xopeopévou eddpoucg ys=23.00 kN/m?
ELdLtkd B&pog vepoU yw=10.00 kN/m?3
Tovia €onTeplKAC TPLPAC TOoU £d&pOUCQ ©=25.00°
SUuvteAeotNg ouvekTLkOTNTIAG €d&POUC c=0.005 N/mm?
Tovia emiedvelag ed&poug pe oplldvT Lo B= 0.00°
Tovia niow mapeldc tolxou pe xataxkbpupo 6= 0.00°
Tovia tTplBAg petall Tolixou koL e£d&pouc 5=12.50°

QOnon ovppwva pe Oswpia Coulomb

EQU Al+M1
Tovia emimédou oAloOnong p=45°+¢/2= 55.00 57.50°
ZUVTEAEOTAG €VvepYyNT LKAG @Bnong Ka 0.447 0.367
QBnon vyaldv xo® Ulog g(y)=gA+y -y -Ka

aa

Jg

cos?(p-8)

KA=

sin(¢@+d)sin

2
cos*@ COS(G+6)E+ cos(e+6)cos(9-8)]
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Mév ipeg SpaceLg

EQU Al+M1
QBnon (mieon) ornv xopuen (y=yA) gA= 0.00 0.00 kN/m?
QOnon (nieon) otnv B&on (y=yA+ 1.40m) gB= 13.14 10.79 kN/m?
QOnon (dUvoaun) vyoldv Pa= *s(gA+gB)H Pa= 9.20 7.55 kN/m
Tovia &Onong yoLdv o = 10.00 12.50 °
QOnon vyaldv ko1& x KATeUOUVODN Pax= 9.06 7.37 kN/m
QOnon vyaldv ko1& y KATeUOUVODN Pay= 1.60 1.63 kN/m

Ponn @6nong yvoaldv g mpog onueto (x=0,y=0) M =-12.98 -10.56 kNm/m
Inueio gpapupoyng @Bnong valrdv x= 0.000 m, y= 1.433 m

ZUvoAa SUVAHE®V KAL POMQV

AuvAue L g Kol pomég o010 KATw onupeio B (x=0.000 m, y=1.900 m)

Mév ipeg dpdoetLg

EQU Al+M1
SUVOALKN oplldviLia @Bnon yalLdv Fsx= 9.06 7.37 kN/m
SUVOA LKL koataxbdpuen &®6non voaldv Fsy= 1.60 1.63 kN/m

SUVOALKN pomf &6nong vyoLdv Ms = 4.23 3.44 kNm/m

LeLOpLKEG dUVAPELQ (EC8 EN1998-5:2004, §7.3.2, Hop&ptnua E)
OpLldébvtiog oeloptlkdg ouvtedeotnge kh=0.80x0.16x1.00/1.500=0.085 (EC8-5 Ef.7.1, T.7.1)
Katakdpupog oceloptlkdC ouviedeotng kv=0.50x0.085=0.043 (EC8-5 EE.7.2)
Edagoc névw and tov udpopdpo opllovia (EC8-5 Hapdptnua E.5)

tan(w)=kh/(1-kv)=0.085/(1-0.043)=0.089, «©=5.08°

Method Mononobe-Okabe (EC8-5 Hapdptnua E.4)

via 66non yaldv xatd Tn SLAPKE LA Of LOPoU Ke= cos?(¢-w-6)

SUVTEAECTAC €veEPYNTLKAC &®Onong, Ke* (STR)= 0.433 cosw cos % cos(5+8+w) 1+ \ [SIN(@*B)sin(e-w-B) 2
. . . . . cos(6+w+d)cos(6-B)

pboBetn nieon €d&pouc AdOYyw OglouoU

eni{ tng STR xat&otaong ¢dptiong £=(Ke*/Ke-1)=(0.433/0.367-1)=0.180

AUvoun ed&eouc Adyw oeLopLkoU optiou (Mbvipeg dpdoelLc ) Fx=1.180x 7.37= 8.70 kN/m

5.6. Ymoloylopdég madntiKAG @Onong yaitdv katd (Rankine)

5.6.1. Tpfpa toixou amdé ¥=0.650 m éwg ¥=1.900 m, Hs=1.250 m
Avw Inpuefo A x= 0.730 m y= 0.650 m
K&tw Enpelo B x= 0.730 m y= 1.900 m

Idiétnteg edapoug

TUnog ed&poug : ApyLAog pe A&uuo

E1d1xd Bdpoc EnpoU e£d&poug y =21.00 kN/m?3
ELd1kd PB&pog xopeopévou eddpoucg ys=23.00 kN/m?3
ELdtkd B&pog vepoU yw=10.00 kN/m?3
Tovia gowTeplkAC TELPRAHC TOoU £d&OOUCQ ©=25.00°
ZUuvTeAeoTtNg ouvekTLkOTNTAG €d&POUC c=0.005 N/mm?
Tovia emiedvelag ed&poug pe oplldvT Lo B= 0.00°
QOnon oe KATAkKOPUQEO emLO&VE LA 6= 0.00°

Tovia TpLlPAC petafld tolyou xalL ed&pouc &= 0.00°

QOnon ovppwva pe Oswpia Coulomb
EQU Al+M1 K. = cos2(¢p+8)
P cos?e cos(e-é)E_ M}z

Tovia emimédou oAloOnong p=45°-¢/2= 35.00 32.50°
SuvieAeotng nabntlkAg ®Ononc Kp = 2.040 2.4064
QBnon vyaldv xo® Ulog g(y)=gA+y -y -Kp

cos(6-0) cos(6-B)
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5.

Mév ipeg SpaceLg

Q6non (mieon) ornv Kopuen

QOnon (nieon) otnv Baon

QOnon (dUvoaun) vyoldv Pa= *s(gA+gB)H

Tovia ®Onong yvaldv

Q6non voldv xatd x KateUOuvon

Q6non voaldv xatd y rateUbuvon

(y=yA)
(y=yA+ 1.25m)

Ponfy ®6nong yaldv og mpoc¢ onuetlo
Inueio egpapupoyng @Bnong valrdv x= 0.730 m, y= 1.483 m

ZUvoAa SUVAHE®V KAL POMQV

AuvAue L g Kol pomég oto kKAtw onueio B

Mév ipeg dpdoetLg

SUVOALKN oplldédvTLla @Bnon yaLdv

SUVOALKN pomf &6nong vyoLdv

LeLOpLKEG dUVAPELQ

tan(w)=kh/ (1-kv)=0.085/(1-0.043)=0.089,

Fsx=-33.47
SUVOA LKL koataxbdpuen &®@Onon voairdv Fsy= 0.00

-40.42 kN/m
0.00 kN/m

Ms =-13.96 -16.86 kNm/m

SuvteAeotnNg nmadntLkAC ®Onong Kp* (STR)= 2.319
E=(Kp*/Kp)=(2.319/2.464)=0.941

©=5.08"°

EQU Al+M1
ZUVOALKN oplldédviLla @Bnon yaldv Fsx= -31.50 -38.04

EQU Al+M1
gA= 0.00 0.00 kN/m?
gB=-53.55 -64.68 kN/m?
Pp= 33.47 40.42 kN/m
a = 0.00 0.00 °
Ppx=-33.47 -40.42 kN/m
Ppy= 0.00 0.00 kN/m
(x=0,y=0) M = 49.64 59.94 kNm/m
(x=0.730 m, y=1.900 m)
EQU Al+M1

(EC8 EN1998-5:2004, §7.3.2, Hoapdpinua E)

7. Eleyxol eguctabeiag toixou (EQU)

5.7.1. Auvapeig (evépyeLag KAl AVTIIiOoTAONG) AOKOUpEVEG otov toixo (EQU)

doptlo vl - y2 Fx Fy X vy

[kN/m] [kN/m] [m] [m]
EvepyntLkh ©6non yaLdv Pa 0.00- 0.50 0.00 0.00 0.000 0.333
EvepyntLkh ©6non yaLdv Pa 0.50- 1.90 9.06 1.60 0.000 1.433
HDodnt Lk O6non yoaldv Pp 0.65- 1.90 -33.47 0.00 0.730 1.483
B&pocg tolxou W 0.00 19.40 0.130 1.241
B&poc enixwong Ws 0.00 10.86 -0.235 1.050

5.7.2. EAeyxog ¢@pépouvcag

Lravétntag eddpoug (EQU)

(EC7 EN1997-1-1:2004,

§6.5.2)

EAeyxog mepintwong pe 0.90x((dio0 Papog+pdvipa)+0.00x(xLvntd KOPUPHG)
doptio (P.v) yl - y2 Fx Fy X0 yo M
[kN/m] [kN/m] [m] [m] [kNm/m]

Evepynt kg o6non voldv Paxl1.10 0.00- 0.50 0.00 0.00 0.730 1.567 0.00

Evepynt LKy @Onon yvoLrdv Pax1.10 0.50- 1.90 9.97 1.76 0.730 0.467 3.37 X0

B&pog tolyxou W x0.90 0.00 17.46 0.600 0.659 -10.48

B&pog enixwoncg Wsx0.90 0.00 9.77 0.965 0.850 -9.43
SUvoAa= 28.99 -16.54

ZUVOAO KATAKOPUPLV SUVAUEWDV = 28.99 kN/m

SUVOAO POMOV WG MHPOC PIPooTd onueio = -16.54 kNm/m

SUVoAO pomdv wg Ipog péocov Baoewc = 0.85 kNm/m

Exkevipdtnta ec=0.85/28.99=0.029m,

T&oe g e€d&pouc gl=0.028 N/mm?
Evepyd BenéAio L'=1.200-2x0.029=
dépovoa travotnta €ddpoug RA=L' -quk/yM=1.141x(1000x0.15)/1.40= 122.25 kN/m
dépovoa LrkavdéInta £d&poug Vd=28.99 < Rd=122.25 kN/m,

g2=0.021 N/mm?

1.141 m

ec<=1.200/6=0.200m

EAeyxocg

Lkavomote{tal

o | [ [ e

(EC7 Hap&ptinua D)

(EC7 E£.2.2,

E£.6.1)
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EAeyxog mepintwoong pe 1.10x(idi0 Papog+pdvipa)+1.50x(xivntd KOpUPHG)

doptio (P.v) yl - y2 Fx Fy X0 yo M
[kN/m] [kN/m] [m] [m] [kNm/m]
Evepynt itk ©6non voldv Pax1.10 0.00- 0.50 0.00 0.00 0.730 1.567 0.00
EvepyntLkh &6non yaLdv Pax1.10 0.50- 1.90 9.97 1.76 0.730 0.467 3.37
B&pog tolyxou W x1.10 0.00 21.34 0.600 0.659 -12.80
B&poc enixwong Wsx1.10 0.00 11.95 0.965 0.850 -11.53
SUvola= 35.05 -20.96
SUVOAO KATUKOPUQWVY dUVAUREWV = 35.05 kN/m
SUVOAO pOmOV WG MIPOC UIpootd onueio = -20.96 kNm/m

SUVvoAo pomdv wg mpog péocov Baoewc = 0.07 kNm/m q1 q2
Exkevipdtnta ec=0.07/35.05=0.002m, ec<=1.200/6=0.200m

T&oe g edd&poug gl=0.029 N/mm? g2=0.029 N/mm?

Evepyd BenéAio L'=1.200-2x0.002= 1.196 m (EC7 Hoapdptnua D)
dépovoa LrkavéTnta €d&pouc RA=L' -quk/yM=1.196x(1000x0.15)/1.40= 128.14 kN/m
dépovoa LrkavdétInta £d&pouc Vd=35.05 < Rd=128.14 kN/m, EAgyxoc¢ Lxovomoleltal (EC7 E£.2.2, EE.06.1)
5.7.3. EAeyxog actoxiag Adyw avatponfig (EQU) (EC7 EN1997-1-1:2004, §9.7.4)
AVOTPON) ®WC mpog¢ 1o pmpooTtd k&tw onueilio (xo=0,yo=0) (x=0.730,y=1.900 m)
!
doptio (P.v) yl - y2 Fx Fy pe) yo Mo+ Mo- Fx kﬂﬁ
[kN/m] [kN/m] [m] [m] [kNm/m] [kNm/m] Fy
Evepynt itk ©6non voldv Pax1.10 0.00- 0.50 0.00 0.00 0.730 1.567 0.00 0.00
EvepyntLlky &6non yaLdv Pax1.10 0.50- 1.90 9.97 1.76 0.730 0.467 4.65 1.29
B&pog tolyxou W x0.90 0.00 17.46 0.600 0.659 0.00 10.48 Xo
Bé&poc enixwoncg Wsx0.90 0.00 9.77 0.965 0.850 0.00 9.43
SUvola= 28.99 4.65 21.20
ZUVOAO pomdv avaTPOmNGg = 4.65 kNm/m
SUvoAo pomdv evuctdbBeLog = 21.20 kNm/m

EAeyxog oeg avoatponh Med=4.65 < Mrd=21.20 kNm/m, FEAeyxog¢ trkavomolLelTol
Exkevipdtnta ec=(1.200/2)-(21.20-4.65)/28.99=0.029m, ec<=1.200/3=0.400m

5.7.4. EAeyxog aoctoxiagc Adyw oAicOnong (EQU) (EC7 EN1997-1-1:2004, §9.7.3, §6.5.3)
doptio (P.v) vyl - y2 Fx+ Fx- Fy
[kN/m] [kN/m] [kN/m]
EvepyntLkh ©6non yaLdv Pax1.10 0.00- 0.50 0.00 0.00 0.00
EvepyntLkh ©6non yaLdv Pax1.10 0.50- 1.90 9.97 0.00 1.76
HoabntLky OOnon yoLdv Ppx0.90 0.65- 1.90 0.00 30.12 0.00
B&pocg tolxou W x0.90 0.00 0.00 17.46
B&poc enixwong Wsx0.90 , 0.00 0.00 9.77 Fo ~c.B+W.tan(p)
SUvoAa= 9.97 30.12 28.99
TpLBAH £d&poug RdA=Nd-tane/yM = 28.99xtan(25.00°)/1.25= 10.81 kN/m
YUVEKT LKOTNTA Rd=A-cu/yM = 1000x1.200x0.005/1.25= 4.80 kN/m
(duvaueilc aviiotaong Adyw ouveRTLROTNTNG €3&POUC mapaAe (movIial) (EC7 §6.5.3. 10)
SUvoAo duvduenv oAloBnong = 9.97 kN/m
SUvoio duvdueswv aviiotoong (30.12/1.00+10.81) = 40.93 kN/m

EAeyxoc o oAloBnon HA=9.97 < Rd=40.93 kN/m, Eleyxog¢ LkoavomoLelTol
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5.

8. EAleyxoL gvotébeiLag toixou (STR/GEO Al+M1)

(EC7 EN1997-1-1:2004, §6.5.2)

5.8.1. Auvépeig (evépyeLag KalL avtiotaong) oaorkovpeveg otov toixo (STR/GEO Al+M1)
doptio vl y2 Fx Fy X vy
[kN/m] [kN/m] [m] [m]
Evepyntixy 06non voldv Pa 0.00- 0.50 0.00 0.00 0.000 0.333
EvepyntLkh ©6non yaLdv Pa 0.50- 1.90 7.37 1.63 0.000 1.433
HDodnt Lk O6non yoaldv Pp 0.65- 1.90 -40.42 0.00 0.730 1.483
B&poc tolxou W 0.00 19.40 0.130 1.241
Bé&poc enixwong Ws 0.00 10.86 -0.235 1.050
5.8.2. EAeyxog¢ ¢épouocag Lravdétntag eddpoug (STR/GEO Al+M1)
EAeyxog¢ mepimtwong pe 1.00x(idito Papog+pdvipa)+0.00x(kivnTtd KOPUPRQG)
doptio (P.v) yl - y2 Fx Fy X0 yo M
[kN/m] [kN/m] [m] [m] [kNm/m]
Evepynt ik o6non voldv Pax1.35 0.00- 0.50 0.00 0.00 0.730 1.567 0.00
Evepyntixy o6non voldv Paxl1.35 0.50- 1.90 9.95 2.20 0.730 0.467 3.04
B&pog tolxou W x1.00 0.00 19.40 0.600 0.659 -11.64
B&pog enixwonc Wsx1.00 0.00 10.86 0.965 0.850 -10.48
SUvola= 32.46 -19.08
ZUVOAO KATAKOPUPLV BdUVAUEWDV = 32.46 kN/m

SUVOAO pomdv ®wg MIPOC MIPOooT& onuelo

SUVoAO pomdv w¢ mpog péocov Baoewc

Exkevipdtnta ec=0.40/32.46=0.012m,

T&oe g e€d&pouc gl=0.029 N/mm?
Evepyd BenéAio L'=1.200-2x0.012=

-19.08 kNm/m
0.40 kNm/m

ec<=1.200/6=0.200m
g2=0.025 N/mm?

1.175 m
dépovoa travotnta €ddpoug RdA=L' -quk/yM=1.175x(1000x0.15)/1.40=

dépovoa LrkavdéInta £d&poug Vd=32.46 < Rd=125.89 kN/m,

EAeyxocg

o | [ [ e

(EC7 Hap&ptinua D)

125.89 kN/m

Lkavomote{tal

EAeyxog¢ mepimtwong pe 1.35x(idi1o0 Papog+pdévipa)+l.50x(kivnTtd KOPUPRQG)

(EC7 E£.2.2, E£.6.1)

doptio (P.vy) vyl - y2 Fx Fy X0 yo M
[kN/m] [kN/m] [m] [m] [kNm/m]
Evepyntixy 06non voldv Pax1.35 0.00- 0.50 0.00 0.00 0.730 1.567 0.00
Evepynt ik o6non voldv Paxl1.35 0.50- 1.90 9.95 2.20 0.730 0.467 3.04
B&pog tolxou W x1.35 0.00 26.19 0.600 0.659 -15.71
B&pog enixwonc Wsx1.35 0.00 14.66 0.965 0.850 -14.15
SUvoAia= 43.05 -26.82
SUVOAO KATAKOPUQWY dUVAUREWV = 43.05 kN/m
SUVOAO POMOV WG MHPOC UIPOooT& onueio = =-26.82 kNm/m
SUVoAO pomdv w¢ mpog uéocov Baoewc = -0.99 kNm/m

Exkevipdtnta ec=-0.99/43.05=-0.023m,

T&oe g €d&opouc gl=0.032 N/mm?
Evepyd BepéAilo L'=1.200-2x0.023=

g2=0.040 N/mm?

1.154 m
dépovoa travotnta €ddpoug RdA=L' -quk/yM=1.154x(1000x0.15)/1.40=

dépovoa LrkavoéTnta £d&poug Vd=43.05 < Rd=123.64 kN/m,

ec<=1.200/6=0.200m

EAeyXxog

123.64 kN/m

LrovommolelTal

5.8.3. EAeyxog¢ aoctoxiagc Adyw avatponfi¢c (STR/GEO Al+M1)

(EC7 Hap&ptinua D)

(EC7 E£.2.2, E£.6.1)

(EC7 EN1997-1-1:2004, §9.7.4)

3 p"
Yo Fy
I—b Xo

Avatpon w¢ HPOog TO PIpooTd k&tw onueio (xo0=0,yo=0) (x=0.730,y=1.900 m)
<!

doptio (P.v) vyl - y2 Fx Fy X0 yo Mo+ Mo-

[kN/m] [kN/m] [m] [m] [kNm/m] [kNm/m]
Evepyntixy 06non voldv Pax1.35 0.00- 0.50 0.00 0.00 0.730 1.567 0.00 0.00
Evepyntixy o6non voldv Paxl1.35 0.50- 1.90 9.95 2.20 0.730 0.467 4.64 1.61
B&pog tolxou W x1.00 0.00 19.40 0.600 0.659 0.00 11.64
B&pog enixwoncg Wsx1.00 0.00 10.86 0.965 0.850 0.00 10.48
SUvoAa= 32.46 4.64 23.73
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ZUVOAO pOImOV AVATPONING
SUvoAo pomdv eguctdBeLog

= 4
= 23

.64 kNm/m
.73 kNm/m

EAeyxog oe avotponf) Med=4.64 < Mrd=23.73 kNm/m,

EAeyxog

Lkavonmote{Tal

Exkevipdtnta ec=(1.200/2)-(23.73-4.64)/32.46=0.012m,

5.8.4. EAeyxog¢ aoctoxiag Adyw oAicOnong

ec<=1.200/3=0.400m

(STR/GEO A1+M1)

(EC7 EN1997-1-1:2004,

doptio (P.v) vyl - y2 Fx+ Fx- Fy
[kN/m] [kN/m] [kN/m]
Evepyntixy &6non voldv Pax1.35 0.00- 0.50 0.00 0.00 0.00
EvepyntLkh ©6non yaLdv Pax1.35 0.50- 1.90 9.95 0.00 2.20
HoabntLky OOnon yoLdv Ppx1.00 0.65- 1.90 0.00 40.42 0.00
B&poc tolxou W x1.00 0.00 0.00 19.40
Bé&poc enixwong Wsx1.00 0.00 0.00 10.86
SUvola= 9.95 40.42 32.46
TpLB £d&poug RdA=Nd-tane/yM = 32.46xtan(25.00°)/1.10= 13.76 kN/m
RYUVEKT LKOTNTA Rd=A-cu/yM = 1000x1.200x0.005/1.10= 5.45 kN/m

(duvauetlc aviiotaong Adyw ouvekTLkROTNTAG €d&pouUC moapaAe{movIiol)

%Uvodlo duvduswv oAlobnong = 9.95 kN/m
SUvoAo duvdueswv aviiotoong (40.42/1.40+13.76) = 42.63 kN/m
EAeyxoc o oAloBnon HA=9.95 < Rd=42.63 kN/m, Eleyxog¢ LrkovomolLelTol

5.9. AvtiLoeLlopLlrdg EAeyXOQ

EAeyxol euctdbeLag toixou (pe

5.9.1. Auvéapeig (evépyeLag

ogLopd)

KOl QVT{ioTtaong) AOKOUHEVEG OTOV TOiXO

Fs =c.B+W.tan(o)

§9.7.3, §6.5.3)

(EC7 §6.5.3. 10)

(EC8 EN1998-5:2004)

(EC7 §6.5.2)

doptio vyl - y2 Fx Fy X vy
[kN/m] [kN/m] [(m] (m]
EvepynT LKy @Onon voLrdv Pa 0.00- 0.50 0.00 0.00 0.000 0.250
Evepynt ik o6non voldv Pa 0.50- 1.90 7.37 1.63 0.000 1.200
HoabntLky OOnon yoLdv Pp 0.65- 1.90 -38.04 0.00 0.730 1.483
B&pog tolxou W 0.00 19.40 0.130 1.241
B&pog enixwonc Ws 0.00 10.86 -0.235 1.050
5.9.2. NpbéocBeteg duvapetg AOYyw OeLOPoOU
doptio vyl - y2 Fx Fy X vy
[kN/m] [kN/m] [(m] (m]
Evepyntixy 06non voldv Pa 0.00- 0.50 0.00 0.000 0.250
Evepyntixy o6non voldv Pa 0.50- 1.90 1.33 0.000 1.200
B&pocg tolxou W 1.65 +0.83 0.130 1.241
B&pog enixwoncg Ws 0.92 +0.47-0.235 1.050
5.9.3. EAeyxog ¢@époucag Lkavétntag eddpoug (pe oeilopd)
doptio (P.vy) vyl - y2 Fx Fy X0 yo M
[kN/m] [kN/m] [m] [m] [kNm/m]
EvepynT LKy @Onon voLrdv Pax1.00 0.00- 0.50 0.00 0.00 0.730 1.650 0.00
Evepynt LKy @Onon yvoLdv Pax1.00 0.50- 1.90 8.70 1.63 0.730 0.700 4.90
B&pog tolxou W x1.00 1.65 18.57 0.600 0.659 -10.05
Bé&pocg enmixwoncg Wsx1.00 0.92 10.39 0.965 0.850 -9.24
SUvola= 30.59 -14.39
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SUVOAO KATUKOPUQWY dUVAUREWV = 30.59 kN/m
SUVOAO pOmOV WG MIPOC UIpootd onueio = -14.39 kNm/m
SUVvoAo pomdv wg mpog Héocov Baocewc = 3.96 kNm/m

Exkevipdinta ec=3.96/30.59=0.129m,

T&oe g ed&poug gl=0.042 N/mm?

Evepyd BepéAiilo L'=1.200-2x0.129= 0.941 m
dépovoa LrkavéTnta £d&pouc RdA=L' -quk/yM=0.941x(1000x0.15)/1.00=

g2=0.009 N/mm?

ec<=1.200/6=0.200m

(EC7 Hoapdptnua D)

141.15 kN/m

(EC7 E£.2.2, E£.6.1)

(EC7 §6.5.2)

Pépovoa Lrkavdtnta eddpouc Vd=30.59 < Rd=141.15 kN/m, EAegyxo¢ Llxavomoleltal
5.9.4. EAeyxog ¢@époucag Lxavétntag eddpoug (pe oelopd)
doptilo (P.v) vyl - y2 Fx Fy X0 yo M
[kN/m] [kN/m] [m] [m] [kNm/m]

Evepynt itk ©6non voldv Pax1.00 0.00- 0.50 0.00 0.00 0.730 1.650 0.00

Evepynt Lk 66non yoldv Pax1.00 0.50- 1.90 8.70 1.63 0.730 0.700 4.90

B&pog toliyxou W x1.00 1.65 20.23 0.600 0.659 -11.05

B&poc enixwong Wsx1.00 0.92 11.33 0.965 0.850 -10.15
SUvola= 33.19 -16.30

SUVOAO KATAKOPUQWVY dUVAUREWV = 33.19 kN/m

SUVoAo pomdv wg HPOG unpoot& onuelo = -

SUVvoAo pomdv wg mpog Héocov Baoewc

Exkevipdéinta ec=3.61/33.19=0.109m,

T&oeLg ed&poug gl=0.043 N/mm?

Evepyd BepéAiito L'=1.200-2x0.109= 0.982 m
dépovoa LrkavéTnta £d&pouc RA=L' -quk/yM=0.982x(1000x0.15)/1.00=

16.30 kNm/m
3.61 kNm/m

g2=0.013 N/mm?

ec<=1.200/6=0.200m

(EC7 Hoapdptnua D)

147.30 kN/m

dépovoa LrkavdéTnta £d&pouc Vd=33.19 < Rd=147.30 kN/m, EAgyxoc¢ Lxovomoleital (EC7 E£.2.2, EE.06.1)
5.9.5. EAeyxog actoxiag Adyw avatponfig (pe oeilopd) (EC7 §9.7.4)
AVOTPON) ®WC mpog¢ To pmpooTtd k&tw onuelio (xo=0,yo=0) (x=0.730,y=1.900 m)
doptio (P.v) vyl - y2 Fx Fy X0 yo Mo+ Mo-
[kN/m] [kN/m] [m] [m] [kNm/m] [kNm/m]
Evepynt itk ©6non voldv Pax1.00 0.00- 0.50 0.00 0.00 0.730 1.650 0.00 0.00
EvepyntLlky &6non yaLdv Pax1.00 0.50- 1.90 8.70 1.63 0.730 0.700 6.09 1.19
B&pog tolyxou W x1.00 1.65 19.40 0.600 0.659 1.09 11.64
B&pog tolyxou W x1.00 0.00 -0.83 0.600 0.659 0.50 0.00%
Bé&poc enmixwoncg Wsx1.00 0.92 10.86 0.965 0.850 0.78 10.48
Bé&poc enixwong Wsx1.00 0.00 -0.47 0.965 0.850 0.45 0.00%*
SUvoAa= 30.59 8.91 23.31

(*oL poméc apvnNT LKAV KATAKOPUEWY @OPTiwv Adyw

SUvoAo pomdv avatpomnng
SUvoAo pomdv euctdBe Log

8.91 kNm/m
23.31 kNm/m
EAeyxoc og avatponny Med=8.91 < Mrd=23.31 kNm/m,

ceLouoU

npooctiBevial

EAeyxocg

Lxavomole{tal

Exkevipdtnta ec=(1.200/2)-(23.31-8.91)/30.59=0.129m,

5.9.6. EAeyxog actoxiagc Adyw oAicOnong

(pe oeLopd)

ec<=1.200/3=0.400m

(EC7 §9.7.3,

doptio (P.v) vyl - y2 Fx+ Fx- Fy

[kN/m] [kN/m] [kN/m]

Evepynt kg o6non voldv Pax1.00 0.00- 0.50 0.00 0.00 0.00
Evepynt ik o6non voldv Pax1.00 0.50- 1.90 8.70 0.00 1.63
Dabnt Lk OOnon yoLdv Ppx1.00 0.65- 1.90 0.00 38.04 0.00
Bé&poc tolixou W x1.00 1.65 0.00 18.57
Bé&pocg enmixwoncg Wsx1.00 0.92 0.00 10.39
SUvoAa= 11.27 38.04 30.59

§6.5.3,

OTLCg poméCc AVATPEONINC)

EC8-5 §5.4.1.1)

—>
Fs =c.B+W.tan(op)
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TolBH e£d&pouc Rd=Nd-tane/yM = 30.59xtan(25.00°)/1.00= 14.26 kN/m

SuvexrtTLlkOéTnTe Rd=A-cu/yM = 1000x1.200x0.005/1.00= 6.00 kN/m

(duvépuelc aviliotaong Adyw oUveKRTLKRKOTNTIAG €3&pOUC mapaAe{movIial) (EC7 §6.5.3. 10)
SUvoAo duvduewnv oAloBnong = 11.27 kN/m

SUvoAlo duvduenv aviiotoong (38.04/1.00+14.26) = 52.30 kN/m

EAeyxoc og oAloBnon Hd=11.27 < Rd=52.30 kN/m, Elegyxog LroavomolLel{Tol

5.10. EAeyxog¢ emdpkelag dLacTAOoE®V KOPHOU tOiXOU (EC2 EN1992-1-1:2004)

5.10.1. ®éption 1.35x(pévipa duopevh)+1l.00x (pévipa evpevh)+1.50x (kivnt& dvopevy)

AuvApeLlg (o010 kKévipo PB&pouc dLATORNG) oOtov kopud 1toU TOlXOU

y h Fx Fy M

[m] [m] [kN/m] [kN/m] [kNm/m]

0.25 0.260 0.00 1.63 0.00

0.50 0.260 0.00 3.25 0.00

0.75 0.260 0.31 4.94 0.02

1.00 0.260 1.27 6.78 0.18

1.25 0.260 2.86 8.76 0.63

1.60 0.260 6.14 11.76 2.08
5.10.2. EAeyxog¢ KoppoU Toixou oe K&uyn (EC2 §9.6, §6.1)
SrUpddepa-X&AuRag: C25/30-B500C, Emix&Auyn omAlopoU: Cnom=50 mm (§3, §4.4.1.1)
Kataxdpupog omAiopdg eAdyxtotog:0.26 (fctm/fyk)d, 0.0013d, 0.0020Ac, péyLotog:0.04Ac (EC2 §9.6.2)

vy Med Ned d Kd x/d ec/es Ks As min As

[m] [kN/m] [kN] [mm] [cm?/m] [cm?/m]

0.25 0.00 -1.63 205 58.72 0.00 0.1/20.0 2.30 0.00 ( 2.60)

0.50 0.00 -3.25 205 41.52 0.01 0.1/20.0 2.30 0.00 ( 2.60)

0.75 0.02 -4.94 205 32.87 0.01 0.2/20.0 2.31 0.00 ( 2.60)

1.00 0.18 -6.78 205 24.72 0.01 0.2/20.0 2.31 0.00 ( 2.60)

1.25 0.63 -8.76 205 18.05 0.02 0.3/20.0 2.31 0.00 ( 2.60)

1.60 2.08 -11.76 205 11.92 0.02 0.5/20.0 2.32 0.06 ( 2.77)

5.10.3. ®éption 1.00x(pévipa duopevn)+1l.00x (pévipa evpevh)+0.30x(xivntd)+1.00x (ceLopdg)

AuvAueLlg (o010 kévipo PB&pouc dLATORNG) otov kopud 1touU TOlXOU (pe oeLoud)

y h Fx Fy M
[m] [m] [kN/m] [kN/m] [kNm/m]
0.25 0.260 0.14 1.63 0.02
0.50 0.260 0.28 3.25 0.07
0.75 0.260 0.69 4.94 0.18
1.00 0.260 1.66 6.78 0.53
1.25 0.260 3.19 8.76 1.31
1.60 0.260 6.25 11.76 3.53
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5.10.4. EAeyxog KoppoU toixou oe k&pyn (pe oeLopd) (EC2 §9.6, §6.1)
SrUpOS epa-X&AuBag: C25/30-B500C, Emix&Auyn omAilopoy: Cnom=50 mm (83, §4.4.1.1)
Katoakbpupog omhiopdg eAdyxtotoc:0.26 (fctm/fyk)d, 0.0013d, 0.0020Ac, péytotocg:0.04Ac (EC2 §9.6.2)

% Med Ned d Kd x/d ec/es Ks As min As
[m] [kN/m] [kN] [mm] [cm?/m] [cm?/m]
0.25 0.02 -1.63 205 54.96 0.00 0.1/20.0 2.30 0.00 ( 2.60)
0.50 0.07 -3.25 205 36.65 0.01 0.1/20.0 2.30 0.00 ( 2.60)
0.75 0.18 -4.94 205 27.53 0.01 0.2/20.0 2.31 0.00 ( 2.60)
1.00 0.53 -6.78 205 20.12 0.01 0.3/20.0 2.31 0.00 ( 2.60)
1.25 1.31 -8.76 205 14.62 0.02 0.4/20.0 2.31 0.02 ( 2.77)
1.60 3.53 -11.76 205 9.76 0.03 0.6/20.0 2.32 0.23 ( 2.77)

5.10.5. OnmAiocpoi KoppoU toixou

OnAiopoi miow(xdpa) napeidg Toixou F10/28.0 ( 2.80cm?/m)
OnAiopdg diavophe @& 8/40.0 ( 1.26cm?/m)

OnALopdg epnpdcg (erevd.) mapeldg toixou  &10/30.0 ( 2.62cm?/m)
OnAiopdg diavophe @& 8/40.0 ( 1.26cm?/m)

5.10.6. AyrUpwon omnAiLopoU KoppoU Toixou (EC2 §8.4)
Baolkd pAKog aykUpwong (EC2 EE.8.3)
1b, rqd=(@/4) (osd/fbd) =(10/4)x (36/1.61)=55mm
0sd=435.00x23/280=36MPa fbd=2.25x0.70xfctd=1.61 MPa (EC2 §8.4.2)
AnotToUpevo pnkog¢ aykUpwong lbd=0.70x55=39mm, Cnom=>50mm>3x10=30mm=(3¢) (EC2 §8.4.4, T.8.2)

EA&xLtoto ppxog aykUpwong lb,min=max(0.301lbrqgd, 19, 100mm)=100mm
Anopoitnto &ykitotpo 100mm oto K&Tw &Kpo Twv P&RdWV OmALouoU

5.10.7. EAeyxog KoppoU oe diatpnon (EC2 EN1992-1-1:2004, §6.2.2)

TrUpddepa-X&dAuRag: C25/30-B500C, Emix&Auyn omAlopoU: Cnom=50 mm (§3, §4.4.1.1)
H xoatoavoun tou @optiou dBnonc eival ypoapplxh, dpa n peTafoAn tng dLATUNT LKAC
dUvaunc eivoal napaBoArtkpy. H petoafoAl tng dLATOUAG TOU KOPUOU €l{val YVPOUHHPLKN.
Apa n duopevéotepn Oéon via éleyxo di&dtunonc eival oto k&tw pépPoc TOU KOPUOU.

Ved=4.22 kN/m, Ved (+oegioutxd6c)=4.46 kN/m, Ned=-10.00 kN/m

Avtoxn tépvouoo xwpic omAiopd didtunong Vrdc (EC2 §6.2.2)
Vrde=[Crdc -k - (100p1 -fck) %¥+k1 -ocp] ‘bw -d (EC2 E£.6.2.a)
Vrdc>= (vmin+kl -ocp) ‘bw-d (EC2 EE£.6.2.Db)

Crdc=0.18/yc=0.18/1.50=0.120, fck=25MPa ,bw=1000mm, d=205mm

k=1++(200/d) <=2, k=1.99, k1=0.15

pl=Asl/ (bw-d)=280/(1000x205)=0.0014

ocp=Ned/Ac=1000x10.00/260000=0.04N/mm?

vmin=0.0350 k" yfck = 0.49N/mm?, (EC2 E£.6.3N)
Vrd,c(min)=0.001x(0.4940.15x0.04)x1000x205=101.68kN/m

Vrde=0.001x[0.120x1.99x(0.14x25) ®®+0.15x0.04]x1000x205=75.56, Vrdc=101.68kN/m

Ved=4.46 kN/m <= Vrdc=101.68 kN/m, di&Ttpnon OK

Vrdmax=ocw ‘bw -z vl -fcd/ (cot®+tand), Ved/max (Vrdmax)=0.01, 6=45.0° cotf=1.00 tanb=1.00
acw=1.00 z=0.9d, fck=25.0<=60Mpa v1=0.6[1-fck/250]=0.6[1-25/250]1=0.540, fcd=14.17Mpa
Vrdmax=0.001x1.00x1000x0.9x205x0.540x14.17/2.00=705.9 kN

Ved=6.3 kN < 705.9 kN =Vrdmax, o éAegyXxog enaAnbeleTal
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5.11. EAeyxog¢ endpkreLag dLactdoewv nedidou KalL omAiLopol
5.11.1. EAeyxo¢ tpRpatog¢ pmpootd x=0.730 m to x=0.260 m
SUVOAO KATAKOPUQWY dUVAUREWV = 43.05 kN/m
SUVOAO pomdv w¢ mpog pécov PBloswg = -0.99 kNm/m
gl= 0.032 N/mm?, g2= 0.035 N/mm?, w= 0.470 m
nieon and (dito R&pog g3= 0.010 N/mm?
M= 2.52 kNm/m, V= 10.98 kN/m
V og ambéotoon h=250mm oand nmoapeltd = 4.93 kN/m
Med= 2.52k Nm/m, Ved= 4.93 kN/m
5.11.2. EAeyxog tpRpatog miow x=-0.470 m to x=0.000 m
SUVOAO KATAKOPUE®V JdUVAUEWV = 43.05 kN/m
SUVOAO pomdv w¢ mpog uécov PBdoswg = -0.99 kNm/m
gl= 0.037 N/mm?, g2= 0.040 N/mm?, w= 0.470 m
nieon and eniyxwon rat (dLo B&pog g3= 0.041 N/mm?
M= -0.23 kNm/m, V= 1.23 kN/m
V og oambéotoon h=250mm oand nmoapetd = 0.43 kN/m
Med= -0.23k Nm/m, Ved= 0.43 kN/m
5.11.3. EAeyxog tpfpatog micw x=-0.470 m to x=0.000 m
SUVOAO KATAKOPUE®V JdUVAUEWV = 32.46 kN/m
SUVvoAo pomdv wg mpog pécov Bloswg = 0.40 kNm/m
gl= 0.027 N/mm?, g2= 0.025 N/mm?, w= 0.470 m

nieon and enixwon xol

{dito RB&poc g3=

0.031 N/mm?

M= -0.57 kNm/m, V= 2.33 kN/m

V og ambéotoon h=250mm oand nmoapetd = 1.20 kN/m

Med= -0.57k Nm/m, Ved= 1.20 kN/m

5.11.4. EAdeyxog¢ tpfApatog pmpootd x=0.730 m to x=0.260 m (pe oceiopd)

SUVOAO KATUKOPUQWY dUVAUNEWV = 30.59 kN/m
SUVvoAo pomdv wg mpog pécov Bloswg = 3.61 kNm/m
gl= 0.041 N/mm?, g2= 0.029 N/mm?, w= 0.470 m
nieon andé (dto R&pog g3= 0.008 N/mm?

M= 3.93 kNm/m, V= 12.52 kN/m

V oeg ambéotaon h=250mm and nopetld = 6.47 kN/m

Med= 3.93k Nm/m, Ved= 6.47 kN/m
5.11.5. EAeyxog¢ tpfpatog micw x=-0.470 m to x=0.000 m (pe oeiLopd)
SUVOAO KATAKOPUQWVY dUVAREWV = 30.59 kN/m
SUVoAO pomdv wg Ipog pécov PBloswg = 3.61 kNm/m
gl= 0.022 N/mm?, g2= 0.010 N/mm?, w= 0.470 m

nieon oand eniyxwon xol
M= -1.06 kNm/m, V= 6.89 kN/m

V oe andéotaon h=250mm omnd nopeld =

{dLo R&poc g3= 0.031 N/mm?

3.84 kN/m

Med= -1.06k Nm/m, Ved= 3.84 kN/m

5.11.6. EAleyxog medidou évavti Kapyng

SrUPOS epa—-X&AuBag: C25/30-B500C, Emix&Auyn omAilopov: Cnom=50 mm

(EC2 EN1992-1-1:2004)

e

—

f W

o T e,

(EC2 EN1992-1-1:2004, §6.1)
(§3, §4.4.1.1)
.32, As= 0.37cm?/m
.31, As= 0.10cm?/m
(EC2 §9.3.1)

Med= 3.93kNm/m, d=244mm, Kd=12.31 x/d=0.02 €c2/es1=-0.5/20.0 ks=2
Med= -1.06kNm/m, d=244mm, Kd=23.70 x/d=0.01 £c2/es1=-0.2/20.0 ks=2
EAG&xLtotog onAtopdg As>=0.26bd - -fctm/fyk (As= 3.30cm?/m)

EA&xLOot0oG omAilopdc @12/34.0 ( 3.32cm?/m)

5.11.7. OnAiopoi nedidou toixou

OnAiopdc medidov KATW® @12/34.0 ( 3.32cm?/m)

OnmAiopdédg medidov ave @12/34.0 ( 3.32cm?/m)

AsvutepelwVv eyKApoLog¢ omAtopd¢ F12/40.0 ( 2.82cm?/m)
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5.11.8. EAeyxog nedidou oe diLatpnon-dLatpnon (EC2 EN1992-1-1:2004, §6.2.2)

SrUpOS epa-X&AuBag: C25/30-B500C, Emix&Auyn omAilopoy: Cnom=50 mm ($3,
Avtoxn diL&tpnong xwplic omhioud did&tunong Vrdc (EC2 §6.4.4)
vrde=[Crdc -k - (100pl -fck) ¥ . (2d/a)] ‘bw-d (EC2 EE.6.50)
Vrdc>=[vmin -2d/a] ‘bw-d, d=dm=244mm, a=244mm
Crdc=0.18/yc=0.18/1.50=0.120, fck=25MPa ,bw=1000mm, d=244mm
k=1++(200/d)<=2, k=1.91

pl=Asl/ (bw-d)=332/(1000x244)=0.0014

vmin=0.0350 k"0 \fck = 0.46N/mm?, (EC2 EE£.6.3N)
Vrd,c(min)=0.001x(0.46x2x244/244)x1000x244=224.48kN/m
Vrde=0.001x[0.120x1.91x(0.14x25) %¥x2x244/2441x1000x244=169.82, Vrdc=224.48kN/m
Ved=6.47 kN/m <= Vrdc=224.48 kN/m, di&tunon kot ditd&tpnon OK

Vrdmax=ocw ‘bw -z vl -fcd/ (cot®+tanb), Ved/max (Vrdmax)=0.01, 6=45.0° cotf=1.00 tanb=1.00
acw=1.00 z=0.9d, fck=25.0<=60Mpa v1=0.6[1-fck/250]=0.6[1-25/250]1=0.540, fcd=14.17Mpa
Vrdmax=0.001x1.00x1000x0.9%x244x0.540x14.17/2.00=840.2 kN

Ved=12.5 kN < 840.2 kN =Vrdmax, 0 £AeyxoCg emaAnbevetal

5.12. Ipopétpnon UVALKOV

SrUpOdepa ovd pétpo PNKOUC Tolxou 0.776 m3/m

OnAitopdg avé pétpo UAKOUG tolyou 24.850 kg/m

SUVOALK& oOkupddepa tolyou 4.660x 0.776= 3.616 m?

SUVOALKOG omALlopdc tolyou 4.660x 24.850= 115.800 kg
BETONexpress
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6. TOIXOX T5 (AYTIKH IIAATEIA)

Toixog avtiotpLi{ng wnAiopévou orUpodépatog
(EC2 EN1992-1-1:2004, ECO EN1990:2002, EC7 EN1997-1-1:2004, EC8 EN1998-5:2004, +NA-ELOT:2010)

C25/30 - B500C
Zeiopog a=0.160g

0.180
T T $=0.00" ¢k=20.00° T T
9 ck=0.020N/mm?
E 8k=10.00°
¥=20.00 kNm®
T ok2s00° S 3
ck=0.005N/mm? ©
8k=0.00° c
Lo o] ve21.00kNm? L
S 2 L0210 0210 S
o T 1
=
ok=25.00° T
- ck=0.005N/mm? I8
S Bk=12.50° =
o y=21.00 kN'm* o
} 0.600 |
9k=25.00°
ck=0.005N/mm?
quk=0.15N/mm?
6.1. Ztoilxeia toixov-Napapuetpot-Kavoviopoi
ALaotdoeLg
OALkO Uyog tolxou h= 0.930 m
MAkog Tolxou L= 3.740 m
IA&tog tolXxOU OTINV KOPUQY Bl= 0.180 m
IA&toGc kKopuoU tolyxou otnv B&on B2= 0.180 m
OALkO mA&Tog PBdonc tolixou B= 0.600 m
IA&toc PB&ong tolyxou unpootd 0.210 m
IA&toc P&ong tolyxou miow 0.210 m
Yyogc koppoU tolxou ho= 0.630 m
Yyoc R&ong tolixou 0.300 m
Yyog RB&ong tolixou pmpoot& 0.300 m
Yyog RB&ong tolixou miocw 0.300 m
Tovia epnpdc mope &g pe KATAkOP 0.000° (0:1)
Tovia nicw noapeldc pe KATaAkOPUO 0.000° (0:1)
Bapog toixou
E1d1kd B&pog UALkOU Ttolxou vyg=25.000 kN/m?
EpBaddév diLatounc tolxou A= 0.293 m?
IdL0o B&poc toixou oavd pétpo W= 0.293x25.000= 7.32 kN/m
Kévipo B&poug tolyxou x=0.090 m, y=0.600 m (x0=0.300 m, yo=0.330 m)
YALk& toiyxou
Avwedoun : Trupbddepo-X&AuPoac: C25/30-B500C (EC2 §3)
: Emitk&Auyn omAtopoU: Cnom=50 mm (EC2 §4.4.1)

OeuéALlo : IxUupbddsua-X&AuBag: C25/30-B500C
: Emixk&Auyn omAtopoU: Cnom=50 mm
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Bapog emixwong
IdLo B&pocg enmiyxwong av& pétpo Ws=2.65

Kévipo P&poug eniyxwong x=-0.105 m, y=

kN/m
0.315 m

.2. Emipépoug ouvteAecTéC yia dpdoetg RaL edaPpLKEQ

Ldiétnteg

OplLakfy katdotaon Iccoponiac (EQU), Ao

Apdon MoV Lun AUOuEVAC
Mév Lun Euvolkp
MetafAnty Auopevig
MetoaBAnTh EuvoLlkD

Edaplkéc Tovia dLatunt LKAg avIOXAC
1dLétnteg Tuvoxn c
ALQTUNT LKA OVTIOXH cu
OALIIT LKA avioxn dqu
Bé&poc

YR,v(R2)=1.40, yR,h(R2)=1.10, VvR,e(R2

.3. Idi.é6tnteg eddpoug OepeAriwong

OALIT LKA aviox) ed&opoug otn RB&on
Tovia tpLRRg e€d&pouc otn PBdon
SuvteAeotic ouvexrtLlkdéTnIag otn R&on

.4. ZeiopLroil ouvteAdeotég

6.

Avnyupévn oceloplky emttdyuvon eddpouc
Kataxdp./opl{. OglOpLlK emltdxuvon
Suvt. Beperlwong

Suvt. omoudaldiniag kiilplou

MelwT LKOGC OUVTIEAECTNG OUUNEPLPOPAC
OptLldévTLog OCeloplkrOC OUVIEAEOCTNC
Katakdpupog OelOuLKOC OUVIEAEOTNGC

uLkKOoU TUmoOU
( EQ

yGdst:
yGstb:
yQdst:
vyQstb:

o B O

Ye:

ycu:
yqu:
YW

= R =R

)=1.40

qu=0.15 N/mm?

(STR) ,

U )

.10
.90
.50
.00

.25
.25
.40
.40
.00

TewtexVvikoU TUOOU
(STR/GEO)
Al1+M1
1.
1.

1

[ =

35
00

.50
0.

00

.00
.00
.00
.00
.00

)

(SRS

e e e

(EC7 IILv.
(GEO)
(SeLondg)

.00
.00
.00
.00

.00
.00
.00
.00
.00

©=25.00°, ouvieAeoTAC TPLBAC tan(p)=0.466
c=0.005 N/mm?

ag=axg, o=0.
avg/og=0.90
S=1.00
vyI=0.80
r=1.50

kh=0.80x0.16x1.00/1.500=0.
kv=0.50x0.085=0.043

16

ZelopLkég duvapeilg (extdg duvapenv Adyw OOnong yoaLdv)

OpLldévtia dUvaun ceLopoU Adyw Ldiou
Katakdpuen dUvaun oeLlopoU Adyw Ldiou
OpLlévtia dUvaun oeLopoU eniyxwong
Katakdpuen dUvaun o€ LopoU enliyxwong

B&pouc
Bapouc

Fwx=
Fwy=
Fwsx=

Fwsy=

5. Ymoloylopdg evepyntLKAG @Onong yaitdv katd (Coulomb)

6.5.1. TpApa toixou amdé ¥Y=0.000 m éwg¢ ¥Y=0.630 m, Hs=0.630 m

Avew Inupeio A x= 0.000 m y= 0.000 m
K&tw Inpelo B x= 0.000 m y= 0.630 m

Idi.étnteg edagpoug
TUnog ed&poug ApYyLAOGC

ELd1xkd B&pog EnpoU eddpouc

ELdL1kd P&pog xopeopévou eddpoucg
ELd1xkd B&pog vepoU

Tovia €onTeplKAC TPLPAC TOoU £d&pOUCQ
TUVTEAEOTHC OUVERTLROTNTAC €3&POUC
Tovia emiedvetlag ed&poug pe oplldvTLa

y =20.00
ys=21.00
yw=10.00
©=20.00°
c=0.020
B= 0.00°

Tovia niow mapeldc tolxou pe xataxkbpupo 6= 0.00°

Tovia tTplPAg petall TolxOoU KUL €d&QOU

¢ 5=10.00°

kN/m?3
kN/m?3
kN/m?3

N/mm?

A.1-A.4,

T.

(EC8 EN1998-5:2004, §7.
(EC8-5 §7.
(EC8 §3.2.
(EC8 §3.2.
(EC8 §3.2.1,
(EC8-5 MLvaxrog
085 (EC8-5 EE.
(EC8-5 EE.
.32x0.085= 0.62 kN/m
.32x0.043= 0.31 kN/m
.65x0.085= 0.23 kN/m
.65x0.043= 0.11 kN/m
da
Jg

~N NN W W

EC8-5 §3.1)

N P Pw D wNDND
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QOnon ovppwva pe Oswpia Coulomb

EQU Al+M1 _ cos?(p-8)
Ka

2 sin(@+d)sin(e-B) |
cos ecos(e+6)[1+ cos(e+6)cos(9-8)]

Tovio emimédou oAiodnong p=45°+¢/2= 53.00 55.00°
SUVTEAEOTNG €VEPYNTLKAC Od6nong Ka = 0.522 0.447
QOnon yoaldv ra® Uloc g(y)=gA+y -y - -Ka

Mévipeg dpdoeLg

EQU Al+M1

QOnon (nieon) otnv xopuen (y=yA) gA= 0.00 0.00 kN/m?
QOnon (nieon) otnv Bdon (y=yA+ 0.63m) gB= 6.58 5.63 kN/m?
QOnon (dUvaun) vyoaldv Pa= s (gA+gB)H Pa= 2.07 1.77 kN/m
Tovia ®6nong yoLov o = 8.00 10.00 °

QOnon yoaldv xatd x KaTeUbBuUvVOon Pax= 2.05 1.74 kN/m
QOnon vyoaldv kKot& y KATeUOUVODN Pay= 0.29 0.31 kN/m
Pomfy ®6nong yaldv wg mpo¢ onueio (x=0,y=0) M = -0.86 -0.73 kNm/m

snueio egpappoyng @Onong voalrdv x= 0.000 m, y= 0.420 m

ZUvoAa SUVAHE®V KAl POMOV

AuvApeLlc Kol poméc o010 KATw onupeio B (x=0.000 m, y=0.630 m)

Mévipeg dpdoeLg

EQU Al+M1
SUVOALKNA optldvtia @Bnon yaldv Fsx= 2.05 1.74 kN/m
SUVOALKN kataxkbdpuen ®6non yaldv Fsy= 0.29 0.31 kN/m

YUVOALKEA pomf ®Ononc vyoaLdv Ms = 0.43 0.37 kNm/m

LeLlopLKEG duvapeLg (EC8 EN1998-5:2004, §7.3.2, Hopdptinuoa

OpLlbébvtiog oeLloplkdg ouviedeothg kh=0.80x0.16x1.00/1.500=0.085 (EC8-5 E¢.7.1, T.7.

Katakdpupog oeloplkdg ouviedeotng kv=0.50x0.085=0.043 (EC8-5 EE.7.

Edagpoc ndve and tov udpopdpo opllovia (EC8-5 TNuapdptnua E.

tan (w)=kh/ (1-kv)=0.085/(1-0.043)=0.089, »w=5.08°

Method Mononobe-Okabe (EC8-5 THoap&ptnua E.4)

yia @Onon voldv roatd& Tn dLdpKe Lo o€ LopoU Ke= c0s ?(¢p-w-B)

SUVTEAEOTANC €VEPYNTLKAC ®Onong, Ke* (STR)= 0.521 E amwcos%coa&m+w)1;‘9”@+&gmwﬂ*m 2
cos(B+w+d)cos(6-B)

NpboBetn nieon ed&poug AdOYyw O€LOPoOU
enl tng STR xkatdotaong ¢dptiong £=(Ke*/Ke-1)=(0.521/0.447-1)=0.166

AGvoun €d&eouc Adyw oelouLkoU optiou (MoOvipeg dpdoelg ) Fx=1.166x 1.74= 2.03 kN/m

6.5.2. Tpfpa toixou and ¥=0.630 m éwg ¥=0.930 m, Hs=0.300 m
Avew Inuefo A x= 0.000 m y= 0.630 m
K&tw Enpelo B x= 0.000 m y= 0.930 m

Idiétnteg edapoug
TUnog ed&pouc : ApyLAog pe A&uupo

E1d1xd Bdpoc EnpoU e£d&poug y =21.00 kN/m?3
ELdL1kd P&pog xopeopévou eddpoucg ys=23.00 kN/m?
ELdLtkd B&pog vepoU yw=10.00 kN/m?3
Tovia €onTeplKAC TPLPAC TOoU £d&pOUCQ ©=25.00°
SUuvteAeotNg ouvekTLkOTNTIAG €d&POUC c=0.005 N/mm?
Tovia emiedvelag ed&poug pe oplldvT Lo B= 0.00°

Tovia niow mapeldc tolxou pe xataxkbpupo 6= 0.00°
Tovia tTplBAg petall Tolixou koL e£d&pouc 5=12.50°

aa

Jg

®optia eni tou eddpoug oIV KOPUPH

o N

Opotdpoppo pdvipo optio g= 12.60 kN/m?
Opotduoppo xiLvntd eoptio g= 0.00 kN/m?
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6.

QOnon ovppwva pe Oswpia Coulomb

EQU Al+M1 _ cos?(p-8)
Ka

Tovio emimédou oAiobnong p=45°+¢/2= 55.00 57.50°
SUVTEAEOTNG €vVeEPYNTLKAC ©d6nong Ka = 0.447 0.367
QOnon yoaldv ra® Uloc g(y)=gA+y -y - -Ka

Mévipeg dpdoeLg

EQU Al+M1

QOnon (nieon) otnv xopuen (y=yA) gA= 5.63 4.62 kN/m?
QOnon (nieon) otnv Bdon (y=yA+ 0.30m) gB= 8.45 6.93 kN/m?
Q6non (dUvoun) vyoildv Pa= *2(gA+gB)H Pa= 2.11 1.73 kN/m
Tovia ®6nong yoLov o = 10.00 12.50 °

QOnon yoaldv xatd x KaTeUbBuUvVOon Pax= 2.08 1.69 kN/m
QOnon vyoaldv kKot& y KATeUOUVODN Pay= 0.37 0.37 kN/m
Pomfl ®6nong yaldv wg¢ mpo¢ onueio (x=0,y=0) M = -1.64 -1.34 kNm/m

snueio egpappoyhg @Onong vyoalrdv x= 0.000 m, y= 0.790 m

ZUvoAa SUVAHE®V KAl POMOV

AuvApeLlc Kol poméc o010 KATw onueio B (x=0.000 m, y=0.930 m)

Mévipeg dpdoeLg

EQU Al+M1
SUVOALKN optlbdvtia @Bnon yoaldv Fsx= 4.13 3.43 kN/m
SUVOALKN kataxkbdpuen ®6non yaldv Fsy= 0.66 0.68 kN/m
YUVOALKEA pomf ®Ononc vyoaLdv Ms = 1.34 1.13 kNm/m

LeLlopLKEG duvapeLg (EC8 EN1998-5:2004,

OpLlbébvtiog oeLloplkdg ouviedeothg kh=0.80x0.16x1.00/1.500=0.085
Katakdpupog oeloplkdg ouviedeotng kv=0.50x0.085=0.043

Edagpoc ndve and tov udpopdpo opllovia

tan (w)=kh/ (1-kv)=0.085/(1-0.043)=0.089, »w=5.08°

Method Mononobe-Okabe (EC8-5 MHapd&ptnua E.4)

cos(6+8)cos(6-B

coszecos(e+6)[1+ sin(@+8)sin(¢- )]2

§7.3.2, TNoup&ptnua

(EC8-5 E&.7.1, T.7.
(EC8-5 E£.7.
(EC8-5 TNuapdptnua E.

yia @Onon voldv roatd& Tn dLdpKe Lo o€ LopoU K cos?(p-w-8)

SUVTEAEOTNG €VEPYNTLKAC ®Onong, Ke* (STR)= 0.433
NpboBetn nieon ed&poug AdOYyw O€LOPoOU
enl tng STR xkatdotaong ¢dptiong £=(Ke*/Ke-1)=(0.433/0.367-1)=0.180

AGvoun €d&eouc Adyw oelouLkoU optiou (MoOvipeg dpdoelg ) Fx=1.180x 1.69= 1.

6. Ymoloylopdg maOntilxig ©6Onong yoaitdv katd (Rankine)

6.6.1. TpApa toixou amdé ¥=0.230 m éwg¢ ¥Y=0.930 m, Hs=0.700 m

Avw Inuefo A x= 0.390 m y= 0.230 m
K&tw Inpelo B x= 0.390 m y= 0.930 m

E” - . 2
S —00-
c0sw c0s 8 °°S(6+9+‘°’E+ %)

99 kN/m

Idi.étnteg edagpoug

TUnog ed&poug : ApylLAog pe AQuupo

ELd1xkd B&pog EnpoU eddpouc y =21.00 kN/m?
ELd1xkd P&poc xopeopévou edd&poug ys=23.00 kN/m?3
ELd1xkd B&pog vepoU yw=10.00 kN/m?
Tovia gowteplkAg TPLRAC TOoU €ddpoug ©=25.00°
SUVTeAeO0TANC ouverTLkROTNTOG £€d&PoOUC c=0.005 N/mm?
Tovia emiedvetlac €d&poug pe oplldvTLa B= 0.00°
QOnon oe KATAKOPUQPO e€mLOAVE LA 6= 0.00°

Tovia tTpLBAC petafd tolyxou xalL ed&pouc &= 0.00°

o N
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QOnon ovppwva pe Oswpia Coulomb

EQU Al+M1
Tovio emimédou oAiobnong p=45°-¢/2= 35.00 32.50°
2.040 2.464

JuviteAeotng nobntLkhgc ©Bnong Kp
QOnon vyoaldv ra® Uloc gl(y)=gA+y -y Kp

Mévipeg dpdoeLg

cos?(¢p+0)

p= - sin(@+d)sin(p+) |
cos“6 cos(8-0) [' cos(6-5) cos(G-B)]

K

EQU Al+M1

QOnon (nieon) otnv xopuen (y=yA) gA= 0.00 0.00 kN/m?
QOnon (nieon) otnv Bdon (y=yA+ 0.70m) gqB=-29.99 -36.22 kN/m?
QOnon (dUvaun) vyoaldv Pa= s (gA+gB)H Pp= 10.50 12.68 kN/m
Tovia ®6nong yoLov a = 0.00 0.00 °
QOnon yoaldv xatd x KaTeUbBuUvVOon Ppx=-10.50 -12.68 kN/m
QOnon vyoaldv kKot& y KATeUOUVODN Ppy= 0.00 0.00 kN/m
Ponry @Onong voldv wg mpog onueio (x=0,y=0) M = 7.32 8.84 kNm/m
snueio egpappoyng @Onong voalrdv x= 0.390 m, y= 0.697 m
ZUvoAa SUVAHE®V KAl POMOV
AuvApeLlc Kol poméc o010 KATw onupeio B (x=0.390 m, y=0.930 m)
Mévipeg dpdoeLg

EQU Al+M1
SUVOALKN optlbdvtia @Bnon yaldv Fsx=-10.50 -12.68 kN/m
SUVOA LKL kataxkbdpuen ®6non yaitdv Fsy= 0.00 0.00 kN/m
YUVOALKEA pomf ®Ononc vyoaLdv Ms = -2.45 -2.95 kNm/m
LeLlopLKEG duvapeLg (EC8 EN1998-5:2004, §7.3.2, Noap&ptnua E)
tan (w)=kh/(1-kv)=0.085/(1-0.043)=0.089, ©=5.08°
TuvteAeoTg nmabnt LkAG ®@Bnong Kp* (STR)= 2.319
E=(Kp*/Kp)=(2.319/2.464)=0.941

EQU Al+M1
SUVOALKN optlbdvtia @Bnon yaldv Fsx= =-9.88 -11.93

6.7. EAeyxolL euctdbeLag toixou (EQU)
6.7.1. Auvapeig (evépyelag Kol avtiotaong) ookoUpeveg otov toixo (EQU) N
H
| H
doptio vyl - y2 Fx Fy X vy X m
[kN/m] [kN/m] [(m] (m]
Evepyntixy o6non voldv Pa 0.00- 0.63 2.05 0.29 0.000 0.420 . Wi P
Evepynt ik o6non voldv Pa 0.63- 0.93 2.08 0.37 0.000 0.790 Yo l "
DobntLKh OONOoNn yoLdv Pp 0.23- 0.93 -10.50 0.00 0.390 0.697 =TT,
B&poc tolyxou W 0.00 7.32 0.090 0.600 Po > X,
Y
B&poc enixwong Ws 0.00 2.65 -0.105 0.315 v
6.7.2. EAeyxog ¢épovoag LKavérntag eddpoug (EQU) (EC7 EN1997-1-1:2004, §6.5.2)
EAeyxog mepintwoong pe 0.90x((di10 Papog+pdvipa)+0.00x(xivntd KOPUPNG)
doptio (P.v) vyl - y2 Fx Fy X0 yo M
[kN/m] [kN/m] [m] [m] [kNm/m]
Evepynt Lk 6Onon yoLdv Pax1.10 0.00- 0.63 2.26 0.32 0.390 0.510 1.03
Evepynt Lk 6Onon yoLdv Pax1.10 0.63- 0.93 2.29 0.41 0.390 0.140 0.17 Xo
B&pog tolxou W x0.90 0.00 6.59 0.300 0.330 -1.98
Bé&poc enixwoncg Wsx0.90 0.00 2.38 0.495 0.615 -1.18
TUVvoAa= 9.70 -1.96
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SUVOAO KATUKOPUQWY dUVAUREWV = 9.70 kN/m

SUVoAo pomdv wg TPOC UIPooT& onuelo = -1.96 kNm/m | Bq i

SUVvoAo pomdv wg mpog Héocov Baocewc = 0.95 kNm/m

Exkevipdtnta ec=0.95/9.70=0.098m, ec<=0.600/6=0.100m q /IJ/LLJ//

T&oe g edd&poug gl=0.032 N/mm? g2=0.000 N/mm?

Evepyd BenéAio L'=0.600-2x0.098= 0.404 m (EC7 Hoapdptnua D)
dépovoa LrkavéTnta £d&pouc RdA=L' -quk/yM=0.404x(1000x0.15)/1.40= 43.29 kN/m

dépovoa Lrkavdétnta £d&pouc Vd=9.70 < Rd=43.29 kN/m, EAeyxoc¢ Lxroavomoleltal (EC7 E£.2.2, EE.06.1)

EAeyxog mepintwong pe 1.10x((dio0 Papog+pdvipa)+1.50x(xivntd KOPUPHG)

doptio (P.v) yl - y2 Fx Fy X0 yo M
[kN/m] [kN/m] [m] [m] [kNm/m]
Evepynt itk &©6non voldv Pax1.10 0.00- 0.63 2.26 0.32 0.390 0.510 1.03
Evepynt itk ©6non voldv Pax1.10 0.63- 0.93 2.29 0.41 0.390 0.140 0.17
B&poc tolixou W x1.10 0.00 8.05 0.300 0.330 -2.42
Bé&poc enixwoncg Wsx1.10 0.00 2.92 0.495 0.615 -1.44
SUvoAla= 11.70 -2.66
ZUVOAO KATAKOPUPLV BdUVAUEWDV = 11.70 kN/m
SUVOAO pomdv w¢ HPOC UIPOCT& onuelo = -2.66 kNm/m

SUVvoAo pomdv wg mpog Héocov Baoewc = 0.85 kNm/m a4 q-
Exxkevipdétnta ec=0.85/11.70=0.073m, ec<=0.600/6=0.100m

T&oe g e€dd&poug gl=0.034 N/mm? g2=0.005 N/mm?

Evepyd BeuéAio L'=0.600-2x0.073= 0.455 m (EC7 Hap&ptinua D)
®épovoa travotnta €ddpoug RA=L' -quk/yM=0.455x(1000x0.15)/1.40= 48.75 kN/m

dépovoa Lrkavdétnta £ddpoug Vd=11.70 < Rd=48.75 kN/m, EAegyxoc¢ Lkavomoleltal (EC7 E£.2.2, EE.06.1)
6.7.3. EAeyxog actoxiag Adyw avatpomfig (EQU) (EC7 EN1997-1-1:2004, §9.7.4)

AVOT PO ®WC mPOoC TO umpooTtd k&tw onueio (xo0=0,yo=0) (x=0.390,y=0.930 m)
<!

doptio (P.vy) yl - vy2 Fx Fy pe) yo Mo+ Mo- Fx }Eﬁ
[kKN/m] [kN/m] [m] [m] [kNm/m] [kNm/m] Yo Fy
Evepynt itk ©6non voldv Pax1.10 0.00- 0.63 2.26 0.32 0.390 0.510 1.16 O.lZI
Evepynt itk ©6non voldv Pax1.10 0.63- 0.93 2.29 0.41 0.390 0.140 0.32 0.15
B&poc tolixou W x0.90 0.00 6.59 0.300 0.330 0.00 1.98 Xo
B&pocg enmixwonc Wsx0.90 0.00 2.38 0.495 0.615 0.00 1.18
SUvola= 9.70 1.48 3.43
ZUVOAO pomdv avaTPOmng = 1.48 kNm/m
SUvoAo pomdv evuctdbelog = 3.43 kNm/m
EAeyxog oeg avoatpon Med=1.48 < Mrd=3.43 kNm/m, EAeyxoc¢ txkoavomolLelTol
Exkevipdétnta ec=(0.600/2)-(3.43-1.48)/9.70=0.099m, ec<=0.600/3=0.200m
6.7.4. EAeyxog aotoxiag¢ Adyw oAicbnong (EQU) (EC7 EN1997-1-1:2004, §9.7.3, §6.5.3)
doptio (P.v) vyl - y2 Fx+ Fx- Fy
[kN/m] [kN/m] [kN/m]
Evepyntixy o6non voldv Pax1.10 0.00- 0.63 2.26 0.00 0.32
EvepyntLkh ©6non yaLdv Pax1.10 0.63- 0.93 2.29 0.00 0.41
HDodnt Lk O6non yoaldv Ppx0.90 0.23- 0.93 0.00 9.45 0.00
B&poc tolxou W x0.90 0.00 0.00 6.59
Bé&poc enixwong Wsx0.90 , 0.00 0.00 2.38 Fs —c.B+W.tan()
LUVoAa= 4.55 9.45 9.70
ToLBH ed&pouc Rd=Nd-tane/yM = 9.70xtan(25.00°)/1.25= 3.62 kN/m
RUVEKT LKOTNTA Rd=A-cu/yM = 1000x0.600x0.005/1.25= 2.40 kN/m
(duvdueilc aviiotaong Adyw ouvexrTLrOTNTAG €d&PoUC moapalde (movIiol) (EC7 §6.5.3. 10)
%Uvodlo duvduswv oAlobnong = 4.55 kN/m
SUvoAo duvduewv aviiotoaong (9.45/1.00+3.62) = 13.07 kN/m

EAeyxog og oAiocOnon Hd=4.55 < Rd=13.07 kN/m, EAeyxo¢ Lxavomoleltoal
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(EC7 EN1997-1-1:2004, §6.5.2)

6.8. EAeyxolL svotébeiLag toixou (STR/GEO Al+M1)
6.8.1. Auvépetg (evépyeLag KOl QGVTioTOONG) GOKOUHEVEG otov toixo (STR/GEO Al+M1)
doptio vl y2 Fx Fy X vy
[kN/m] [kN/m] [m] [m]
EvepyntLkh ©6non yaLdv Pa 0.00- 0.63 1.74 0.31 0.000 0.420
EvepyntLkh ©6non yaLdv Pa 0.63- 0.93 1.69 0.37 0.000 0.790
HDodnt Lk O6non yoaldv Pp 0.23- 0.93 ~-12.68 0.00 0.390 0.697
B&poc tolxou W 0.00 7.32 0.090 0.600
B&poc enixwong Ws 0.00 2.65 -0.105 0.315
6.8.2. EAeyxo¢ ¢pépoucag Lrkavétntag £d&dpoug (STR/GEO Al+M1)
EAeyxog¢ mepimtwong pe 1.00x(idito Papog+pdvipa)+0.00x(kivnTtd KOPUPRQG)
doptio (P.v) yl - y2 Fx Fy X0 yo M
[kN/m] [kN/m] [m] [m] [kNm/m]
Evepynt ik o6non voldv Pax1.35 0.00- 0.63 2.35 0.42 0.390 0.510 1.04
Evepyntixy o6non voldv Paxl1.35 0.63- 0.93 2.28 0.50 0.390 0.140 0.14
B&pog tolxou W x1.00 0.00 7.32 0.300 0.330 -2.20
B&pog enixwonc Wsx1.00 0.00 2.65 0.495 0.615 -1.31
SUvola= 10.89 -2.33
ZUVOAO KATAKOPUPLV BdUVAUEWDV = 10.89 kN/m
SUVOAO pomdv wg HPOC UIPOooT& onuelo = -2.33 kNm/m

SUVoAO pomdv w¢ mpog péocov Baoewc

Exkevipdinta

T&oe g e€d&pouc gl=0.034 N/mm?
Evepyd BenéAio L'=0.600-2x0.086= 0.427 m

dépovoa travotnta £€ddpoug RdA=L' -quk/yM=0.427x(1000x0.15)/1.40=

ec=0.94/10.89=0.086m,

0.94 kNm/m
ec<=0.600/6=0.100m
g2=0.002 N/mm?

dépovoa LrkavdéTnta £d&poug Vd=10.89 < Rd=45.75 kN/m,

EAeyxocg

45.75 kN/m
Lkovonoleltal

o | [ [ e

(EC7 Hap&ptinua D)

EAeyxog¢ mepimtwong pe 1.35x(idi1o0 Papog+pdévipa)+l.50x(kivnTtd KOPUPRQG)

(EC7 E£.2.2, E£.6.1)

doptio (P.vy) vyl - y2 Fx Fy X0 yo M
[kN/m] [kN/m] [m] [m] [kNm/m]
Evepynt k) ©6non yaLdv Pax1.35 0.00- 0.63 2.35 0.42 0.390 0.510 1.04
Evepynt ik o6non voldv Paxl1.35 0.63- 0.93 2.28 0.50 0.390 0.140 0.14
B&pog tolxou W x1.35 0.00 9.88 0.300 0.330 -2.97
B&pog enixwonc Wsx1.35 0.00 3.58 0.495 0.615 -1.77
SUvoAia= 14.38 -3.56
SUVOAO KATAKOPUQWY dUVAUREWV = 14.38 kN/m
SUVOAO pomdv w¢ HPOC UIPOooT& onuelo = -3.56 kNm/m
SUVoAO pomdv w¢ mpog uéocov Baoewc = 0.75 kNm/m

Exkevipdinta

T&oelg €d&ooug gl=0.036 N/mm?
Evepyd BepéAito L'=0.600-2x0.052= 0.496 m

dépovoa travotnta £€ddpoug RdA=L' -quk/yM=0.496x(1000x0.15)/1.40=

ec=0.75/14.38=0.052m,

ec<=0.600/6=0.100m
g2=0.011 N/mm?

dépovoca Lkavoétnta edhpouc Vd=14.38 < Rd=53.14 kN/m,

EAeyxog

53.14 kN/m

Lkavonotleltal

o | [ [ e

(EC7 Hap&ptinua D)

6.8.3. EAeyxo¢ actoxioag Adyw avatponic (STR/GEO Al+M1)

(EC7 E£.2.2, E£.6.1)

(EC7 EN1997-1-1:2004, §9.7.4)

3 p"
Yo Fy
I—b Xo

Avatpony w¢ HPOog TO PIpooTd k&tw onueio (xo=0,yo=0) (x=0.390,y=0.930 m)
<!

doptio (P.v) vyl - y2 Fx Fy X0 yo Mo+ Mo-

[kN/m] [kN/m] [m] [m] [kNm/m] [kNm/m]
EvepyntLkh ©6non yaLdv Pax1.35 0.00- 0.63 2.35 0.42 0.390 0.510 1.20 0.16
Evepyntixy o6non voldv Paxl1.35 0.63- 0.93 2.28 0.50 0.390 0.140 0.32 0.19
B&pog tolxou W x1.00 0.00 7.32 0.300 0.330 0.00 2.20
B&pog enixwoncg Wsx1.00 0.00 2.65 0.495 0.615 0.00 1.31
SUvoAa= 10.89 1.52 3.86
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SUVoAO pomdv avatpomng =
SUvoAo pomdv evctdbBelog =

1.52 kNm/m
3.86 kNm/m

(EC7 EN1997-1-1:2004,

Fs =c.B+W.tan(o)

EAeyxog oeg avoatponh Med=1.52 < Mrd=3.86 kNm/m, EAeyxoc¢ trkavomolLelTol
Exkevipdtnta ec=(0.600/2)-(3.86-1.52)/10.89=0.085m, ec<=0.600/3=0.200m
6.8.4. EAeyxog¢ actoxioa¢ Adyw oAiocOnong (STR/GEO Al+M1)
doptio (P.v) vyl - y2 Fx+ Fx- Fy
[kN/m] [kN/m] [kN/m]
Evepyntixy &6non voldv Pax1.35 0.00- 0.63 2.35 0.00 0.42
EvepyntLkh ©6non yaLdv Pax1.35 0.63- 0.93 2.28 0.00 0.50
HoabntLky OOnon yoLdv Ppx1.00 0.23- 0.93 0.00 12.68 0.00
B&poc tolxou W x1.00 0.00 0.00 7.32
B&poc enixwong Wsx1.00 0.00 0.00 2.65
SUvola= 4.63 12.68 10.89
TplBA £d&poug RdA=Nd-tane/yM = 10.89xtan(25.00°)/1.10= 4.62 kN/m
RYUVEKT LKOTNTA Rd=A-cu/yM = 1000x0.600x0.005/1.10= 2.73 kN/m

(duvauetlc aviiotaong Adyw ouvekTLkROTNTAG €d&pouUC moapaAe{movIiol)

%Uvodlo duvduswv oAlobnong = 4.63 kN/m
SUvoAo duvduewv aviiotoong (12.68/1.40+4.62) = 13.68 kN/m
EAeyxog o oAloBnon Hd=4.63 < Rd=13.68 kN/m, Elegyxog LkoavomolLelTol

6.9. AviLoelopLkOG €AeyXOQ

(EC7 §6.5.3.

(EC8

§9.7.3,

§6.5.3)

10)

EN1998-5:2004)

(EC7 §6.5.2)

EAeyxol eguoctdbeLag toixou (pe oeiopd)
6.9.1. Auvapeig (evépyelog KAl Oavtiotaong) QACKOUHEVEG OTOV TOiXO
doptio vyl - y2 Fx Fy X vy
[kN/m] [kN/m] [(m] (m]
EvepynT LKy @Onon voLrdv Pa 0.00- 0.63 1.74 0.31 0.000 0.315
Evepynt ik o6non voldv Pa 0.63- 0.93 1.69 0.37 0.000 0.780
HoabntLky OOnon yoLdv Pp 0.23- 0.93 -11.93 0.00 0.390 0.697
B&pog tolxou W 0.00 7.32 0.090 0.600
B&pog enixwonc Ws 0.00 2.65 -0.105 0.315
6.9.2. Ipécbeteg Bduvapeig Adyw oeLlopoy
doptio vyl - y2 Fx Fy X y
[kN/m] [kN/m] [(m] (m]
Evepynt k) ©6non yaLdv Pa 0.00- 0.63 0.29 0.000 0.315
EvepynT LKy @Onon voLrdv Pa 0.63- 0.93 0.30 0.000 0.780
B&pocg tolxou W 0.62 +0.31 0.090 0.600
B&pog enixwoncg Ws 0.23 +0.11-0.105 0.315
6.9.3. EAeyxog ¢épovoag LKavotntag eddpoug (pe oeioud)
doptio (P.vy) vyl - y2 Fx Fy X0 yo M
[kN/m] [kN/m] [m] [m] [kNm/m]
Evepynt ik o6non voldv Pax1.00 0.00- 0.63 2.03 0.31 0.390 0.615 1.13
Evepynt LKy @Onon yvoLdv Pax1.00 0.63- 0.93 1.99 0.37 0.390 0.150 0.16
B&pog tolxou W x1.00 0.62 7.01 0.300 0.330 -1.90
Bé&pocg enmixwoncg Wsx1.00 0.23 2.54 0.495 0.615 -1.11
SUvola= 10.23 -1.72
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SUVOAO KATUKOPUQWY dUVAUREWV

SUVoAo pomdv wg TPOC UIPooT& onuelo =

SUVvoAo pomdv wg mpog Héocov Baocewc

Exkevipdéinta ec=1.35/10.23=0.132m,

T&oelg edd&poug g=0.041 N/mm?

Evepyd 8epéAiilo L'=0.600-2x0.132= 0.336 m
dépovoa LrkavéTnta £d&pouc RA=L' -quk/yM=0.336x(1000x0.15)/1.00=

10.23 kN/m

-1.72 kNm/m
1.35 kNm/m

Bg=0.504 m

ec>0.600/6=0.100m

50.40 kN/m

By |

/U/U/‘/

(EC7 Hoapdptnua D)

(EC7 E£.2.2, E£.6.1)

(EC7 §6.5.2)

dépovoa Lrkavdétnta eddpouc Vd=10.23 < Rd=50.40 kN/m, EAegyxoc¢ Lkoavomoleltal
6.9.4. EAeyxog ¢épovoag Lkavétntag eddpoug (pe oceioud)
doptio (P.v) yl - y2 Fx Fy X0 yo M
[kN/m] [kN/m] [m] [m] [kNm/m]

Evepynt itk ©6non voldv Pax1.00 0.00- 0.63 2.03 0.31 0.390 0.615 1.13

EvepyntLkh ©6non yaLdv Pax1.00 0.63- 0.93 1.99 0.37 0.390 0.150 0.16

B&pog tolyxou W x1.00 0.62 7.63 0.300 0.330 -2.09

Bé&poc enmixwoncg Wsx1.00 0.23 2.76 0.495 0.615 -1.22
SUvoAla= 11.07 -2.02

SUVOAO KATAKOPUQWVY dUVAUREWV = 11.07 kN/m

SUVvoAo pomdv wg HPOC UIPooT& onuelo = -2.02 kNm/m

SUVvoAo pomdv wg mpog Héocov Baoewc = 1.30 kNm/m

Exkevipdéinta ec=1.30/11.07=0.117m,

T&oe g edd&poug g=0.040 N/mm?

Bg=0.548 m
Evepyd BepéAio L'=0.600-2x0.117= 0.365 m

ec>0.600/6=0.100m

dépovoa LrkavéTnta £d&eoug RdA=L' -quk/yM=0.365x(1000x0.15)/1.00= 54.75 kN/m
Pépovoa Lkavdtnta eddpoug Vd=11.07 < Rd=54.75 kN/m,

EAegyxog

Lkovonoleltoal

(EC7 Hoapdptnua D)

(EC7 E£.2.2, E£.6.1)

6.9.5. EAeyxog actoxiag Adyw avatpomfg (pe ceiopd) (EC7 §9.7.4)
AVOTPON) ®WC mpog¢ To pmpoortd k&tw onueilio (xo0=0,yo=0) (x=0.390,y=0.930 m)
doptio (P.v) vyl - y2 Fx Fy X0 yo Mo+ Mo-
[kN/m] [kN/m] [m] [m] [kNm/m] [kNm/m]
Evepynt itk ©6non voldv Pax1.00 0.00- 0.63 2.03 0.31 0.390 0.615 1.25 0.12
EvepyntLlky &6non yaLdv Pax1.00 0.63- 0.93 1.99 0.37 0.390 0.150 0.30 0.14
B&pog tolyxou W x1.00 0.62 7.32 0.300 0.330 0.20 2.20
B&pog tolyxou W x1.00 0.00 -0.31 0.300 0.330 0.09 0.00%
Bé&poc enmixwoncg Wsx1.00 0.23 2.65 0.495 0.615 0.14 1.31
Bé&poc enixwong Wsx1.00 0.00 -0.11 0.495 0.615 0.05 0.00%*
SUvoAa= 10.23 2.03 3.77

(*oL poméc apvnNT LKAV KATAKOPUEWY @OPTiwv Adyw

SUvoAo pomdv avatpomnng
SUvoAo pomdv euctdBe Log

EAeyxoc¢ og avatponf Med=2.03 < Mrd=3.77 kNm/m,

2.03 kNm/m
3.77 kNm/m

ceLouoU

npootiBevial o

EAeyxog

TLQ pomég aVATPEPONNC)

Lxavomote{tal

Exkevipdtnta ec=(0.600/2)-(3.77-2.03)/10.23=0

6.9.6. EAeyxog aoctoxiag Adyw oAicbnong

.130m,

(pe oeLopd)

ec<=0.600/3=0.200m

(EC7 §9.7.3,

doptio (P.v) vyl - y2 Fx+ Fx- Fy

[kN/m] [kN/m] [kN/m]

Evepynt kg o6non voldv Pax1.00 0.00- 0.63 2.03 0.00 0.31
Evepynt ik o6non voldv Pax1.00 0.63- 0.93 1.99 0.00 0.37
Dabnt Lk OOnon yoLdv Ppx1.00 0.23- 0.93 0.00 11.93 0.00
Bé&poc tolixou W x1.00 0.62 0.00 7.01
Bé&pocg enmixwoncg Wsx1.00 0.23 0.00 2.54
SUvoAa= 4.87 11.93 10.23

§6.5.3,

EC8-5 §5.4.1.1)

—>
Fs =c.B+W.tan(op)
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TolBH e£d&pouc¢ RdA=Nd-tane/yM = 10.23xtan(25.00°)/1.00= 4.77 kN/m

SuvexrtTLlkOéTnTe Rd=A-cu/yM = 1000x0.504x0.005/1.00= 2.52 kN/m

(duvépuelc aviliotaong Adyw oUveKRTLKRKOTNTIAG €3&pOUC mapaAe{movIial) (EC7 §6.5.3. 10)
SUvoAo duvduewnv oAloBnong = 4.87 kN/m

SUvoAo duvduewnv aviiotaong (11.93/1.00+4.77) = 16.70 kN/m

EAeyxoc og oAloBnon Hd=4.87 < Rd=16.70 kN/m, EAeyxog LravomolLe{Tol

6.10. EAeyxoG €mdpKeLAg SLA0TACEOV KOPHOU TOixOU (EC2 EN1992-1-1:2004)

6.10.1. ®6ption 1.35x(pévipa duopevh)+1.00x (pévipa evpevh)+1.50x (kivntd Suopevy)

AuvApeLlg (o010 kKévipo PB&pouc dLATORNG) oOtov kopud 1toU TOlXOU

4 h Fx Fy M
[m] [m] [kN/m] [kN/m] [kNm/m]
0.25 0.180 0.38 1.19 0.02
0.63 0.180 2.35 3.25 0.46
6.10.2. EAeyxog KoppoU toixou oe kA&pyn (EC2 §9.6, §6.1)
SrUPOS epa—-X&AuBag: C25/30-B500C, Emix&Auyn omAilopov: Cnom=50 mm (§3, §4.4.1.1)
Katoakbpupog omhiopdg eAdyxtotoc:0.26 (fctm/fyk)d, 0.0013d, 0.0020Ac, péytotocg:0.04Ac (EC2 §9.6.2)
% Med Ned d Kd x/d ec/es Ks As min As
[m] [kN/m] [kN] [mm] [cm?/m] [cm?/m]
0.25 0.02 -1.19 125 49.94 0.01 0.1/20.0 2.30 0.00 ( 1.80)
63 0.46 -3.25 125 16.47 0.02 0.3/20.0 2.31 0.03 ( 1.80)
6.10.3.

d6ption 1.00x (pédvipa dvuopevh)+1.00x (pédvipa evpevy)+0.30x(kivntd)+1.00x (oeLopdg)

AuvAueLlg (o010 kKévipo PB&pouc dLATORNG) otov kopud 1tou TOlXOU (pe oeLoud)

y h Fx Fy M
[m] [m] [kN/m] [kN/m] [kNm/m]
0.25 0.180 0.42 1.19 0.05
0.63 0.180 2.27 3.25 0.69
6.10.4. EAeyxog KoppoU toixou oe KApYn (pe ocelopd) (EC2 §9.6, §6.1)
SrUpOS epa-X&AuBag: C25/30-B500C, Emix&Auyn omAilopoy: Cnom=50 mm (§3, §4.4.1.1)
Katoakbpupog omhiopdg eAdyxtotoc:0.26 (fctm/fyk)d, 0.0013d, 0.0020Ac, péytotocg:0.04Ac (EC2 §9.6.2)
% Med Ned d Kd x/d ec/es Ks As min As
[m] [kN/m] [kN] [mm] [cm?/m] [cm? /m]
25 0.05 -1.19 125 42.44 0.01 0.1/20.0 2.30 0.00 ( 1.80)
.63 0.69 -3.25 125 13.93 0.02 0.4/20.0 2.31 0.07 ( 1.80)

6.10.5. OnAiopoi KoppoU toiyxou

OmAiopoi miow (Xxdpa) mapetdg toixou 10/40.0 ( 1.96cm?/m)
OnAiopdg diavophe & 8/40.0 ( 1.26cm?/m)

OnALopdg epnpdcg (eAevd.) mapeldg toixou &10/40.0 ( 1.96cm?/m)
OnAiopdg diavophe @& 8/40.0 ( 1.26cm?/m)
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6.10.6. AyrUpwon omALopoU KoppoU toixou (EC2 §8.4)
Baolkd pRxog aykUpwong (EC2 EE.8.3)
lb,rqd:(@/4)(osd/fbd):(10/4)x(16/l.61):24mm
0sd=435.00x7/196=16MPa fbd=2.25x0.70xfctd=1.61 MPa (EC2 §8.4.2)
AnoLToUpevo UNAKOC aykUpwong lbd=0.70x24=17mm, Cnom=50mm>3x10=30mm=(3¢) (EC2 §8.4.4, T.8.2)

EA&xLoto pAxKog aykUpwong lb,min=max(0.301lbrqgd, 19, 100mm)=100mm
Anopoaitnto &ykitoTpo 100mm oTto k&tTw &Kpo Twv P&RJWV OHALOUOU

6.10.7. EAeyxog KoppoU oe didtunonq (EC2 EN1992-1-1:2004, §6.2.2)

SrUpOS epa-X&AuBag: C25/30-B500C, Emix&Auyn omAilopoy: Cnom=50 mm (§3, §4.4.1.1)
H xatavopun tou ¢@optlou dBnong elval ypapplxn, dpa n petafoAn tng dLATunt LKACQ
dUvaunc eivoal napaBoArtkfy. H petafoAl tng dLATOUAC TOU KOPUOU €l{val YVPOUUHPLKA.
Apa n ducuevéoTtepn 0fon yvio £heyxo diLdtunong £ivoal oto K&Tw PWEPOC TOU KOPUOU.

Ved=1.70 kN/m, Ved (+oeioptxkdg)=1.66 kN/m, Ned=-2.58 kN/m

Avtoxn tépvouoca xwpic omAiopd did&tunong Vrdc (EC2 §6.2.2)
Vrde=[Crdc -k - (100pl -fck) %¥+k1 -ocp] ‘bw-d (EC2 E£.6.2.a)
Vrdc>= (vmin+kl -ocp) ‘bw-d (EC2 E£.6.2.Db)

Crdc=0.18/yc=0.18/1.50=0.120, fck=25MPa ,bw=1000mm, d=125mm

k=1+4/(200/d)<=2, k=2.00, k1=0.15

pl=Asl/ (bw-d)=196/(1000x125)=0.0016

ocp=Ned/Ac=1000x2.58/180000=0.01N/mm?

vmin=0.0350 k" . yfck = 0.49N/mm?, (EC2 E£.6.3N)
Vrd,c(min)=0.001x(0.49+0.15x0.01)x1000x125=61.44kN/m
VrdC=O.OOlX[O.lZOXZ.OOX(O.16X25)0%+O.15x0.01]xlOOOX125=47.81, Vrdc=61.44kN/m

Ved=1.70 kN/m <= Vrdc=61.44 kN/m, di&tunon OK

Vrdmax=oacw ‘bw 'z ‘vl -fcd/ (cot8+tan®), Ved/max (Vrdmax)=0.01, 6=45.0° cot6=1.00 tan6=1.00
acw=1.00 z=0.9d, fck=25.0<=60Mpa v1=0.6[1-fck/250]=0.6[1-25/250]1=0.540, fcd=14.17Mpa
Vrdmax=0.001x1.00x1000x0.9x125x0.540x14.17/2.00=430.4 kN

Ved=2.3 kN < 430.4 kN =Vrdmax, o €AegyXxog emnmaAnbevetal

6.11. EAeyxog endpketag dLaotdoewv nedidou rKalL omAiopoli (EC2 EN1992-1-1:2004)

6.11.1. EAeyxo¢ tpfpatog¢ pnmpootd x=0.390 m to x=0.180 m

SUVOAO KATAKOPUQWVY dUVAUREWV = 14.38 kN/m ill III III IlQ3

SUVOAO pomdv w¢ mpog pécov PBloeswg = 0.75 kNm/m v M
gl= 0.036 N/mm?, g2= 0.028 N/mm?, w= 0.210 m
nicon and (dto B&poc g3= 0.010 N/mm? W

M= 0.52 kNm/m, V= 4.64 kN/m q1LJJ/LIJ/LIj/LJq2
d=250mm >210mm=nA&Toug, €éAgyxog o di&tunon dL&tpnon moapaAsimeTal

Med= 0.52k Nm/m, Ved= 0.00 kN/m

6.11.2. EAeyxog¢ tpfpatog¢ pnpootd x=0.390 m to x=0.180 m (pe oeiopd)
10.23 kN/m

SUVOAO pomdv w¢ mpog pécov PBdoswg = 1.30 kNm/m

gl= 0.039 N/mm?, g2= 0.023 N/mm?, w= 0.210 m

nieon and (dto B&poc g3= 0.008 N/mm?

M= 0.61 kNm/m, V= 4.93 kN/m

d=250mm >210mm=nA&toug, €éAgyxog o di&tunon dL&tpnon moapaAeimeTal
Med= 0.61k Nm/m, Ved= 0.00 kN/m

SUVOAO KATAKOPUE®V JdUVAUEWV

6.11.3. EAleyxog medidou évaviL Kapyng (EC2 EN1992-1-1:2004, §6.1)
SrUpOS epa-X&AuBag: C25/30-B500C, Emix&Auyn omAilopoy: Cnom=50 mm (83, §4.4.1.1)
Med= 0.61kNm/m, d=244mm, Kd=31.24 x/d=0.01 e€c2/es1=-0.2/20.0 ks=2.31, As= 0.06cm?/m
EA&YX LOTOC omAlopdg As>=0.26bd -fctm/fyk (As= 3.30cm?/m) (EC2 §9.3.1)

EX&XxLOTOC omAlopdc @12/34.0 ( 3.32cm?/m)
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6.11.4. OnAiopoi medidou toixou

OnmAiLopdg medidovu KAT® @12/34.0
AeutepeloVv e€yKAPoLOG OomALopdéGe F12/40.0

3.32cm?/m)
2.82cm?/m)

6.11.5. EAeyxog¢ medidou oe diatpnon-dLdtpnon

SrUpOdepa—X&AuBag: C25/30-B500C, Emix&Auyn omALopoy:

Kplolun emiedvela xovou di&Ttpenone uvnd veovia B=45°,

Ikovomoleltal o éAeyxocg oplaxng katdotoaong aoctoxlog,

(EC2 EN1992-1-1:2004, §6.2.2)

Cnom=50 mm (§3, §4.4.1.1)
elvat
évavtl dL&tpnong.

6.12. Ipopétpnon UALKRAV

SrUpddepa oavd pétpo pRKOUC Tolxou 0.293 m3/m
OnAtopdc avé pétpo UAKOUG Tolyou 10.401 kg/m
SUVOA LKA okupddepa tolyou 3.740x% 0.293= 1.097 m?3
SUVOALKOG omALlopdbc tolyou 3.740x 10.401= 38.900 kg

7. TOIXOZ T6 (AYTIKH IIAATEIA)

Toixog avtiotpLi{ng wnAiLopévou orUpodEépatog
(EC2 EN1992-1-1:2004, ECO EN1990:2002, EC7 EN1997-1-1:2004,

C25/30 - B500C
Zeiopog a=0.160g

EC8 EN1998-5:2004,

ex1dC emLedveLlac mediAou.

+NA-ELOT:2010)

0.450
e
T T °
o
=
s S
g
. 9k=25.00°
g ck=0.005N/mm?
= 0k=12.50°
y=21.00 kN/m*
o o
o o
< wn
o = o
3
3
4 o
©k=25.00°
ck=0.005N/mm?
o 5k=0.00° 0.525 0.525
S| y=21.00 kNm? {
s
5
IS
1.500 |
k=25.00°
ck=0.005N/mm?
quk=0.15N/mm?
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7.1. Ztoixeia toixouv-Napdapetpotl-Kavoviopoli

ALaotdoeL ¢

OALxkd Uyog tolxou h= 400
MAkocg Tolxou L= 650
IA&t0oCc TOlXOU OTNV KOPUOYH Bl= 450

IA&tT0C KOPuOU tOolyxou otnv R&on B2=
OALkO mA&Tog PBdonc tolixou B=
IA&toc P&ong tolyxou umpoot&

IA&toc P&ong tolyxou miow
Yyoc koppoU tolxou ho=
Yyoc R&ong tolxou

Yyoc R&ong tolixou umpootd

o1
N
ol

2 233 3383 38 8 8 B8

Yyoc R&ong tolixou miocw
Tovia epnpdc mapeldc pe KAToxkdP

O O O O O N O OB OO DN
(6]
N
o

Tovia niow noupeldc pe KATAKOPUO

Bdapog toixou
E1d1kd B&pog UALkoU tOolxou vyg=25.000 kN/m?

EuBaddv dlLatounc tolixou A= 1.395 m?
IdL0 B&poc toixou av& pétpo W= 1.395x25.000= 34.88 kN/m
Kévipo B&poug tolyxou x=0.225 m, y=1.437 m (x0=0.750 m, yo=0.963 m)

YALk& toixou
Avwodoun : Zrupbddepo-X&AuPag: C25/30-B500C (EC2 §3)
: Emixk&Auyn omAtlopoU: Cnom=50 mm (EC2 §4.4.1)
Oeuérilo : Irupbddepa-X&AuBoac: C25/30-B500C
: Emixk&Auyn onmAtopoU: Cnom=50 mm

Bapog emixwong
IdL0 B&poc enixwong avd pétpo Ws=18.74 kN/m
Kévipo P&poucg eniyxwong x=-0.262 m, y=1.250 m

7.2. Emipépoug OUVTEAECTEG yLa dp&oelg KoL e€dapLKEQ LdLOTNTEG (EC7 Huv. A.1-A.4, EC8-5 §3.1)
OplLakn kat&otaon Iccopomiac (EQU), AoutlkoU tUmnou (STR), TewtexvikoU tUmou (GEO)
( EQU ) (STR/GEOQ) (TeLtondag)
( A1+M1 )
Ap&on MOV Lun AUCHEVAC yGdst: 1.10 1.35 1.00
Mov Lun Euvo ki yGstb: 0.90 1.00 1.00
MeTtafAnth AUCupEVAHQ yQdst: 1.50 1.50 1.00
MetafAnty Euvolkp YQstb: 0.00 0.00 0.00
Edaplkéc Tovia dLatunt LKAg AavIOXAQ Yo 1.25 1.00 1.00
1dLdétntec Tuvoxn c yc: 1.25 1.00 1.00
ALQTUNT LKA OVTIOXH cu ycu: 1.40 1.00 1.00
OALIT LKA OoVTOXH qu yau: 1.40 1.00 1.00
Bd&poc yw: 1.00 1.00 1.00

VR, v (R2)=1.40, VR,h(R2)=1.10, yR,e(R2)=1.40

7.3. Ididétnteg eddpoug OepeAdiwong
OALIT LKA aviox) ed&opoug otn PRB&on qu=0.15 N/mm?

Tovia tpLBhg eddpouc otn R&on ©=25.00°, ouvieleoTAg TPLPAC tan(p)=0.466
SuvteAecTAg ouvekTLkétntag otn R&on ¢=0.005 N/mm?

BETONexpress
software byRUNET (c)

75



NAATEA EAEYGEPIAZ

7.4. ZTelopLkoil ouvieleotég (EC8 EN1998-5:2004, §7.3.
Avnvypévn ogloplky enttd&yxuvon e€ddpoug ag=axg, o=0.16 (EC8-5 §7.3.
Katokdp./opll. OglOuLK e€mLTdXUvon avg/og=0.90 (EC8 §3.2.2.
Suvt. Beperiwong S=1.00 (EC8 §3.2.2.
Suvt. omoudaldintag krtiplou vI=0.80 (EC8 §3.2.1, T.4.
Me LT LKOG OUVTEAECTNG OUMNIEP LPOPAC r=1.50 (EC8-5 Hivakoag 7.
OpLldéviiog oOeloulkOC OUVIEAEOTNANC kh=0.80x0.16x1.00/1.500=0.085 (EC8-5 EE.7.
Katakdpupog oelouLlkOC OUVIEAEOTNANC kv=0.50x0.085=0.043 (EC8-5 EE.7.

ZelopLkég duvapeLg (extdg duvapewv Adywn @Onong yaLdv)

OpLlévtia dUvaun ocelopol Adyw Ldiou R&poug Fwx= 34.88x0.085= 2.96 kN/m
Kataxkdpuen dUvaun oelopol Adyw Ldiou R&poug Fwy= 34.88x0.043= 1.50 kN/m
OpLlévtia dUvaun oelopoU eniyxwong Fwsx= 18.74x0.085= 1.59 kN/m
Katakdbpuen dUvaun oeLlopoU eniyxwong Fwsy= 18.74x0.043= 0.81 kN/m

7.5. YmoloylLopdg evepyntLRAC ©Onong yatdv xatd (Coulomb)

7.5.1. TpApa toixou amd ¥Y=0.000 m éwg ¥=0.400 m, Hs=0.400 m
Avew Inuefio A x= 0.000 m y= 0.000 m
K&tw Snpeio B x= 0.000 m y= 0.400 m

da
Idiétnteg edapoug
TUnog ed&poug : AUPOC OUVEKT LKA
E1d1xkd B&pog Enpol ed&poucg vy = 0.00 kN/m?3
ELdL1kd B&pog ropeopévou eddpoug ys= 0.00 kN/m?3
EL1d1xd Bdpoc vepoU yw=10.00 kN/m?3
Tovia gowteplkAc TPLPBAC TOU £d&OOUC = 0.00°
SUVTeAeoTNC ouverTLkROTNTAG €d&POUC c=0.000 N/mm?
Tovia emiedvelac €d&poug jpe oplldvTLa B= 0.00° U

Tovia niow mapeldc tolxou pe xatoakbdpupo 6= 0.00°
Tovia tplRAg netafl toliyxou xalL ed&poucg 5= 0.00°

QOnon ovppwva pe Oswpia Coulomb

EQU Al+M1 K= cos?(¢-6)
Tovia eminédou oAiolOno =45°+¢/2= 45.00 45.00° AT i in(o- 2
: nong e e/ 028 cos(8+5) 1+ SIN@*d)sin
RUVTEAEOTAG evepynTLkAC &®Ononc Ka = 1.000 1.000 cos(B6+0)cos(6-B)
Qénon yoldv xa® Uyoc g(y)=ghA+y 'y Ka

Mévipeg dpdoeLg

EQU Al+M1

QBnon (nieon) otnv xopuen (y=yA) gA= 0.00 0.00 kN/m?
QBnon (nieon) otnv Baon (y=yA+ 0.40m) gB= 0.00 0.00 kN/m?
QBnon (dGvaun) vyoaldv Pa= s (gA+gB)H Pa= 0.00 0.00 kN/m
Tovia ®6nong yoLov a = 0.00 0.00 °

QOnon yoaldv Koatd X KATeUOUVODN Pax= 0.00 0.00 kN/m
Q6non voalov xotd y xotevluvon Pay= 0.00 0.00 kN/m
Pony ®Ononc voldv wc mpog onueio (x=0,y=0) M = 0.00 0.00 kNm/m

Snueio egpappoyng @Ononc voldv x= 0.000 m, y= 0.267 m

ZUvoAa JdUVApE®V KAl pomev

AuUvApeLlC Kol poméc o010 KATw onupelo B (x=0.000 m, y=0.400 m)

Mévipeg dpdoeLg
EQU Al+M1
YUVOALKA opllévTia @8non voaldvy Fsx= 0.00 0.00 kN/m

YUVOALKA Kataxdpuen &6non yaldv Fsy= 0.00 0.00 kN/m
YUVOALKEA pomf ®Ononc voaLdv Ms = 0.00 0.00 kNm/m

N P Ew NN w NN
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ZelopLKkéEG duvapeLg (EC8 EN1998-5:2004, §7.3.2, Hop&ptinua
OpLldéviLiog oetloplkdg ouviedeothc kh=0.80x0.16x1.00/1.500=0.085 (EC8-5 E¢.7.1, T.7.
Kataxkdpupog oceloplkdg ouvieAeotnc kv=0.50x0.085=0.043 (EC8-5 EE&.7.
Edapoc ndvw amnd tov udpopdpo opllovia (EC8-5 Hapdptnua E.

tan(w)=kh/ (1-kv)=0.085/(1-0.043)=0.089, »w=5.08°

Method Mononobe-Okabe (EC8-5 TNopdptnua E.4)

vio G6non yoaldv Kot 1n SLAPKELX OELOPOU Ke= cos?(¢-w-6)

JUVTEAEOTAG €VEPYNTLKANG ©Onong, Ke* (STR)= 1.000 cosw cos 20 cos(3+0+w)| 1+ \[SN(@+B)sin(Q-w-B)
P P ) P . cos(B+w+d)cos(6-B)

NpboBetn nieon e£d&pouc Adyw oglouol

en{ tnc STR xat&otaong ¢odptiong &=(Ke*/Ke-1)=(1.000/1.000-1)=0.000

AUGvoun ed&eouc Adyw ceLloplroU ooptiou (Mbvipeg dpdoelLg ) Fx=1.000x 0.00= 0.00 kN/m

7.5.2. TpApa toixou amd ¥Y=0.400 m éwg ¥=2.400 m, Hs=2.000 m

Avw Inuefio A x= 0.000 m y= 0.400 m
K&tw Inpeio B x= 0.000 m y= 2.400 m

Idi.étnteg edagpoug

TUnog ed&poug : ApylLAog pe AQuupo qa
EL1d1xkd B&pog Enpol ed&pouc y =21.00 kN/m?3

EL1d1xkd P&poc xopeopévou edd&poug ys=23.00 kN/m?3

ELd1xkd B&pog vepoU yw=10.00 kN/m?

Tovia gowteplkAg TPLRAC TOoU eddpouq ©=25.00°

SUVTeAeO0oTNC ouverTLkROTNTOG £€d&POUC c=0.005 N/mm?

Tovia emiedvetlag £d&poug pe oplLlldvTLa B= 0.00°

Tovia niow mapesldc tolxou pe xatakbdbpupo 6= 0.00°

Tovia tTplBAg petall TolxoUu KUL €d&POUC 5=12.50° U

QOnon ovppwva pe Oeswpia Coulomb

EQU Al+M1 K= cos?(¢-0)
Tov i ¢ N =45°+¢/2= 55. 7.50° A i in(o-B) 12
ovia SHL?S5OU o Loen?nc,p 5°+@/ 55.00 57.50 Coszecoﬂ9+5)1+ sin(@+d)sin
NUVTEAECTAG €veEPYNTLKAGC G®Onong Ka = 0.447 0.367 cos(B6+0)cos(6-B)
QOnon vyaldv ra® Uloc g(y)=gA+y -y -Ka

Mévipeg dpdoeLg

EQU Al+M1
QOnon (nieon) otnv xopuen (y=yA) gA= 0.00 0.00 kN/m?
QOnon (nieon) otnv Bdon (y=yA+ 2.00m) gB= 18.77 15.41 kN/m?
QOnon (dUvaun) vyoaldv Pa= s (gA+gB)H Pa= 18.77 15.41 kN/m
Tovia ®8nong yaLdv o = 10.00 12.50 °
QOnon yoldv xatd x KaTeUbBuUvon Pax= 18.48 15.04 kN/m
QBnon yaldv xotd y KAateUOuUvVOon Pay= 3.26 3.34 kN/m

Pomfl ®6nong yaldv wg¢ mpo¢ onueio (x=0,y=0) M =-32.03 -26.06 kNm/m
snueio egpappoyhg @Onong vyoalrdv x= 0.000 m, y= 1.733 m

ZUvoAa SUVAHE®V KAl POMmOV

AuvApeLlc Kol poméc o010 KATw onupeio B (x=0.000 m, y=2.400 m)

Mév ipeg SpdaceLg

EQU Al+M1
SUVOALKA optldévtia Hd6non yaldv Fsx= 18.48 15.04 kN/m
SUVOALKN kataxkbdpuen ®Onon yvaldv Fsy= 3.26 3.34 kN/m

SUVOALKNA pomf &6nong vyoldv Ms = 12.33 10.03 kNm/m

LeLlopLKEG duvapeLg (EC8 EN1998-5:2004, §7.3.2, Hopdptinuoa
OpLlbévtlog oetloplkdg ouviereothg kh=0.80x0.16x1.00/1.500=0.085 (EC8-5 EE.7.1, T.7
Katakdpupog oeloplkdg ouviedeotng kv=0.50x0.085=0.043 (EC8-5 EE.7
Edagoc nmévw and tov udpopdpo opllovia (EC8-5 THoap&ptnua E

tan(w)=kh/(1-kv)=0.085/(1-0.043)=0.089, ®=5.08°

g N e
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7.

Method Mononobe-Okabe (EC8-5 MNop&ptinua E.4)

via ®6non valdy KaT& Tn dLAPKE Lo O LOPOT Ke= c0s2(¢p-w-6)

RUVTEAEOTAC €VEPYNTLKAC &Onong, Ke* (STR)= 0.433 cosw cos 20 cos(5+8+w)| 1+ \ [SIN(@+D)sin(e-w-B) 2
. . . . . cos(6+w+d)cos(6-B)

MpboBetn niecon e€d&pouc AdOYw OglLopoU

eni{ tng STR xkat&otaong ¢dptiong £=(Ke*/Ke-1)=(0.433/0.367-1)=0.180

AGvoun €d&eouc Adyw oelLopLkoU @optiou (MdOvipeg dpdoelc ) Fx=1.180x15.04=17.75 kN/m

6. YnoloylLopdég mabntLKAG @Onong yaitdv xatd (Rankine)

7.6.1. TpApa toixou amd ¥=1.500 m éwg ¥=2.400 m, Hs=0.900 m

Avew Inupeio A x= 0.975 m y= 1.500 m
K&tw Znpelo B x= 0.975 m y= 2.400 m

Idiétnteg edapoug

TUnog ed&pouc : ApyLAog pe A&uupo

E1d1xd Bdpoc EnpoU e£d&ooug y =21.00 kN/m?3
ELdL1kd P&pog xopeopévou eddpoucg ys=23.00 kN/m?
ELdtkd B&pog vepoU yw=10.00 kN/m?3
Tovia gonTeplKAC TPLPAC TOoU £d&POUCQ ©=25.00°
ZUuvTeAeoTtNg ouvekTLkOTNTAG €d&POUC c=0.005 N/mm?
Tovia emiedve tag ed&poug pe oplldvT Lo B= 0.00°
QOnon oe KATAKOPUQEO emLedVeE LA 6= 0.00°

Tovia TpLlPAC petafd tolyxou xalL &d&pouc &= 0.00°

Qénon ovppwva pe Oeswpia Coulomb

EQU Al+M1 K. = cos?(p+6)
Tovia emimédou oAloBnong p=45°-¢/2= 35.00 32.50° p in(@+d)sin(@+p) 2
NUVTEAECTAC maBNT LKAC ©Onong Kp = 2.040 2.464 COSZGCOS(G_6)E_ V(?(I)r;(g-gzlgs((%-g)]
QBnon vyaldv xoab Ulog g(y)=gA+y -y -Kp
Mév ipeg SpaceLg

EQU Al+M1

QBnon (mieon) ornv xopuen (y=yA) gA= 0.00 0.00 kN/m?
QOnon (nieon) otnv B&on (y=yA+ 0.90m) gB=-38.56 -46.57 kN/m?
QOnon (dUvoaun) vyoldv Pa= ¥ (gA+gB)H Pp= 17.35 20.96 kN/m
Tovia &6nong yoLdv o = 0.00 0.00 °
QOnon yaldv ko1& x KATeUOUVODN Ppx=-17.35 -20.96 kN/m
QOnon vyaldv ko1& y KateUOuUvVOn Ppy= 0.00 0.00 kN/m

Pomf) ®6nong yoldv o¢ mpog onuelo (x=0,y=0) M = 36.43 44.02 kNm/m
Inueio egpappoyng @Bnong valtdv x= 0.975 m, y= 2.100 m

ZUvoAa SUVAHE®V KAL POMQV

AuvAue L g Kol pomég o010 KATw onupeio B (x=0.975 m, y=2.400 m)

Mév ipeg dpdaocetLg

EQU Al+M1
SUVOALKY optldévtia H6non yaltdv Fsx=-17.35 -20.96 kN/m
SUVOA LKL koataxbdpuen &®@6non voaldv Fsy= 0.00 0.00 kN/m
ZUVOALKN pomnf &Bnong vyoLdv Ms = -5.21 -6.29 kNm/m

LeLOpLKEG dUVApELQ (EC8 EN1998-5:2004, §7.3.2, Hop&ptnua E)

tan (w)=kh/(1-kv)=0.085/(1-0.043)=0.089, ©=5.08°
SuvteAeotnNg nadntlkAC ®Onong Kp* (STR)= 2.319
§=(Kp*/Kp)=(2.319/2.464)=0.941

EQU Al+M1
ZUVOALKY opLlévtLia G6non yaldv Fsx= -16.33 -19.73
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7.

7. Eleyxol eguctabeiag toixou (EQU)
7.7.1. Auvapeig (evépyeLag KOl AVILOTAONG) OOKOUPEVEG OTov T1oixo (EQU)
doptio vl y2 Fx Fy X vy
[kN/m] [kN/m] [m] [m]
EvepyntLkh ©6non yaLdv Pa 0.00- 0.40 0.00 0.00 0.000 0.267
EvepyntLkh ©6non yaLdv Pa 0.40- 2.40 18.48 3.26 0.000 1.733
HDodnt Lk O6non yoaldv Pp 1.50- 2.40 -17.35 0.00 0.975 2.100
B&poc tolxou W 0.00 34.88 0.225 1.437
B&poc enixwong Ws 0.00 18.74 -0.262 1.250

(EC7 EN1997-1-1:2004, §6.5.2)

7.7.2. Edeyxog ¢@pépoucag Lravétntag eddpoug (EQU)
EAeyxog¢ mepimtwong pe 0.90x(idio Papog+pdévipa)+0.00x(kivnTd KOPUPRQG)
doptio (P.v) yl - y2 Fx Fy X0 yo M
[kN/m] [kN/m] [m] [m] [kNm/m]
Evepynt ik o6non voldv Paxl1.10 0.00- 0.40 0.00 0.00 0.975 2.133 0.00
Evepyntixy o6non voldv Paxl1.10 0.40- 2.40 20.33 3.59 0.975 0.667 10.07
B&pog tolxou W x0.90 0.00 31.39 0.750 0.963 -23.54
B&pog enixwonc Wsx0.90 0.00 16.87 1.237 1.150 -20.86
SUvola= 51.85 -34.33
ZUVOAO KATAKOPUPLV BdUVAUEWDV = 51.85 kN/m
SUVOAO POMOV WG MHPOC uIpootd onueio = -34.33 kNm/m

SUVoAO pomdv w¢ mpog péocov Baoewc

Exkevipdinta ec=4.56/51.85=0.088m,

T&oe g e€d&pouc gl=0.047 N/mm?
Evepyd BenéAito L'=1.500-2x0.088=
dépovoa travotnta €ddpoug RA=L' -quk/yM=1.324x(1000x0.15)/1.40= 141.86 kN/m
dépovoa LrkavdéTnta £d&poug Vd=51.85 < Rd=141.86 kN/m,

4.56 kNm/m

ec<=1.500/6=0.250m
g2=0.022 N/mm?

1.324 m

EAeyxocg

o | [ [ e

(EC7 Hap&ptinua D)

Lkavomote{tal

EAeyxog¢ mepinmtwong pe 1.10x(idio Papog+pdvipa)+l.50x(kivnTtd KOPUPRQG)

(EC7 E£.2.2, E£.6.1)

doptio (P.vy) vyl - y2 Fx Fy X0 yo M
[kN/m] [kN/m] [m] [m] [kNm/m]
Evepynt k) ©6non yaLdv Pax1.10 0.00- 0.40 0.00 0.00 0.975 2.133 0.00
Evepynt ik o6non voldv Paxl1.10 0.40- 2.40 20.33 3.59 0.975 0.667 10.07
B&pog tolxou W x1.10 0.00 38.37 0.750 0.963 -28.78
B&pog enixwonc Wsx1.10 0.00 20.61 1.237 1.150 -25.50
SUvoAia= 62.57 -44.21
SUVOAO KATAKOPUQWY dUVAUREWV = 62.57 kN/m
SUVOAO POMOV WG MHPOC MIPooT& onueio = -44.21 kNm/m
SUVoAO pomdv w¢ mpog uéocov Baoewc = 2.72 kNm/m

Exkevipdinta ec=2.72/62.57=0.043m,

T&oe g €d&opouc gl=0.049 N/mm?
Evepyd BepéAilo L'=1.500-2x0.043=

ec<=1.500/6=0.250m
g2=0.034 N/mm?

1.413 m
dépovoa travotnTa €ddpoug RdA=L' -quk/yM=1.413x(1000x0.15)/1.40=

dépovoa LrkavoéTnta £d&poug Vd=62.57 < Rd=151.39 kN/m,

EAeyXxog

o | [ [ e

(EC7 Hap&ptinua D)

151.39 kN/m

LrovommolelTal

7.7.3. EAeyxog actoxiag Adyw avatponic (EQU)

(EC7 E£.2.2, E£.6.1)

(EC7 EN1997-1-1:2004, §9.7.4)

3 p"
Yo Fy
I—b Xo

Avatpony w¢ HPOog TO PIpooTd k&tw onueio (xo0=0,yo=0) (x=0.975,y=2.400 m)
<!

doptio (P.v) vyl - y2 Fx Fy X0 yo Mo+ Mo-

[kN/m] [kN/m] [m] [m] [kNm/m] [kNm/m]
EvepyntLkh ©6non yaLdv Pax1.10 0.00- 0.40 0.00 0.00 0.975 2.133 0.00 0.00
Evepyntixy o6non voldv Pax1.10 0.40- 2.40 20.33 3.59 0.975 0.667 13.56 3.50
B&pog tolxou W x0.90 0.00 31.39 0.750 0.963 0.00 23.54
B&pog enixwoncg Wsx0.90 0.00 16.87 1.237 1.150 0.00 20.86
SUvola= 51.85 13.56 47.90
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ZUVOAO pOImOV AVATPONING
SUvoAo pomdv eguctdBeLog

13
47

.56 kNm/m
.90 kNm/m

EAeyxog oe avoatponf Med=13.56 < Mrd=47.90 kNm/m,

EAeyxog

LkavonmotlelTal

Exkevipdinta ec=(1.500/2)-(47.90-13.56)/51.85=0.088m,

ec<=1.500/3=0.500m

(EC7 EN1997-1-1:2004, §9.7.3,

7.7.4. EAdeyxog aoctoxioag Adyw odioc6nong (EQU)
doptio (P.v) vyl - y2 Fx+ Fx- Fy
[kN/m] [kN/m] [kN/m]
Evepyntixy &6non voldv Pax1.10 0.00- 0.40 0.00 0.00 0.00
EvepyntLkh ©6non yaLdv Pax1.10 0.40- 2.40 20.33 0.00 3.59
HoabntLky OOnon yoLdv Ppx0.90 1.50- 2.40 0.00 15.61 0.00
B&poc tolxou W x0.90 0.00 0.00 31.39
Bé&poc enixwong Wsx0.90 0.00 0.00 16.87
SUvoAa= 20.33 15.61 51.85
TpLB £d&poug RdA=Nd-tane/yM = 51.85xtan(25.00°)/1.25= 19.34 kN/m
RYUVEKT LKOTNTA Rd=A-cu/yM = 1000x1.500x0.005/1.25= 6.00 kN/m

(duvauetlc aviiotaong Adyw ouvekTLkROTNTAG €d&pouUC moapaAe{movIiol)

%Uvodlo duvduswv oAlobnong = 20.33 kN/m
SUvoAo duvdueswv aviiotoong (15.61/1.00+19.34) = 34.95 kN/m
EAeyxog oe oAloBnon HA=20.33 < Rd=34.95 kN/m, Eleyxo¢ trkoavomolLelTol

Fs =c.B+W.tan(o)

§6.5.3)

(EC7 §6.5.3. 10)

§6.5.2)

7.8. EAeyxolL eguot&OeiLag toixou (STR/GEO Al+M1)
7.8.1. Auvépeig (evépyeLoag Kol OVTioTaong) ookoUpeveg otov toixo (STR/GEO Al+M1)
doptio vyl - y2 Fx Fy X vy
[kN/m] [kN/m] [m] [m]
EvepyntLkh ©6non yaLdv Pa 0.00- 0.40 0.00 0.00 0.000 0.267
Evepynt ik o6non voldv Pa 0.40- 2.40 15.04 3.34 0.000 1.733
HoabntLky OOnon yoLdv Pp 1.50- 2.40 -20.96 0.00 0.975 2.100
B&pocg tolxou W 0.00 34.88 0.225 1.437
B&pog enixwoncg Ws 0.00 18.74 -0.262 1.250
7.8.2. EAeyxoc ¢épovoag Lravétntag eddpoug (STR/GEO Al+M1) (EC7 EN1997-1-1:2004,
EAeyxog mepintwong pe 1.00x((dio0 Papog+pdvipa)+0.00x(xLvntd KOPUPHG)
doptio (P.v) yl - y2 Fx Fy X0 yo M
[kN/m] [kN/m] [m] [m] [kNm/m]
Evepynt ik o6non voldv Paxl1.35 0.00- 0.40 0.00 0.00 0.975 2.133 0.00
X
Evepynt LKy @Onon voLdv Pax1.35 0.40- 2.40 20.30 4.51 0.975 0.667 9.14 0
B&pog tolxou W x1.00 0.00 34.88 0.750 0.963 -26.16
B&pocg enmixwoncg Wsx1.00 0.00 18.74 1.237 1.150 -23.18
SUvola= 58.13 -40.20
ZUVOAO KATAKOPUPLV SUVAUEWDV = 58.13 kN/m

SUVoOAO pomdv wg MIPOC UIPooT& onuelo = -

SUVoAO pomdv wg Ipog péocov Baoewc =

Exxkevipdtnta ec=3.40/58.13=0.058m,

T&oe g e€d&pouc gl=0.048 N/mm?
Evepyd BenéAio L'=1.500-2x0.058= 1.383 m

dépovoa travotnta €ddpoug Rd=L' -quk/yM=1.383x(1000x0.15)/1.40=

q2=0.030

40.20 kNm/m
3.40 kNm/m

N/mm?

dépovoa LrkavdéTnta ed&poug Vd=58.13 < Rd=148.18 kN/m,

ec<=1.500/6=0.250m

EAeyxocg

o | [ [ e

(EC7 Hap&ptinua D)

148.18 kN/m
Lkavomotel{tal

(EC7 EE£.2.2,

E£.6.1)
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EAeyxog mepintwoong pe 1.35x((di10 Papog+pdvipa)+1.50x(xivntd KOpUPHG)

doptio (P.v) yl - y2 Fx Fy X0 yo M
[kN/m] [kN/m] [m] [m] [kNm/m]
Evepynt itk ©6non voldv Pax1.35 0.00- 0.40 0.00 0.00 0.975 2.133 0.00
Evepynt kg &6non voldv Pax1.35 0.40- 2.40 20.30 4.51 0.975 0.667 9.14
B&poc tolixou W x1.35 0.00 47.09 0.750 0.963 -35.32
B&poc enixwong Wsx1l.35 0.00 25.30 1.237 1.150 -31.29
SUvoAla= 76.90 -57.47
SUVOAO KATUKOPUQWVY dUVAUREWV = 76.90 kN/m
SUVOAO pOmOV WG MIPOC UIpootd onueio = =-57.47 kNm/m
SUVvoAo pomdv wg mpog péocov Baoewc = 0.20 kNm/m

(EC7 Hoapdptnua D)

Exkevipdtnta ec=0.20/76.90=0.003m, ec<=1.500/6=0.250m
T&oe g e€dd&poug gl=0.052 N/mm? g2=0.051 N/mm?

Evepyb OegpéAio L'=1.500-2x0.003= 1.495 m

dépovoa LrkavéTnta £d&pouc RA=L' -quk/yM=1.495x(1000x0.15)/1.40= 160.18 kN/m
dépovoa LrkavdétInta £d&pouc Vd=76.90 < Rd=160.18 kN/m, EAgyxoc¢ Lxovomoleltal (EC7 E£.2.2, EE.06.1)
7.8.3. EAleyxo¢ actoxioag Adyw avatponfic (STR/GEO Al+M1) (EC7 EN1997-1-1:2004, §9.7.4)

AVOTPON) ®WC mpog¢ To unpooTtd k&tw onueilio (xo0=0,yo=0) (x=0.975,y=2.400 m)
!
doptio (P.v) yl - y2 Fx Fy pe) yo Mo+ Mo- Fx kﬂﬁ
[kN/m] [kN/m] [m] [m] [kNm/m] [kNm/m] Fy
Evepynt itk ©6non voldv Pax1.35 0.00- 0.40 0.00 0.00 0.975 2.133 0.00 0.00
Evepynt Lk 6Onon yoLdv Pax1.35 0.40- 2.40 20.30 4.51 0.975 0.667 13.54 4.40
B&pog tolyxou W x1.00 0.00 34.88 0.750 0.963 0.00 26.16 Xo
B&poc enixwong Wsx1.00 0.00 18.74 1.237 1.150 0.00 23.18
SUvola= 58.13 13.54 53.74
ZUVOAO pomdv avaTPOmNGg = 13.54 kNm/m
SUvoAo pomdv evuctdbBeLog = 53.74 kNm/m
EAeyxog oe avotponf) Med=13.54 < Mrd=53.74 kNm/m, EAeyxog Lxavomoteltal
Exxkevipdtnta ec=(1.500/2)-(53.74-13.54)/58.13=0.058m, ec<=1.500/3=0.500m
7.8.4. EAleyxog actoxioag Adyw odicénong (STR/GEO Al+M1) (EC7 EN1997-1-1:2004, §9.7.3, §6.5.3)
doptio (P.v) vyl - y2 Fx+ Fx- Fy
[kN/m] [kN/m] [kN/m]
EvepyntLkh ©6non yaLdv Pax1.35 0.00- 0.40 0.00 0.00 0.00
EvepyntLkh ©6non yaLdv Pax1.35 0.40- 2.40 20.30 0.00 4.51
HoabntLky OOnon yoLdv Ppx1.00 1.50- 2.40 0.00 20.96 0.00
B&pocg tolxou W x1.00 0.00 0.00 34.88
B&poc enixwong Wsx1.00 , 0.00 0.00 18.74 Fo ~c.B+W.tan(p)
SUvoAa= 20.30 20.96 58.13
TpLBH £d&poug RdA=Nd-tane/yM = 58.13xtan(25.00°)/1.10= 24.64 kN/m
YUVEKT LKOTNTA Rd=A-cu/yM = 1000x1.500x0.005/1.10= 6.82 kN/m
(duvaueilc aviiotaong Adyw ouveRTLROTNTNG €3&POUC mapaAe (movIial) (EC7 §6.5.3. 10)
SUvoAo duvduenv oAloBnong = 20.30 kN/m
SUvoAo duvdueswv aviiotoong (20.96/1.40+24.64) = 39.61 kN/m
EAeyxog oe oAloBnon HA=20.30 < Rd=39.61 kN/m, Eleyxog¢ tkoavomolLelTol
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7.9. AVILOELONLK

6¢ éAeyxog

EAeyxolL euoctd®

7.9.1. AuvapeLg

gLag¢ toixou (pe

ogLopd)

(evépyeLag KAl QAVT{iOTAONG) ACKOUHEVEG OTOV TOiXO

(EC8 EN1998-5:2004)

doptio vyl - y2 Fx Fy X vy
[kN/m] [kN/m] [(m] (m]
Evepyntixy 06non voldv Pa 0.00- 0.40 0.00 0.00 0.000 0.200
EvepyntLkh ©6non yaLdv Pa 0.40- 2.40 15.04 3.34 0.000 1.400
HoabntLky OOnon yoLdv Pp 1.50- 2.40 -19.73 0.00 0.975 2.100
B&poc tolxou W 0.00 34.88 0.225 1.437
B&pog enixwonc Ws 0.00 18.74 -0.262 1.250
7.9.2. Npdbobeteg duvapeitg ASyw OeLopoy
doptio vyl - y2 Fx Fy X vy
[kN/m] [kN/m] (m] (m]
EvepyntLkh ©6non yaLdv Pa 0.00- 0.40 0.00 0.000 0.200
Evepynt ik o6non voldv Pa 0.40- 2.40 2.71 0.000 1.400
B&poc tolxou W 2.96 +1.50 0.225 1.437
B&pog enixwonc Ws 1.59 +0.81-0.262 1.250
7.9.3. EAdeyxog ¢pépouvcag Lkavétntag eddpoug (pe oeilopd)
doptio (P.vy) vyl - y2 Fx Fy X0 yo M
[kN/m] [kN/m] [m] [m] [kNm/m]
EvepynT LKy @Onon voLrdv Pax1.00 0.00- 0.40 0.00 0.00 0.975 2.200 0.00
Evepynt itk ©6non voldv Pax1.00 0.40- 2.40 17.75 3.34 0.975 1.000 14.49
B&pog tolxou W x1.00 2.96 33.38 0.750 0.963 -22.18
B&pog enixwoncg Wsx1.00 1.59 17.93 1.237 1.150 -20.35
SUvola= 54.65 -28.04
ZUVOAO KATAKOPUPLV BdUVAUEWDV = 54.65 kN/m
SUVOAO POMOV ®C MHPOC MIPooTd onueio = -28.04 kNm/m
SUVoAO pomdv w¢ mpog péocov Baoewc = 12.95 kNm/m

Exkevipdinta
T&oeLg e€d&poug

ec=12.95/54.65=0
gql=0.071 N/mm?

.237m, ec<=1.

500/6=0.250m
g2=0.002 N/mm?
Evepyd BenéAio L'=1.500-2x0.237= 1.026 m
dépovoa travotnTa £€ddpoug RdA=L' -quk/yM=1.026x(1000x0.15)/1.00=

(EC7 §6.5.2)

o | [ [T e

(EC7 Hap&ptinua D)

153.90 kN/m

(EC7 E£.2.2, E£.6.1)

dépovoa LrkavdéTInTta £d&poug Vd=54.65 < Rd=153.90 kN/m, EAgyxoc¢ Lroavomoleital
7.9.4. EAleyxog ¢pépoucag Lravétntag eddpoug (pe oeilopd)
doptio (P.v) yl - y2 Fx Fy X0 yo M
[kN/m] [kN/m] [m] [m] [kNm/m]

Evepynt kg o6non voldv Pax1.00 0.00- 0.40 0.00 0.00 0.975 2.200 0.00

Evepynt itk &©6non voldv Pax1.00 0.40- 2.40 17.75 3.34 0.975 1.000 14.49

B&pog tolixou W x1.00 2.96 36.38 0.750 0.963 -24.43

B&pog enixwoncg Wsx1.00 1.59 19.55 1.237 1.150 -22.35
SUvola= 59.27 -32.29

ZUVOAO KATAKOPUPLV SUVAUEWDV = 59.27 kN/m

SUVOAO POMOV WG MHPOC UIPooT& onueio = =-32.29 kNm/m

SUVoAO pomdv wg Ipog péocov Baoewc = 12.16 kNm/m

Exkevipdinta
T&oeLg e€d&poug

ec=12.16/59.27=0
gql=0.072 N/mm?

.205m, ec<=1.

500/6=0.250m
g2=0.007 N/mm?
Evepyd BeuéAio L'=1.500-2x0.205= 1.090 m
dépovoa travotnTa €ddpoug RdA=L' -quk/yM=1.090x(1000x0.15)/1.00=
dépovoa LrkavdéTnta £d&poug Vd=59.27 < Rd=163.50 kN/m,

EAeyxocg

(EC7 §6.5.2)

o | [ [T e

(EC7 Hap&ptinua D)

163.50 kN/m

Lkavomote{tal

(EC7 E£.2.2, E£.6.1)
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7.9.5. EAeyxog¢ actoxiag Adyw avatponig (pe oeiLopd) (EC7 §9.7.4)
AvoTponl ¢ mpog¢ 1o unpoortd k&tw onuelo (xo0=0,yo=0) (x=0.975,y=2.400 m)

doptio (P.v) vl - y2 Fx Fy X0 yo Mo+ Mo-

[kN/m] [kN/m] [m] [m] [kNm/m] [kNm/m]
Evepynt Lk 66non yoldv Pax1.00 0.00- 0.40 0.00 0.00 0.975 2.200 0.00 0.00
EvepyntLkh ©6non yaLdv Pax1.00 0.40- 2.40 17.75 3.34 0.975 1.000 17.75 3.26
B&poc tolxou W x1.00 2.96 34.88 0.750 0.963 2.85 26.16
B&poc tolxou W x1.00 0.00 -1.50 0.750 0.963 1.12 0.00%
B&poc enixwong Wsx1.00 1.59 18.74 1.237 1.150 1.83 23.18
B&poc enixwong Wsx1.00 0.00 -0.81 1.237 1.150 1.00 0.00%*
SUvoAa= 54.65 24.55 52.60

(*olL poméc apvnTI LKAV KATAKOPUEWV @opPTl{wv Adyw OglOpoU mpooTiBevial OTLC POHEC AVATEOINING)

SUVOAO pomdv avAaTpPOmng = 24.55 kNm/m

SUvoAo pomdv euctdBelog = 52.60 kNm/m

EAeyxoc og avoatpomnf) Med=24.55 < Mrd=52.60 kNm/m, EAeyxoc¢ LravomotLeltal
Exkevipdtnta ec=(1.500/2)-(52.60-24.55)/54.65=0.237m, ec<=1.500/3=0.500m

7.9.6. EAeyxog actoxioag Adyw odicOnong (pe oeiopd) (EC7 §9.7.3, §6.5.3, EC8-5 §5.4.1.1)
doptio (P.v) vyl - y2 Fx+ Fx- Fy
[kKN/m] [kN/m] [kN/m]

Evepynt ik o6non voldv Pax1.00 0.00- 0.40 0.00 0.00 0.00

Evepynt LKy @Onon yvoLdv Pax1.00 0.40- 2.40 17.75 0.00 3.34

Hoabnt Lk OOnon yoLdv Ppx1.00 1.50- 2.40 0.00 19.73 0.00

Bé&poc tolixou W x1.00 2.96 0.00 33.38

B&pocg emixwonc Wsx1.00 1.59 0.00 17.93

SUvola= 22.30 19.73 54.65 —>
Fs =c.B+W.tan(¢)

TpLRH e€ddpouc RdA=Nd-tane/yM = 54.65xtan(25.00°)/1.00= 25.48 kN/m

SuvekrtlkéTnta  Rd=A-cu/yM = 1000x1.500x0.005/1.00= 7.50 kN/m

(duvépuelc aviliotaong Adyw oUveKRTLKROTNTIAC €3&pOUC mapaAe{movIial) (EC7 §6.5.3. 10)
ZUvoAo duvduenv oAloBnong = 22.30 kN/m

SUvoAlo duvduewnv aviiotoaong (19.73/1.00+25.48) = 45.21 kN/m

EAeyxoc og oAloBnon Hd=22.30 < Rd=45.21 kN/m, Eleyxog LrkoavomolLel{Tol

7.10. EAeyxog¢ emdpkelag dLacTdoewV KOpuoU toixou (EC2 EN1992-1-1:2004)

7.10.1. ébption 1.35x(pévipa Suopevh)+1l.00x (pévipa evpevh)+1.50x(xi1vnta dvopevy)

AuvApeLlc (o010 kévipo PBapouc dLaToung) otov xopud 1ToUu TOlXOU

y h Fx Fy M
[m] [m] [kN/m] [kN/m] [kNm/m]
0.25 0.450 0.00 2.81 0.00
0.50 0.450 0.05 5.64 0.00
0.75 0.450 0.62 8.57 0.04
1.00 0.450 1.84 11.65 0.27
1.25 0.450 3.66 14.87 0.86
1.50 0.450 6.14 18.24 1.95
1.75 0.450 9.25 21.74 3.70
2.10 0.450 14.69 26.88 7.60
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7.10.2. EAeyxog¢ KoppoU toixou oe Kapyn (EC2 §9.6, §6.1)
SrUpOS epa-X&AuBag: C25/30-B500C, Emix&Auyn omAilopoy: Cnom=50 mm (83, §4.4.1.1)
Katoakbpupog omhiopdg eAdyxtotoc:0.26 (fctm/fyk)d, 0.0013d, 0.0020Ac, péytotocg:0.04Ac (EC2 §9.6.2)

% Med Ned d Kd x/d ec/es Ks As min As
[m] [kN/m] [kN] [mm] [cm?/m] [cm?/m]
0.25 0.00 -2.81 395 57.13 0.00 0.1/20.0 2.30 0.00 ( 4.50)
0.50 0.00 -5.64 395 40.28 0.01 0.1/20.0 2.30 0.00 ( 4.50)
0.75 0.04 -8.57 395 32.31 0.01 0.2/20.0 2.31 0.00 ( 4.50)
1.00 0.27 -11.65 395 26.31 0.01 0.2/20.0 2.31 0.00 ( 4.50)
1.25 0.86 -14.87 395 21.47 0.01 0.3/20.0 2.31 0.00 ( 4.50)
1.50 1.95 -18.24 395 17.58 0.02 0.3/20.0 2.31 0.00 ( 4.50)
1.75 3.70 -21.74 395 14.53 0.02 0.4/20.0 2.31 0.00 ( 4.50)
2.10 7.60 -26.88 395 11.32 0.02 0.5/20.0 2.32 0.10 ( 5.34)

7.10.3. $bption 1.00x(pévipa Suopevh)+1l.00x (pévipa evpevh)+0.30x(xivnta)+1.00x (oeLopdeg)

AuvApeLlc (oto kévipo PBdapouc dLatoung) ortov kopud Tou TOolXOoUu (ne oeiLoupd)

y h Fx Fy M

[m] [m] [kN/m] [kN/m] [kNm/m]

0.25 0.450 0.24 2.81 0.03

0.50 0.450 0.53 5.64 0.12

0.75 0.450 1.26 8.57 0.34

1.00 0.450 2.56 11.65 0.89

1.25 0.450 4.39 14.87 1.97

1.50 0.450 6.80 18.24 3.80

1.75 0.450 9.76 21.74 6.58

2.10 0.450 14.85 26.88 12.48
7.10.4. EAeyxog KOpuoU toixou oe KAapyn (pe oeiopd) (EC2 §9.6, §6.1)
Srupddepa-X&dAupag: C25/30-B500C, Emix&Auyn omAlopoU: Cnom=50 mm (§3, §4.4.1.1)
Kataxdpupog omAioudg eAdyxtotog:0.26 (fctm/fyk)d, 0.0013d, 0.0020Ac, péyLotog:0.04Ac (EC2 §9.6.2)

% Med Ned d Kd x/d ec/es Ks As min As

[m] [kN/m] [kN] [mm] [cm?/m] [cm?/m]

0.25 0.03 -2.81 395 55.42 0.00 0.1/20.0 2.30 0.00 ( 4.50)

0.50 0.12 -5.64 395 38.06 0.01 0.1/20.0 2.30 0.00 ( 4.50)

0.75 0.34 -8.57 395 29.48 0.01 0.2/20.0 2.31 0.00 ( 4.50)

1.00 0.89 -11.65 395 23.31 0.01 0.2/20.0 2.31 0.00 ( 4.50)

1.25 1.97 -14.87 395 18.62 0.01 0.3/20.0 2.31 0.00 ( 4.50)

1.50 3.80 -18.24 395 15.04 0.02 0.4/20.0 2.31 0.00 ( 4.50)

1.75 6.58 -21.74 395 12.32 0.02 0.5/20.0 2.32 0.10 ( 5.34)

2.10 12.48 -26.88 395 9.57 0.03 0.6/20.0 2.32 0.38 ( 5.34)

7.10.5. OnmAiopoi KoppoU toixou

OnAiopoi miow(xdpa) napeidg Toixou F10/14.5 ( 5.41lcm?/m)
OnAiopdg diavophe @& 8/40.0 ( 1.26cm?/m)

OnALopdg epnpdg (erevd.) mapeldg toixou  &10/17.0 ( 4.62cm?/m)
OnAiopdg diavophe & 8/40.0 ( 1.26cm?/m)

BETONexpress
software byRUNET (c)

84



NAATEA EAEYGEPIAZ

7.

7.10.6. AyrUpwon onALopoU KOpPHOU Ttoixou

Baolkd pRxog aykUpwong

lb,rqd:(@/4)(osd/fbd):(10/4)x(31/l.61):47mm

0sd=435.00x38/541=31MPa fbd=2.25x0.70xfctd=1.61 MPa

AnotToUpevo uNAKoC¢ aykUpwong lbd=0.70x47=33mm, Cnom=50mm>3x10=30mm=(3¢)
EA&xLoto pAxKog aykUpwong lb,min=max(0.301lbrqgd, 19, 100mm)=100mm
Anopoaitnto &ykitoTpo 100mm oTto k&tTw &Kpo Twv P&RJWV OHALOUOU

(EC2 §8.4)

(EC2 EE.8.3)

(EC2 §8.4.2)

(EC2 §8.4.4, T.8.2)

7.10.7. EAeyxoG KoppoU oce didtunonq (EC2 EN1992-1-1:2004, §6.2.2)

SrUpOS epa-X&AuBag: C25/30-B500C, Emix&Auyn omAilopoy: Cnom=50 mm
H xatavopun tou ¢@optlou dBnong elval ypapplxn, dpa n petafoAn tng dLATunt LKACQ
dUvaunc eivoal napaBoArtkfy. H petafoAl tng dLATOUAC TOU KOPUOU €l{val YVPOUUHPLKA.

Apa n duopevéoctepn Béon yioa £reyxo didtunong eivoal oto k&Tw PEPOC TOU KOPUOU.

Ved=8.55 kN/m, Ved (+ogioptkd6c)=9.10 kN/m, Ned=-21.08 kN/m
Avtoxn tépvouoca xwpic omAiopd did&tunong Vrdc

Vrde=[Crdc -k - (100pl -fck) %¥+k1 -ocp] ‘bw-d

Vrdc>= (vmin+kl -ocp) ‘bw-d

Crdc=0.18/yc=0.18/1.50=0.120, fck=25MPa ,bw=1000mm, d=395mm
k=1+4/(200/d)<=2, k=1.71, k1=0.15

pl=Asl/ (bw-d)=541/(1000x395)=0.0014
ocp=Ned/Ac=1000x21.08/450000=0.05N/mm?
vmin=0.0350 k" . yfck = 0.39N/mm?,
Vrd,c(min)=0.001x(0.39+0.15x0.05)x1000x395=157.01kN/m

Vrde=0.001x[0.120x1.71x(0.14x25)%%4+0.15%0.05]1x1000x395=126.03, Vrdc=157.01kN/m

Ved=9.10 kN/m <= Vrdc=157.01 kN/m, dit&tunon OK

(§3, §4.4.1.1)

(EC2 §6.2.2)
(EC2 E£.6.
(EC2 E£.6.

NN
o o

(EC2 EE£.6.3N)

Vrdmax=oacw ‘bw 'z ‘vl -fcd/ (cot8+tan®), Ved/max (Vrdmax)=0.01, 6=45.0° cot6=1.00 tan6=1.00

ocw=1.00 z=0.9d, fck=25.0<=60Mpa v1=0.6[1-fck/250]1=0.6[1-25/250]1=0.540, fcd=14.17Mpa

Vrdmax=0.001x1.00x1000x0.9%x395x0.540x14.17/2.00=1360.1 kN
Ved=14.8 kN < 1360.1 kN =Vrdmax, o €Aeyxog enmainbeletal

11. EAeyxog endpretag diLactdoewv nedidovu KalL omAiLopol

7.11.1. EAeyxo¢ tpApato¢ pnmpootd x=0.975 m to x=0.450 m

(EC2 EN1992-1-1:2004)

SUVOAO KATAKOPUQWVY dUVAUREWV = 76.90 kN/m ill III III IlQ3

SUVOAO pomdv w¢ mpog pécov PBloeswg = 0.20 kNm/m
gl= 0.052 N/mm?, g2= 0.051 N/mm?, w= 0.525 m

b

nieon and (dito R&pog g3= 0.010 N/mm?

W

M= 5.74 kNm/m, V= 21.85 kN/m q1LJJ/LIJ/LIJ/LJq2
V og oambéotoon h=250mm ond nopeltd = 11.54 kN/m

Med= 5.74k Nm/m, Ved= 11.54 kN/m

7.11.2. EAeyxog¢ tpfpatog miow x=-0.525 m to x=0.000 m

SUVOAO KATAKOPUE®V JdUVAUEWV = 76.90 kN/m
SUVOAO pomdv w¢ mpog pécov PBdoswg = 0.20 kNm/m
gl= 0.051 N/mm?, g2= 0.051 N/mm?, w= 0.525 m
nieon and eniyxwon rat (Lo B&pog g3= 0.058 N/mm?
M= -0.98 kNm/m, V= 3.72 kN/m

V og ambéotoon h=250mm and nmoapetd = 1.97 kN/m

Med= -0.98k Nm/m, Ved= 1.97 kN/m

7.11.3. EAeyxo¢ tpApatog niocw x=-0.525 m to x=0.000 m

qs
SUVOAO KATAKOPUE®V JdUVAUEWV = 58.13 kN/m [II]:LI]:[II]

SUVvoAo pomdv wg mpog pécov PBaoswg = 3.40 kNm/m ('
gl= 0.036 N/mm?, g2= 0.030 N/mm?, w= 0.525 m M

nieon and eniyxwon rat (dLo B&pog g3= 0.043 N/mm? W

M= -1.54 kNm/m, V= 5.32 KN/m q1Wq2
V og ambéotoon h=250mm and nmoapetd = 3.21 kN/m

Med= -1.54k Nm/m, Ved= 3.21 kN/m
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7.11.4. EAeyxo¢ tpApatog¢ pnpootd x=0.975 m to x=0.450 m (pe oeLopd)
SUVOAO KATAKOPUE®V JdUVAUEWV = 54.65 kN/m
SUVvoAo pomdv wg mpog pécov Bloswg = 12.16 kNm/m

gl= 0.069 N/mm?, g2= 0.046 N/mm?, w= 0.525 m
nieon andé (dto R&pog g3= 0.008 N/mm?

M= 9.03 kNm/m, V= 25.99 kN/m

V og ambéotoon h=250mm ond nopeltd = 15.12 kN/m
Med= 9.03k Nm/m, Ved= 15.12 kN/m

7.11.5. EAeyxog tpfpatog micw x=-0.525 m to x=0.000 m (pe oceiopd)
SUVOAO KATUKOPUQWVY dUVAUREWV = 54.65 kN/m

SUVoAo pomdv wg mpog pécov PBaoswg = 12.16 kNm/m

gl= 0.027 N/mm?, g2= 0.004 N/mm?, w= 0.525 m

nieon andé enixwon kot (dto RB&pog g3= 0.043 N/mm?

M= -2.

65 kNm/m, V= 14.51 kN/m

V oeg ambéotaon h=250mm and nopetd = 9.14 kN/m
Med= -2.65k Nm/m, Ved= 9.14 kN/m

7.11.6.

EAeyxog medidou évaviL xé&pyng

SrUPOS epa—-X&AuBag: C25/30-B500C, Emix&Auyn omAilopov: Cnom=50 mm
9.03kNm/m, d=244mm, Kd= 8.12 x/d=0.03 £c2/es1=-0.7/20.0 ks=2.33, As= 0.86cm?/m
Med= -3.45kNm/m, d=244mm, Kd=13.14 x/d=0.02 £c2/es1=-0.4/20.0 ks=2.32, As= 0.33cm?/m
EA&YX LOTOC omAlopdg As>=0.26bd -fctm/fyk (As= 3.30cm?/m)
EA&xLOot0oG¢ omALlopdc @12/34.0 ( 3.32cm?/m)

Med=

7.11.7.

OnmAiopoi medidlou toixou

OnmAiopdédg medidov KAT® @12/34.0 ( 3.32cm?/m)
OnAitopdg nedidou &vw

(EC2 EN1992-1-1:2004, §6.1)

(§3, §4.4.1.1)

(EC2 §9.3.1)

@12/34.0 ( 3.32cm?/m)

AsvutepelwVv eyKApoLog¢ omAiopd¢ F12/40.0 ( 2.82cm?/m)

7.11.8.

EAeyxog medidou oe diatpnon-didipnon

TrUpOS epa-X&AuBac: C25/30-B500C, Emix&Auyn omALcouoU: Cnom=50 mm

Avioxn diL&tpnong xwpic omAiopd did&tunong Vrdc (EC2 §6.4.4)

Vrde=[Crdc 'k (100pl -fck) ¥ (2d/a)] ‘bw-d (EC2 E£.6.50)

Vrdc>=

[vmin -2d/a] ‘bw-d, d=dm=244mm, a=244mm

Crdc=0.18/yc=0.18/1.50=0.120, fck=25MPa ,bw=1000mm, d=244mm

k=1++/(

200/d)<=2, k=1.91

pl=Asl/ (bw-d)=332/(1000x244)=0.0014

vmin=0.0350 k" -\fck = 0.46N/mm?, (EC2 EE£.6.3N)
Vrd,c(min)=0.001x(0.46x2x244/244)x1000x244=224.48kN/m
Vrde=0.001x[0.120x1.91x(0.14x25) ®®¥x2x244/244]1x1000x244=169.82, Vrdc=224.48kN/m
Ved=15.12 kN/m <= Vrdc=224.48 kN/m, di&tunon kot dit&tpnon OK

Vrdmax=ocw ‘bw -z ‘vl -fcd/ (cot6+tans), Ved/max (Vrdmax)=0.03, 6=45.0°
acw=1.

(§3,

(EC2 EN1992-1-1:2004,

§6.2.2)

cot6=1.00 tan6=1.00

00 z=0.9d, fck=25.0<=60Mpa v1=0.6[1-fck/250]=0.6[1-25/250]=0.540, fcd=14.17Mpa
Vrdmax=0.001x1.00x1000x0.9x244x0.540x14.17/2.00=840.2 kN
Ved=26.0 kN < 840.2 kN =Vrdmax, 0O £AeyxoCg emaAnbevetal

7.12. Ipopétpnon UVALKOV

SrUpddepa oavd pétpo PNKOUC Tolxou 1.395 m3/m

OnAtopdc avéd pétpo UAKOUG Tolyou 38.000 kg/m

SUVOALK& okupddepa tolyou 1.650x% 1.395= 2.302 m?3

SUVOALKOGC omALlopdg tolyou 1.650x 38.000= 62.700 kg
BETONexpress
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8. TOIXOEX T7 (AYTIKH IAATEIA)

Toixog avtiotpLi{ng wnAiopévou orUpodépatog
(EC2 EN1992-1-1:2004, ECO EN1990:2002, EC7 EN1997-1-1:2004, EC8 EN1998-5:2004, +NA-ELOT:2010)

C25/30 - B500C
Zeiopodg a=0.160g

0.450
T T °
g
. 9k=25.00°
g ck=0.005N/mm?
s Bk=12.50°
y=21.00 kN/m?
o o
2 B
1 S
9k=25.00°
ck=0.005N/mm?
o|  5k=0.00° L0525 0525
| y=21.00 kNm® ! !
| 3
f 1.500 |
9k=25.00°
ck=0.005N/mm?
quk=0.15N/mm?
8.1. Ztoilxeia toixouv-Napdpetpotl-Kavoviopoi
ALaotdoeLg
OALkO Uyog tolxou h= 2.400 m
MAkog Tolxou L= 4.560 m
IA&tog tolXxOU OTINV KOPUQY Bl= 0.450 m
IA&t0oG¢ kKOopuoU tolyxou otnv B&on B2= 0.450 m
OALkO mA&Tog PBdonc tolixou B= 1.500 m
IA&toc PB&ong tolyxou unpootd 0.525 m
IA&toc P&ong tolyxou miow 0.525 m
Yyogc koppoU tolxou ho= 2.100 m
Yyoc R&ong tolixou 0.300 m
Yyog RB&ong tolixou pmpoot& 0.300 m
Yyog RB&ong tolixou miocw 0.300 m
Tovia epnpdc mope &g pe KATAkOP 0.000° (0:1)
Tovia nicw noapeldc pe KATaAkOPUO 0.000° (0:1)
Bapog toixou
E1d1kd B&pog UALkOU Ttolxou vyg=25.000 kN/m?
EpBaddév diLatounc tolxou A= 1.395 m?
IdL0 B&poc toixou avd pétpo W= 1.395x25.000= 34.88 kN/m
Kévipo B&poug tolyxou x=0.225 m, y=1.437 m (x0=0.750 m, yo=0.963 m)
YALk& toiyxou
Avwedoun : Trupbddepo-X&AuPoac: C25/30-B500C (EC2 §3)
: Emitk&Auyn omAtopoU: Cnom=50 mm (EC2 §4.4.1)

OeuéALlo : IxUupbddsua-X&AuBag: C25/30-B500C
: Emixk&Auyn omAtopoU: Cnom=50 mm

BETONexpress
software byRUNET (c)

87



NAATEA EAEYGEPIAZ

Bapog emixwong

IdL0 B&poc enixwong avd pétpo Ws=18.74 kN/m

Kévipo B&pouc eniyxwong x=-0.262

.2. Emipépoug OUVTEAECTEG YLa SPACELG RAL

m, y=1.250 m

edapLKEC

Ldiétnteg

OplLakfy katdotaon Icocoponiac (EQU),

Apdon MoV Lun AUOuEVAC
Mév Lun Euvolkp
MetafAnty Auopevig
MetoaBAnTh EuvoLlkD

Edaplkéc Tovia dLatuntlkAg av
1dLétnteg Tuvoxn c
ALQTUNT LKA OVTIOXH cu
OALIIT LKA avioxn dqu
Bé&poc

(

yGdst:
yGstb:
yQdst:
vyQstb:

oxng¢ Yo

ycu:
yqu:
YW

vR,v(R2)=1.40, yR,h(R2)=1.10, yR,e(R2)=1.40

.3. Idi.é6tnteg eddpoug OepeAriwong

OALIT LKA aviox) ed&opoug otn RB&on

Tovia tpLRRg e€d&pouc otn PBdon
SUVTEAEOTAC OUVEKTLRKOTNINC OTN

8.

©=25.00°,

AopLkoU TUmou

EQU )

.10
.90
.50
.00

o B O

.25
.25
.40
.40
.00

= R =R

qu=0.15 N/mm?

(STR) ,

TewtexVvikoU TUOOU
(STR/GEO)
Al1+M1
1.
1.

(

1

[ =

35
00

.50
0.

00

.00
.00
.00
.00
.00

)

(SRS

e e e

(EC7 IILv.
(GEO)
(SeLondg)

.00
.00
.00
.00

.00
.00
.00
.00
.00

ouvieAeotNg 1PLPRAC tan(p)=0.466
B&on ¢=0.005 N/mm?

.4. ZelopLkol ouvteleotég (EC8 EN1998-5:2004, §7.
Avnyupévn oceloptlky emnttdyxuvon eddpouc ag=axg, o=0.16 (EC8-5 §7.
Kataxdp./opl{. OglOpLlK emltdxuvon avg/og=0.90 (EC8 §3.2.
Suvt. Beperlwong S=1.00 (EC8 §3.2.
Suvt. omoudaldiniag kiilplou vI=0.80 (EC8 §3.2.1,
MelwT LKOGC OUVTIEAECTNG OUUNEPLPOPAC r=1.50 (EC8-5 MLvaxrog
OptLldévTLog OCeloplkrOC OUVIEAEOCTNC kh=0.80x0.16x1.00/1.500=0.085 (EC8-5 EE¢.
Katakdpupog OelOuLKOC OUVIEAEOTNGC kv=0.50x0.085=0.043 (EC8-5 EE¢.
ZelopLkég duvapeilg (extdg duvapenv Adyw OOnong yoaLdv)

OpLlévtia dUvaun ocelopol Adyw Ldiou R&poug Fwx= 34.88x0.085= 2.96 kN/m
Katakdpuen dUvaun oelopoU Adyw Ldiou R&poug Fwy= 34.88x0.043= 1.50 kN/m
OpLlévtia dUvaun oeLopoU eniyxwong Fwsx= 18.74x0.085= 1.59 kN/m
Katakdpuen dUvaun o€ LopoU enliyxwong Fwsy= 18.74x0.043= 0.81 kN/m

5. Ymoloylopdg evepyntLKAG @Onong yaitdv katd (Coulomb)

8.5.1. TpfApa toixou amd ¥Y=0.000 m £wg ¥=0.400 m, Hs=0.400 m
Avew Inupeio A x= 0.000 m y= 0.000 m
K&tw Inpelo B x= 0.000 m y= 0.400 m

da
Idi.étnteg edagpoug
TUnog ed&poug AUMNOC OUVEKT LKA
ELd1xkd B&pog EnpoU eddpouc y = 0.00 kN/m?
ELdL1kd P&pog xopeopévou eddpoucg ys= 0.00 kN/m?
ELd1xkd B&pog vepoU yw=10.00 kN/m?
Tovia €onTeplKAC TPLPAC TOoU £d&pOUCQ = 0.00°
SUVvTeAeoTtNg ouvertLkOéTnTOg £€d&poUq c=0.000 N/mm?
Tovia emiedvetlag ed&poug pe oplldvTLa B= 0.00° O
Tovia niow mapeldc tolxou pe xataxkbpupo 6= 0.00°
Tovia tTplBAg petall TolxoUu KL €d&POUC 5= 0.00°

A.1-A.4,

T.

~N NN W W

EC8-5 §3.1)

N P Pw D wNDND
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QOnon ovppwva pe Oswpia Coulomb

EQU Al+M1 K= cos?(¢-6)
Tovia enitnédou oAlobno =45°+¢0/2= 45.00 45.00° AT i i 2
i nene e ® 0520 cos(6+8)| 1+ || SN +0)sin
RUVTEAECTAC evepyntLKAC &®Onong Ka = 1.000 1.000 cos(6+0)cos(6-B)
Q6non voldv xab® Uyoc g(y)=gA+y -y -Ka
Mévipeg dpdoeLg
EQU Al+M1
QOnon (nieon) otnv xopuen (y=yA) gA= 0.00 0.00 kN/m?
QOnon (nieon) otnv PBdon (y=yA+ 0.40m) gB= 0.00 0.00 kN/m?
Q6non (dUvoun) vyoildv Pa= *2(gA+gB)H Pa= 0.00 0.00 kN/m
Tovia ®6nong yoLov a = 0.00 0.00 °
QOnon yoaldv xatd x KaTeUbBuUvVOon Pax= 0.00 0.00 kN/m
QOnon vyoaldv kKot& y KATeUOUVODN Pay= 0.00 0.00 kN/m
Pomnrl @®Onong voldv wg mpog onueio (x=0,y=0) M = 0.00 0.00 kNm/m
snueio egpappoyng @Onong voalrdv x= 0.000 m, y= 0.267 m
ZUvoAa SUVAHE®V KAl POMOV
AuvApeLlc Kol poméc o010 KATw onupeio B (x=0.000 m, y=0.400 m)
Mévipeg dpdoeLg
EQU Al+M1
SUVOALKNA optlbdvtia @Bnon yaldv Fsx= 0.00 0.00 kN/m
SUVOA LKL kataxkbdpuen ®6non yaitdv Fsy= 0.00 0.00 kN/m
YUVOALKEA pomf ®Ononc vyoaLdv Ms = 0.00 0.00 kNm/m

LeLlopLKEG duvapeLg

OpLldvtiog oeloplkdOC OUVTEAEOTAC
Katakdpupog oeloplkdg ouviedeotng kv=0.50x0.085=0.043
Edagpoc ndve and tov udpopdpo opllovia
tan (w)=kh/ (1-kv)=0.085/(1-0.043)=0.089, »w=5.08°
Method Mononobe-Okabe (EC8-5 MHapd&ptnua E.4)
yia @Onon voldv roatd& Tn dLdpKe Lo o€ LopoU
SUVTEAEOTNG €VEPYNTLKAC ®Onong, Ke* (STR)= 1.000
NpboBetn nieon ed&poug AdOYyw O€LOPoOU

el

AGvoun €d&eouc Adyw oelouLkoU optiou (MoOvipeg dpdoelg

8.5.2.

kh=0.80x0.16x1.00/1.500=0.085

(EC8 EN1998-5:2004, §7.3.2, Noap&ptnua E)
(EC8-5 E£.7.1, T.7.1)
(EC8-5 E£.7.2)

(EC8-5 TNoapdptnua E.5)

cos?(p-w-8)

E” - . 2
S —00-
c0sw c0s 8 °°S(6+9+‘°’E+ %)

K

¢ STR xatdotoong ¢déptiong &= (Ke*/Ke-1)=(1.000/1.000-1)=0.000

) Fx=1.000x 0.00= 0.00 kN/m

TpApa toixou amd ¥=0.400 m éwg ¥=2.400 m, Hs=2.000 m

Avw Inpuefo A x= 0.000 m y= 0.400 m
K&tw Znpelo B x= 0.000 m y= 2.400 m

Idiétnteg edapoug
TUnog ed&pouc ApyLAOGC pe &upo

E1d1xd Bdpoc EnpoU e£d&poug y =21.00 kN/m?3
ELdL1kd P&pog xopeopévou eddpoucg ys=23.00 kN/m?
ELdLtkd B&pog vepoU yw=10.00 kN/m?3
Tovia €onTeplKAC TPLPAC TOoU £d&pOUCQ ©=25.00°
SUuvteAeotNg ouvekTLkOTNTIAG €d&POUC c=0.005 N/mm?
Tovia emiedvelag ed&poug pe oplldvT Lo B= 0.00°
Tovia niow mapeldc tolxou pe xataxkbpupo 6= 0.00°
Tovia tTplBAg petall Tolixou koL e£d&pouc 5=12.50°

QOnon ovppwva pe Oswpia Coulomb
EQU Al+M1

Tovia emimédou oAloOnong p=45°+¢/2= 55.00 57.50°
ZUVTEAEOTAG €VvepYyNT LKAG @Bnong Ka 0.447 0.367
QBnon vyaldv xo® Ulog g(y)=gA+y -y -Ka

aa

Jg

cos?(p-8)

KA=

sin(¢@+d)sin

2
cos*@ COS(G+6)E+ cos(e+6)cos(9-8)]
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8

Mév ipeg SpaceLg

EQU Al+M1

QBnon (mieon) ornv xopuen (y=yA) gA= 0.00 0.00 kN/m?
QOnon (nieon) otnv B&on (y=yA+ 2.00m) gB= 18.77 15.41 kN/m?
QOnon (dUvoaun) vyoldv Pa= *s(gA+gB)H Pa= 18.77 15.41 kN/m
Tovia &Onong yoLdv o = 10.00 12.50 °
QOnon vyaldv ko1& x KATeUOUVODN Pax= 18.48 15.04 kN/m
QOnon vyaldv ko1& y KATeUOUVODN Pay= 3.26 3.34 kN/m
Ponn @6nong yvoaldv g mpog onueto (x=0,y=0) M =-32.03 -26.06 kNm/m
Inueio egpapupoyng @Bnong valrdv x= 0.000 m, y= 1.733 m
ZUvoAa SUVAHE®V KAL POMQV
AuvAue L g Kol pomég o010 KATw onupeio B (x=0.000 m, y=2.400 m)
Mév ipeg dpdoetLg

EQU Al+M1
SUVOALKY optldévtia H6non yaltdv Fsx= 18.48 15.04 kN/m
SUVOA LKL koataxbdpuen &®Onon voalLdv Fsy= 3.26 3.34 kN/m
SUVOALKN pomf &6nong vyoLdv Ms = 12.33 10.03 kNm/m
LeLOpLKEG dUVAPELQ (EC8 EN1998-5:2004, §7.3.2, Hop&ptnua E)
OpLldébvtiog oeloptlkdg ouvtedeotnge kh=0.80x0.16x1.00/1.500=0.085 (EC8-5 Ef.7.1, T.7.1)
Katakdpupog oceloptlkdC ouviedeotng kv=0.50x0.085=0.043 (EC8-5 EE.7.2)
Edagoc névw and tov udpopdpo opllovia (EC8-5 Hapdptnua E.5)
tan (w)=kh/ (1-kv)=0.085/(1-0.043)=0.089, »w=5.08°
Method Mononobe-Okabe (EC8-5 THapdptnua E.4)
via 66non yaldv xatd Tn SLAPKE LA Of LOPoU K cos?(¢-w-6)

SUVTEAEOTNC €VeEPYNTLKAC ®Onong, Ke* (STR)= 0.433
NpdoBetn nieon ed&poug AdOyw O€lLOPoU

el
AUvoun ed&eouc Adyw oeLopLkoU optiou (Mbvipeg dpdoelLc

.6. Ymoloylopdg madntikAg¢ ¢6Onong yatdv katd (Rankine)

8.6.1.

E= . . 2
\ [ sin(@+3)sin(@-w-B)
cosw cos COS(6+e+w)E+ cos(6+w+5)cos(6-B)

tn¢ STR xkatdotoong edéptiong &= (Ke*/Ke-1)=(0.433/0.367-1)=0.180

Fx=1.180x15.04=17.75 kN/m

TpApa toixou amdé ¥=1.500 m éwg ¥=2.400 m, Hs=0.900 m

Avew Inpefo A x= 0.975 m y= 1.500 m
K&tw Znpeio B x= 0.975 m y= 2.400 m

Idiétnteg edapoug

TUnog ed&poug ApyLAoC pe &uupo

E1d1xd Bdpoc EnpoU e£d&poug y =21.00 kN/m?3
ELd1kd PB&pog xopeopévou eddpoucg ys=23.00 kN/m?3
ELdtkd B&pog vepoU yw=10.00 kN/m?3
Tovia gowTeplkAC TELPRAHC TOoU £d&OOUCQ ©=25.00°
ZUuvTeAeoTtNg ouvekTLkOTNTAG €d&POUC c=0.005 N/mm?
Tovia emiedvelag ed&poug pe oplldvT Lo B= 0.00°
QOnon oe KATAkKOPUQEO emLO&VE LA 6= 0.00°
Tovia TpLlPAC petafld tolyou xalL ed&pouc &= 0.00°
QOnon ovppwva pe Oswpia Coulomb

EQU Al+M1
Tovia emimédou oAloOnong p=45°-¢/2= 35.00 32.50°
SuvieAeotng nabntlkAg ®Ononc Kp = 2.040 2.4064
QBnon vyaldv xo® Ulog g(y)=gA+y -y -Kp

cos?(p+8)
Ko™ 028 cos(6-5) | 1. |[ SiN(@*O)sin(g+p) 2
~ |cos(8-5) cos(8-B)
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8.

Mév ipeg SpaceLg

Q6non (mieon) ornv Kopuen

QOnon (nieon) otnv Baon

(y=yR)

(y=yA+ 0.90m)

QOnon (dUvoaun) vyoldv Pa= *s(gA+gB)H

Tovia ®Onong yvaldv

Q6non voldv xatd x KateUOuvon

Q6non voaldv xatd y rateUbuvon

Ponfy ®6nong yaldv og mpoc¢ onuetlo

Inueio egpapupoyng @Bnong valrdv x= 0.975 m,

ZUvoAa SUVAHE®V KAL POMQV

AuvAue L g Kol pomég oto kKAtw onueio B

Mév ipeg dpdoetLg

SUVOALKN oplldédvTLla @Bnon yaLdv

SUVOA LKL koaTaxkbdpuen &®Onon yoldv Fsy=

SUVOALKN pomf &6nong vyoLdv

LeLOpLKEG dUVAPELQ

tan(w)=kh/ (1-kv)=0.085/(1-0.043)=0.089,

SuvteAeotnNg nmadntLkAC ®Onong Kp* (STR)= 2.319
E=(Kp*/Kp)=(2.319/2.464)=0.941

(EC8 EN1998-5:2004, §7.3.2, Hoapdpinua E)

EQU Al+M1
gA= 0.00 0.00 kN/m?
gB=-38.56 -46.57 kN/m?
Pp= 17.35 20.96 kN/m
a = 0.00 0.00 °
Ppx=-17.35 -20.96 kN/m
Ppy= 0.00 0.00 kN/m
(x=0,y=0) M = 36.43 44.02 kNm/m
y= 2.100 m
(x=0.975 m, y=2.400 m)
EQU Al+M1
Fsx=-17.35 -20.96 kN/m
0.00 0.00 kN/m
Ms = -5.21 -6.29 kNm/m
©=5.08"°
EQU Al+M1

SUVOALKN oplldédvilia @Bnon yaldv Fsx= -16.33 -19.73

7. Eleyxol eguctabeiag toixou (EQU)
8.7.1. Auvapeig (evépyeLag KOL AVILOTAONG) OOKOUPEVEG OTov T1oixo (EQU)
doptlo vl - y2 Fx Fy X vy
[kN/m] [kN/m] [m] [m]
EvepyntLkh ©6non yaLdv Pa 0.00- 0.40 0.00 0.00 0.000 0.267
EvepyntLkh ©6non yaLdv Pa 0.40- 2.40 18.48 3.26 0.000 1.733
HDodnt Lk O6non yoaldv Pp 1.50- 2.40 -17.35 0.00 0.975 2.100
B&pocg tolxou W 0.00 34.88 0.225 1.437
B&poc enixwong Ws 0.00 18.74 -0.262 1.250

8.7.2. EAeyxog ¢@E&pouoag

Lravétntag eddpoug (EQU)

(EC7 EN1997-1-1:2004,

§6.5.2)

EAeyxog mepintwong pe 0.90x((dio0 Papog+pdvipa)+0.00x(xLvntd KOPUPHG)
doptio (P.v) yl - y2 Fx Fy X0 yo M
[kN/m] [kN/m] [m] [m] [kNm/m]

Evepynt kg o6non voldv Paxl1.10 0.00- 0.40 0.00 0.00 0.975 2.133 0.00
Evepynt LKy @Onon yvoLrdv Pax1.10 0.40- 2.40 20.33 3.59 0.975 0.667 10.07 X0
B&pog tolyxou W x0.90 0.00 31.39 0.750 0.963 -23.54
B&pog enixwoncg Wsx0.90 0.00 16.87 1.237 1.150 -20.86

SUvoAa= 51.85 -34.33
ZUVOAO KATAKOPUPLV SUVAUEWDV = 51.85 kN/m
SUVOAO POMmOV WG MHPOC¢ uIpootd onueio = -34.33 kNm/m

SUVoAO pomdv wg Ipog péocov Baoewc
Exkevipdtnta ec=4.56/51.85=0.088m,

T&oe g e€d&pouc gl=0.047 N/mm?
Evepyd BenéAito L'=1.500-2x0.088=
dépovoa travotnta €ddpoug RA=L' -quk/yM=1.324x(1000x0.15)/1.40= 141.86 kN/m
dépovoa LrkavdéTnta £d&poug Vd=51.85 < Rd=141.86 kN/m,

q2=0.022

1.324 m

4.56 kNm/m

N/mm?

ec<=1.500/6=0.250m

EAeyxocg

Lkavomote{tal

o | [ [ e

(EC7 Hap&ptinua D)

(EC7 E£.2.2,

E£.6.1)
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EAeyxog mepintwoong pe 1.10x(idi0 Papog+pdvipa)+1.50x(xivntd KOpUPHG)

doptio (P.v) yl - y2 Fx Fy X0 yo M
[kN/m] [kN/m] [m] [m] [kNm/m]
Evepynt itk ©6non voldv Pax1.10 0.00- 0.40 0.00 0.00 0.975 2.133 0.00
Evepynt kg &6non voldv Pax1.10 0.40- 2.40 20.33 3.59 0.975 0.667 10.07
B&poc tolixou W x1.10 0.00 38.37 0.750 0.963 -28.78
Bé&poc emixwoncg Wsx1.10 0.00 20.61 1.237 1.150 -25.50
SUvoAa= 62.57 -44.21
SUVOAO KATUKOPUQWVY dUVAUREWV = 62.57 kN/m
SUVOAO pPONmOV WG MIPOC UIpootd onueio = -44.21 kNm/m
SUVvoAo pomdv wg mpog péocov Baoewc = 2.72 kNm/m

Exkevipdinta
T&oe g edd&poug gl=0.049 N/mm?

ec=2.72/62.57=0.043m,

g2=0.034 N/mm?

Evepyb Oegpéiio L'=1.500-2x0.043= 1.413 m

ec<=1.500/6=0.250m

(EC7 Hoapdptnua D)

dépovoa LrkavéTnta €d&pouc RA=L' -quk/yM=1.413x(1000x0.15)/1.40= 151.39 kN/m
®épovoa LrkavdéInta £ddpouc Vd=62.57 < Rd=151.39 kN/m, EAgyxoc¢ Lxovomoleital (EC7 E£.2.2, EE.06.1)
8.7.3. EAeyxog actoxiag Adyw avatponfg (EQU) (EC7 EN1997-1-1:2004, §9.7.4)

AVOTPON) ®WC mpog¢ To unpooTtd k&tw onueilio (xo0=0,yo=0) (x=0.975,y=2.400 m)
!
doptio (P.v) yl - y2 Fx Fy pe) yo Mo+ Mo- Fx kﬂﬁ
[kN/m] [kN/m] [m] [m] [kNm/m] [kNm/m] Fy
Evepynt itk ©6non voldv Pax1.10 0.00- 0.40 0.00 0.00 0.975 2.133 0.00 0.00
EvepyntLlky &6non yaLdv Pax1.10 0.40- 2.40 20.33 3.59 0.975 0.667 13.56 3.50
B&pog tolyxou W x0.90 0.00 31.39 0.750 0.963 0.00 23.54 Xo
B&poc enixwong Wsx0.90 0.00 16.87 1.237 1.150 0.00 20.86
SUvola= 51.85 13.56 47.90
SUVoAO pomdv avatpomng = 13.56 kNm/m
SUvoAo pomdv evuctdbBeLog = 47.90 kNm/m
EAeyxog oe avotponf) Med=13.56 < Mrd=47.90 kNm/m, EAeyxog Lxavomotieltal
Exxkevipdtnta ec=(1.500/2)-(47.90-13.56)/51.85=0.088m, ec<=1.500/3=0.500m
8.7.4. EAleyxog aoctoxioag Adyw odioc6nong (EQU) (EC7 EN1997-1-1:2004, §9.7.3, §6.5.3)
doptio (P.v) vyl - y2 Fx+ Fx- Fy
[kN/m] [kN/m] [kN/m]
EvepyntLkh ©6non yaLdv Pax1.10 0.00- 0.40 0.00 0.00 0.00
EvepyntLkh ©6non yaLdv Pax1.10 0.40- 2.40 20.33 0.00 3.59
HoabntLky OOnon yoLdv Ppx0.90 1.50- 2.40 0.00 15.61 0.00
B&pocg tolxou W x0.90 0.00 0.00 31.39
B&poc enixwong Wsx0.90 , 0.00 0.00 16.87 Fo ~c.B+W.tan(p)
SUvola= 20.33 15.61 51.85
TpLB £d&poug RdA=Nd-tane/yM = 51.85xtan(25.00°)/1.25= 19.34 kN/m
YUVEKT LKOTNTA Rd=A-cu/yM = 1000x1.500x0.005/1.25= 6.00 kN/m
(duvaueilc aviiotaong Adyw ouveRTLROTNTNG €3&POUC mapaAe (movIial) (EC7 §6.5.3. 10)
SUvoAo duvduenv oAloBnong = 20.33 kN/m
SUvoAo duvdueswv aviiotoong (15.61/1.00+19.34) = 34.95 kN/m
EAeyxog oe oAloBnon HA=20.33 < Rd=34.95 kN/m, Eleyxo¢ tkoavomolLelTol
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(EC7 EN1997-1-1:2004, §6.5.2)

8.8. EAeyxolL euotd&OeiLag toiyxou (STR/GEO Al+M1)
8.8.1. AuvapeiLg¢ (evépyeLoag Kol oviiotaong) oaokoGpeveg otov toixo (STR/GEO Al+M1)
doptio vl y2 Fx Fy X vy
[kN/m] [kN/m] [m] [m]
EvepyntLkh ©6non yaLdv Pa 0.00- 0.40 0.00 0.00 0.000 0.267
EvepyntLkh ©6non yaLdv Pa 0.40- 2.40 15.04 3.34 0.000 1.733
HDodnt Lk O6non yoaldv Pp 1.50- 2.40 -20.96 0.00 0.975 2.100
B&poc tolxou W 0.00 34.88 0.225 1.437
B&poc enixwong Ws 0.00 18.74 -0.262 1.250
8.8.2. EAeyxog ¢pépovoag Lravdétntag &ddpoug¢ (STR/GEO Al+M1)
EAeyxog¢ mepimtwong pe 1.00x(idito Papog+pdvipa)+0.00x(kivnTtd KOPUPRQG)
doptio (P.v) yl - y2 Fx Fy X0 yo M
[kN/m] [kN/m] [m] [m] [kNm/m]
Evepynt ik o6non voldv Paxl1.35 0.00- 0.40 0.00 0.00 0.975 2.133 0.00
Evepyntixy o6non voldv Paxl1.35 0.40- 2.40 20.30 4.51 0.975 0.667 9.14
B&pog tolxou W x1.00 0.00 34.88 0.750 0.963 -26.16
B&pog enixwonc Wsx1.00 0.00 18.74 1.237 1.150 -23.18
SUvola= 58.13 -40.20
ZUVOAO KATAKOPUPLV BdUVAUEWDV = 58.13 kN/m
SUVOAO POMOV WG MHPOC¢ uIpootd onueio = -40.20 kNm/m

SUVoAO pomdv w¢ mpog péocov Baoewc

Exkevipdinta

T&oe g e€d&pouc gl=0.048 N/mm?
Evepyd BenéAito L'=1.500-2x0.058=

ec=3.40/58.13=0.058m,

3.40 kNm/m

ec<=1.500/6=0.250m
q2=0.030 N/mm?

1.383 m
dépovoa travotnta €ddpoug RdA=L' -quk/yM=1.383x(1000x0.15)/1.40=

dépovoa LrkavdéTnta £d3&poug Vd=58.13 < Rd=148.18 kN/m,

EAeyxocg

o | [ [ e

(EC7 Hap&ptinua D)

148.18 kN/m

Lkavomote{tal

EAeyxog¢ mepimtwong pe 1.35x(idi1o0 Papog+pdévipa)+l.50x(kivnTtd KOPUPRQG)

(EC7 E£.2.2, E£.6.1)

doptio (P.vy) vyl - y2 Fx Fy X0 yo M
[kN/m] [kN/m] [m] [m] [kNm/m]
Evepynt k) ©6non yaLdv Pax1.35 0.00- 0.40 0.00 0.00 0.975 2.133 0.00
Evepynt ik o6non voldv Pax1.35 0.40- 2.40 20.30 4.51 0.975 0.667 9.14
B&pog tolxou W x1.35 0.00 47.09 0.750 0.963 -35.32
B&pog enixwonc Wsx1.35 0.00 25.30 1.237 1.150 -31.29
SUvoAia= 76.90 -57.47
SUVOAO KATAKOPUQWY dUVAUREWV = 76.90 kN/m
SUVOAO POMOV WG MHPOC¢ uIpootd onueio = =57.47 kNm/m
SUVoAO pomdv w¢ mpog uéocov Baoewc = 0.20 kNm/m

Exkevipdinta

T&oe g €d&opouc gl=0.052 N/mm?
Evepyd BepéAilo L'=1.500-2x0.003=

ec=0.20/76.90=0.003m,

ec<=1.500/6=0.250m
g2=0.051 N/mm?

1.495 m
dépovoa travotnTa £€ddpoug RdA=L' -quk/yM=1.495x(1000x0.15)/1.40=

dépovoa LrkavoéTnta £d&poug Vd=76.90 < Rd=160.18 kN/m,

EAeyXxog

o | [ [ e

(EC7 Hap&ptinua D)

160.18 kN/m

LrovommolelTal

8.8.3. EAeyxog aoctoxiag Adyw avatponi¢c (STR/GEO Al+M1)

(EC7 E£.2.2, E£.6.1)

(EC7 EN1997-1-1:2004, §9.7.4)

3 ljﬁ
Yo Fy
I—»xo

Avatpony w¢ HPOog TO PIpooTd k&tw onueio (xo0=0,yo=0) (x=0.975,y=2.400 m)
<!

doptio (P.v) vyl - y2 Fx Fy X0 yo Mo+ Mo-

[kN/m] [kN/m] [m] [m] [kNm/m] [kNm/m]
Evepyntixy 06non voldv Pax1.35 0.00- 0.40 0.00 0.00 0.975 2.133 0.00 0.00
Evepyntixy o6non voldv Paxl1.35 0.40- 2.40 20.30 4.51 0.975 0.667 13.54 4.40
B&pog tolxou W x1.00 0.00 34.88 0.750 0.963 0.00 26.16
B&pog enixwoncg Wsx1.00 0.00 18.74 1.237 1.150 0.00 23.18
SUvola= 58.13 13.54 53.74
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ZUVOAO pOImOV AVATPONING
SUvoAo pomdv eguctdBeLog

= 13
= 53

.54 kNm/m
.74 kNm/m

EAeyxog oe avoatponf Med=13.54 < Mrd=53.74 kNm/m,

EAeyxog

LkavonmotlelTal

Exkevipdtnta ec=(1.500/2)-(53.74-13.54)/58.13=0.058m,

8.8.4. EAleyxog actoxiag Adyw odiocOnong

(STR/GEO A1+M1)

ec<=1.500/3=0.500m

(EC7 EN1997-1-1:2004,

doptio (P.v) vyl - y2 Fx+ Fx- Fy
[kN/m] [kN/m] [kN/m]
Evepyntixy &6non voldv Pax1.35 0.00- 0.40 0.00 0.00 0.00
EvepyntLkh ©6non yaLdv Pax1.35 0.40- 2.40 20.30 0.00 4.51
HoabntLky OOnon yoLdv Ppx1.00 1.50- 2.40 0.00 20.96 0.00
B&poc tolxou W x1.00 0.00 0.00 34.88
Bé&poc enixwong Wsx1.00 0.00 0.00 18.74
SUvola= 20.30 20.96 58.13
TpLBA £d&poug RdA=Nd-tane/yM = 58.13xtan(25.00°)/1.10= 24.64 kN/m
RYUVEKT LKOTNTA Rd=A-cu/yM = 1000x1.500x0.005/1.10= 6.82 kN/m

(duvauetlc aviiotaong Adyw ouvekTLkROTNTAG €d&pouUC moapaAe{movIiol)
SUvoAo duvduewnv oAloBnong

SUvoAo duvduenv aviiotoong (20
EAeyxoc o oAloBnon HA=20.30 < Rd=39.61 kN/m,

.96/1.40+24.64)

EAeyxog

20.30 kN/m
39.61 kN/m

LkovonoLlelTol

8.9. AvtiLoeLlopLlrOg EAeyXOQ

EAeyxol euctdbeLag toixou (pe

8.9.1. Auvapeig (evépyeirag

ogLopd)

KOl QVT{ioTtaong) AOKOUHEVEG OTOV TOiXO

Fs =c.B+W.tan(o)

§9.7.3, §6.5.3)

(EC7 §6.5.3. 10)

(EC8 EN1998-5:2004)

(EC7 §6.5.2)

doptio vyl - y2 Fx Fy X vy
[kN/m] [kN/m] [(m] (m]
EvepynT LKy @Onon voLrdv Pa 0.00- 0.40 0.00 0.00 0.000 0.200
Evepynt ik o6non voldv Pa 0.40- 2.40 15.04 3.34 0.000 1.400
HoabntLky OOnon yoLdv Pp 1.50- 2.40 -19.73 0.00 0.975 2.100
B&pog tolxou W 0.00 34.88 0.225 1.437
B&pog enixwonc Ws 0.00 18.74 -0.262 1.250
8.9.2. Mpdbobeteg duvapeitg ASyw OeLopoU
doptio vyl - y2 Fx Fy X vy
[kN/m] [kN/m] [(m] (m]
Evepynt k) ©6non yaLdv Pa 0.00- 0.40 0.00 0.000 0.200
Evepyntixy o6non voldv Pa 0.40- 2.40 2.71 0.000 1.400
B&pocg tolxou W 2.96 +1.50 0.225 1.437
B&pog enixwoncg Ws 1.59 +0.81-0.262 1.250
8.9.3. EAdeyxog ¢pépoucag Lravétntag eddpoug (pe oeilopd)
doptio (P.vy) vyl - y2 Fx Fy X0 yo M
[kN/m] [kN/m] [m] [m] [kNm/m]
Evepynt ik o6non voldv Pax1.00 0.00- 0.40 0.00 0.00 0.975 2.200 0.00
Evepynt LKy @Onon yvoLdv Pax1.00 0.40- 2.40 17.75 3.34 0.975 1.000 14.49
B&pog tolxou W x1.00 2.96 33.38 0.750 0.963 -22.18
B&poc enixwong Wsx1.00 1.59 17.93 1.237 1.150 -20.35
SUvola= 54.65 -28.04
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54.65 kN/m
SUVOAO pPOmOV WG MIPOC UIPpooTd onueio = -28.04 kNm/m

SUVvoAo pomdv wg mpog Héocov Baocewc = 12.95 kNm/m a4 q-
Exkevipdtnta ec=12.95/54.65=0.237m, ec<=1.500/6=0.250m

T&oe g edd&poug gl=0.071 N/mm? g2=0.002 N/mm?

SUVOAO KATUKOPUQWY dUVAUREWV

Evepyd BenéAito L'=1.500-2x0.237= 1.026 m (EC7 Hoapdptnua D)
dépovoa LrkavéTnta £d&pouc RA=L' -quk/yM=1.026x(1000x0.15)/1.00= 153.90 kN/m
dépovoa LrkavdéTnta £d&pouc Vd=54.65 < Rd=153.90 kN/m, EAgyxoc¢ Lkovomoleital (EC7 E£.2.2, EE.06.1)
8.9.4. EAeyxog ¢pépovcag Lkavétntag eddpoug (pe oeilopd) (EC7 §6.5.2)
doptilo (P.v) vyl - y2 Fx Fy X0 yo M
[kKN/m] [kN/m] [m] [m] [kNm/m]

Evepynt itk ©6non voldv Pax1.00 0.00- 0.40 0.00 0.00 0.975 2.200 0.00
Evepynt Lk 6Onon yoLdv Pax1.00 0.40- 2.40 17.75 3.34 0.975 1.000 14.49
B&pog tolyxou W x1.00 2.96 36.38 0.750 0.963 -24.43
Bé&poc enmixwoncg Wsx1.00 1.59 19.55 1.237 1.150 -22.35

SUvoAa= 59.27 -32.29
SUVOAO KATAKOPUQWVY dUVAUREWV = 59.27 kN/m
SUVOAO pPOmOV WG MIPOC UIPpooTd onueio = -32.29 kNm/m

SUVvoAo pomdv wg mpog Héocov Baoewc = 12.16 kNm/m a4 q-
Exkevipdtnta ec=12.16/59.27=0.205m, ec<=1.500/6=0.250m

T&oe g edd&poug gl=0.072 N/mm? g2=0.007 N/mm?

Evepyd BenéAio L'=1.500-2x0.205= 1.090 m (EC7 Hoapdptnua D)
dépovoa LrkavéTnta £d&pouc RA=L' -quk/yM=1.090x(1000x0.15)/1.00= 163.50 kN/m

dépovoa LrkavdéInta £d&poug Vd=59.27 < Rd=163.50 kN/m, EAsgyxoc¢ Lkovomoleital (EC7 E£.2.2, EE.06.1)
8.9.5. EAeyxog actoxiag Adyw avatponfg (pe oeiopd) (EC7 §9.7.4)

AVOTPON) ®WC mpog¢ To pnpooTtd k&tw onueilio (xo0=0,yo=0) (x=0.975,y=2.400 m)

doptio (P.v) vyl - y2 Fx Fy X0 yo Mo+ Mo-

[kN/m] [kN/m] [m] [m] [kNm/m] [kNm/m]
Evepynt itk ©6non voldv Pax1.00 0.00- 0.40 0.00 0.00 0.975 2.200 0.00 0.00
EvepyntLlky &6non yaLdv Pax1.00 0.40- 2.40 17.75 3.34 0.975 1.000 17.75 3.26
B&poc tolxou W x1.00 2.96 34.88 0.750 0.963 2.85 26.16
B&poc tolxou W x1.00 0.00 -1.50 0.750 0.963 1.12 0.00%
B&poc enixwong Wsx1.00 1.59 18.74 1.237 1.150 1.83 23.18
B&poc enixwong Wsx1.00 0.00 -0.81 1.237 1.150 1.00 0.00%*
SUvoAa= 54.65 24.55 52.60

(*olL poméc apvnTLKOV KATAKOPUPLY @opTiwv Adyw o lopoU HpooTifevial OTLG POHEC AVATEONING)

ZUvoAo pomdv avatponng = 24 .55 kNm/m

SUvoAo pomdv euctdBelog = 52.60 kNm/m

EAeyxoc og avoatpomnf] Med=24.55 < Mrd=52.60 kNm/m, EAeyxoc¢ Lravomotleltal
Exkevipdinta ec=(1.500/2)-(52.60-24.55)/54.65=0.237m, ec<=1.500/3=0.500m

8.9.6. EAleyxog actoxiag Adyw odiocOnong (pe oeiopd) (EC7 §9.7.3, §6.5.3, EC8-5 §5.4.1.1)
doptio (P.v) vyl - y2 Fx+ Fx- Fy

[kN/m] [kN/m] [kN/m]
Evepynt kg o6non voldv Pax1.00 0.00- 0.40 0.00 0.00 0.00
Evepynt ik o6non voldv Pax1.00 0.40- 2.40 17.75 0.00 3.34
Dabnt Lk OOnon yoLdv Ppx1.00 1.50- 2.40 0.00 19.73 0.00
Bé&poc tolixou W x1.00 2.96 0.00 33.38
Bé&pocg enmixwoncg Wsx1.00 1.59 0.00 17.93
SUvoAa= 22.30 19.73 54.65

—>
Fs =c.B+W.tan(op)

BETONexpress
software byRUNET (c)

95



NAATEA EAEYGEPIAZ

To LB ed&pouc

SUVEKTLKOTNTA

SUvoAo duvduewnv oAloBnong
SUvoAo duvduewnv aviiotoaong
EAeyxoc og oAloBnon HA=22.30 < Rd=45.21 kN/m,

Rd=Nd -tang/yM
Rd=A -cu/yM

54.65xtan (25.00°)/1.00=

1000x1.500x0.005/1.00=
(duvépuelc aviliotaong Adyw oUveKRTLKRKOTNTIAG €3&pOUC mapaAe{movIial)
22.30 kN/m
45.21 kN/m

(19.73/1.00+25.48)

EAeyxog

25.48 kN/m
7.50 kN/m

Lkovonoleltol

(EC7 §6.5.3. 10)

(EC2 EN1992-1-1:2004)

(EC2 §9.6, §6.1)
(§3, §4.4.1.1)
(EC2 §9.6.2)

8.10. EAeyxog¢ emdpkelag dLacTdoE®V KOPHOU tOiXOU
8.10.1. $6ption 1.35x(pévipa Suopevh)+1l.00x (pévipa evpevh)+1l.50x(x1vntd dvopevy)
AuvApeLlg (o010 kKévipo PB&pouc dLATORNG) oOtov kopud 1toU TOlXOU
y h Fx Fy M
[m] [m] [kN/m] [kN/m] [kNm/m]
0.25 0.450 0.00 2.81 0.00
0.50 0.450 0.05 5.64 0.00
0.75 0.450 0.62 8.57 0.04
1.00 0.450 1.84 11.65 0.27
1.25 0.450 3.66 14.87 0.86
1.50 0.450 6.14 18.24 1.95
1.75 0.450 9.25 21.74 3.70
2.10 0.450 14.69 26.88 7.60
8.10.2. EAeyxoG KopuoU toixou oce K&pyn
Srupddepa-X&dAupag: C25/30-B500C, Emix&Auyn omAlopoU: Cnom=50 mm
Katoakbpupog omhionudg eAdytotoc:0.26 (fctm/fyk)d, 0.0013d, 0.0020Ac, péyiLotoc:0.04Ac
% Med Ned d Kd x/d ec/es Ks As min As
[m] [kN/m] [kN] [mm] [cm?/m] [cm?/m]
0.25 0.00 -2.81 395 57.13 0.00 0.1/20.0 2.30 0.00 ( 4.50)
0.50 0.00 -5.64 395 40.28 0.01 0.1/20.0 2.30 0.00 ( 4.50)
0.75 0.04 -8.57 395 32.31 0.01 0.2/20.0 2.31 0.00 ( 4.50)
1.00 0.27 -11.65 395 26.31 0.01 0.2/20.0 2.31 0.00 ( 4.50)
1.25 0.86 -14.87 395 21.47 0.01 0.3/20.0 2.31 0.00 ( 4.50)
1.50 1.95 -18.24 395 17.58 0.02 0.3/20.0 2.31 0.00 ( 4.50)
1.75 3.70 -21.74 395 14.53 0.02 0.4/20.0 2.31 0.00 ( 4.50)
2.10 7.60 -26.88 395 11.32 0.02 0.5/20.0 2.32 0.10 ( 5.34)
8.10.3. ®bption 1.00x(pévipa Suopevh)+1l.00x (pévipa evpevh)+0.30x(xitvnta)+1.00x (oeLopdg)

AUVAPE LC

(oto xévipo RB&poug dLATOUNAC)

otov kopud TOoU TOly)OU

(pe oeLopd)

vy h Fx Fy M
[m] [m] [kN/m] [kN/m] [kNm/m]
0.25 0.450 0.24 2.81 0.03
0.50 0.450 0.53 5.64 0.12
0.75 0.450 1.26 8.57 0.34
1.00 0.450 2.56 11.65 0.89
1.25 0.450 4.39 14.87 1.97
1.50 0.450 6.80 18.24 3.80
1.75 0.450 9.76 21.74 6.58
2.10 0.450 14.85 26.88 12.48
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8.10.4. EAeyxog¢ KoppoU toixou oe kapyn (pe oeiopd) (EC2 §9.6, §6.1)
SrUpOS epa-X&AuBag: C25/30-B500C, Emix&Auyn omAilopoy: Cnom=50 mm (83, §4.4.1.1)
Katoakbpupog omhiopdg eAdyxtotoc:0.26 (fctm/fyk)d, 0.0013d, 0.0020Ac, péytotocg:0.04Ac (EC2 §9.6.2)

% Med Ned d Kd x/d ec/es Ks As min As
[m] [kN/m] [kN] [mm] [cm?/m] [cm?/m]
0.25 0.03 -2.81 395 55.42 0.00 0.1/20.0 2.30 0.00 ( 4.50)
0.50 0.12 -5.64 395 38.06 0.01 0.1/20.0 2.30 0.00 ( 4.50)
0.75 0.34 -8.57 395 29.48 0.01 0.2/20.0 2.31 0.00 ( 4.50)
1.00 0.89 -11.65 395 23.31 0.01 0.2/20.0 2.31 0.00 ( 4.50)
1.25 1.97 -14.87 395 18.62 0.01 0.3/20.0 2.31 0.00 ( 4.50)
1.50 3.80 -18.24 395 15.04 0.02 0.4/20.0 2.31 0.00 ( 4.50)
1.75 6.58 -21.74 395 12.32 0.02 0.5/20.0 2.32 0.10 ( 5.34)
2.10 12.48 -26.88 395 9.57 0.03 0.6/20.0 2.32 0.38 ( 5.34)

8.10.5. OmAiopoi KoppolU toixou

OnAtopoi miocw (Xxépa) mapeitdg tToixou 10/14.5 ( 5.41lcm?/m)
OnAiopdc diavophe & 8/40.0 ( 1.26cm?/m)

OmAiLopdg epnpdg (eredd.) mapeLdg toixou @10/17.0 ( 4.62cm?/m)
OnAiopdgc dLavophe & 8/40.0 ( 1.26cm?/m)

8.10.6. AyxkiUpwon omAiopoU KoppoU toixou (EC2 §8.4)
Baolkd PAKOG ayKUPWONG (EC2 EE.8.3)
1b, rqd=(g/4) (osd/fbd) =(10/4) x (31/1.61)=47mm
0sd=435.00x38/541=31MPa fbd=2.25x0.70xfctd=1.61 MPa (EC2 §8.4.2)
AnattoUpuevo unRkog ayxrUpwong lbd=0.70x47=33mm, Cnom:50mm>3x10:30nmu43@) (EC2 §8.4.4, T.8.2)

EA&X LOTO PAKOC oykUpwong lb,min=max (0.301lbrqgd, 10g,100mm)=100mm
Anopoaitnto &ykitotpo 100mm oto kK&Tw &Kpo Twv PARdWV OTALOuoU

8.10.7. EAeyxoGg KOpuoU ce didtunonq (EC2 EN1992-1-1:2004, §6.2.2)

Srupddepa-X&Aupag: C25/30-B500C, Emix&Auyn omAlopoU: Cnom=50 mm (§3, §4.4.1.1)
H xatoavopun tou ¢@optiliou dBnonc elval ypoapplxh, dpa n peTafoAn Tng dLATUNT LKAC
dUvauncg eivol napafoArikn. H petafoAn Tng dLATOUNG TOU KOPUOU e€lval YVPAHHPLKLN.
Apa n duopevécotepn Béon via éAxeyxo didtunoncg eival oto k&tw PéPOC TOU KOPUOU.

Ved=8.55 kN/m, Ved (+ogloptkd6c)=9.10 kN/m, Ned=-21.08 kN/m

Avioxn tépvouoa xwpic omAiopd di&iunong Vrdc (EC2 §6.2.2)
Vrde=[Crdc 'k - (100pl -fck) %¥+k1 -ocp] ‘bw -d (EC2 E£.6.2.a)
Vrdc>= (vmin+kl -ocp) ‘bw-d (EC2 EE.6.2.D)

Crdc=0.18/yc=0.18/1.50=0.120, fck=25MPa ,bw=1000mm, d=395mm

k=1++(200/d)<=2, k=1.71, k1=0.15

pl=Asl/ (bw-'d)=541/(1000x395)=0.0014

ocp=Ned/Ac=1000x21.08/450000=0.05N/mm?

vmin=0.0350 -k " -yfck = 0.39N/mm?, (EC2 E£.6.3N)
Vrd, c(min)=0.001x(0.3940.15x0.05)%x1000x395=157.01kN/m
Vrdc=0.001x[0.120x1.71x(0.14x25)%%4+0.15%0.05]x1000x395=126.03, Vrdc=157.01kN/m

Ved=9.10 kN/m <= Vrdc=157.01 kN/m, di&tunon OK

Vrdmax=ocw ‘bw -z vl -fcd/ (cot®+tanb), Ved/max (Vrdmax)=0.01, 6=45.0° cotf=1.00 tanb=1.00
acw=1.00 z=0.9d, fck=25.0<=60Mpa v1=0.6[1-fck/250]=0.6[1-25/250]1=0.540, fcd=14.17Mpa
Vrdmax=0.001x1.00x1000x0.9x395x0.540x14.17/2.00=1360.1 kN

Ved=14.8 kN < 1360.1 kN =Vrdmax, O £Aeyxog emaAnbevetal
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8.11.

EAeyxog endpretog SLactdoenv medidou koL omAiopol

8.11.1. EAeyXoC THAPATOC HIOPOCTA X=

0.975 m to x=0.450 m

SUVOAO KATAKOPUQWY dUVAUREWV

SUVOAO pomdv ®w¢ mpog uécov BAcewg
gl= 0.052 N/mm?, g2= 0.051 N/mm?,
nleon and (diLo R&pog g3=
M= 5.74 kNm/m, V= 21.85 kN/m

= 76.90 kN/m
= 0.20 kNm/m

w= 0.525 m

0.010 N/mm?

V og oambéortoon h=250mm ond nopetd = 11.54 kN/m

Med= 5.74k Nm/m, Ved= 11.54 kN/m
8.11.2. EAeyxog tpApatog¢ miow x=-0.525 m to x=0.000 m
SUVOAO KATAKOPUE®V JdUVAUEWV = 76.90 kN/m
SUVOAO pomdv w¢ mpog uécov PBdoswg = 0.20 kNm/m
gl= 0.051 N/mm?, g2= 0.051 N/mm?, w= 0.525 m

nieon and enixwon xol

{dLto R&poc g3= 0.058 N/mm?

M= -0.98 kNm/m, V= 3.72 kN/m

V og ambéotoon h=250mm and nmoapetd = 1.97 kN/m

Med= -0.98k Nm/m, Ved= 1.97 kN/m
8.11.3. EAeyxo¢ tpApatog niocw x=-0.525 m to x=0.000 m
SUVOAO KATAKOPUE®V JdUVAUEWV = 58.13 kN/m
SUVvoAo pomdv wg mpog pécov Bloswg = 3.40 kNm/m
gl= 0.036 N/mm?, g2= 0.030 N/mm?, w= 0.525 m

nieon and enixwon xol
M= -1.54 kNm/m, V= 5.32 kN/m

V oe améotaon h=250mm and nopel& =

Med= -1.54k Nm/m, Ved= 3.21 kN/m

8.11.4.

{dito RB&poc g3=

0.043 N/mm?

3.21 kN/m

EAeyxo¢ tpfpatog pnpooctd x=0.975 m to x=0.450 m (pe oeilopd)

SUVOAO KATUKOPUQWY dUVAUNEWV = 54.65 kN/m
SUVvoAo pomdv wg mpog pécov Bloswg = 12.16 kNm/m
gl= 0.069 N/mm?, g2= 0.046 N/mm?, w= 0.525 m
nieon andé (dto R&pog g3= 0.008 N/mm?

M= 9.03 kNm/m, V= 25.99 kN/m

V oeg ambéotaon h=250mm and mnopetd& = 15.12 kN/m
Med= 9.03k Nm/m, Ved= 15.12 kN/m
8.11.5. EAeyxog tpfpatog micw x=-0.525 m to x=0.000 m (pe oceiopd)
SUVOAO KATAKOPUQWVY dUVAREWV = 54.65 kN/m
SUVoAO pomdv wg Ipog pécov PBloswg = 12.16 kNm/m
gl= 0.027 N/mm?, g2= 0.004 N/mm?, w= 0.525 m

nieon oand eniyxwon xol
M= -2.65 kNm/m, V= 14.51 kN/m

V oe andéotaon h=250mm omnd nopeld =

Ved= 9.14 kN/m

{dLo R&poc g3= 0.043 N/mm?

9.14 kN/m

Med= -2.65k Nm/m,

8.11.6. EAeyxog medidou évavtL KApyng

SrUPOS epa—-X&AuBag: C25/30-B500C, Emix&Auyn omAilopov: Cnom=50 mm

(EC2 EN1992-1-1:2004)

e

—

f W

o T e,

(EC2 EN1992-1-1:2004, §6.1)
(§3, §4.4.1.1)
.33, As= 0.86cm?/m
.32, As= 0.33cm?/m
(EC2 §9.3.1)

Med= 9.03kNm/m, d=244mm, Kd= 8.12 x/d=0.03 €c2/es1l=-0.7/20.0 ks=2
Med= -3.45kNm/m, d=244mm, Kd=13.14 x/d=0.02 £c2/es1=-0.4/20.0 ks=2
EAG&xLtotog onAtopdg As>=0.26bd - -fctm/fyk (As= 3.30cm?/m)

EA&xLOot0oG omAilopdc @12/34.0 ( 3.32cm?/m)

8.11.7. OnmAiocpoi medidou toixoUu

OnAiopdc medidov KATW® @12/34.0 ( 3.32cm?/m)

OnmAiopdédg medidov ave @12/34.0 ( 3.32cm?/m)

AsvutepelwVv eyKApoLog¢ omAtopd¢ F12/40.0 ( 2.82cm?/m)
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8.11.8. EAeyxog nedidou oce diLatpnon-dLatpnon (EC2 EN1992-1-1:2004, §6.2.2)

SrUpOS epa-X&AuBag: C25/30-B500C, Emix&Auyn omAilopoy: Cnom=50 mm ($3,
Avtoxn diL&tpnong xwplic omhioud did&tunong Vrdc (EC2 §6.4.4)
vrde=[Crdc -k - (100pl -fck) ¥ . (2d/a)] ‘bw-d (EC2 EE.6.50)
Vrdc>=[vmin -2d/a] ‘bw-d, d=dm=244mm, a=244mm
Crdc=0.18/yc=0.18/1.50=0.120, fck=25MPa ,bw=1000mm, d=244mm
k=1++(200/d)<=2, k=1.91

pl=Asl/ (bw-d)=332/(1000x244)=0.0014

vmin=0.0350 k"0 \fck = 0.46N/mm?, (EC2 EE£.6.3N)
Vrd,c(min)=0.001x(0.46x2x244/244)x1000x244=224.48kN/m
Vrde=0.001x[0.120x1.91x(0.14x25) %¥x2x244/2441x1000x244=169.82, Vrdc=224.48kN/m
Ved=15.12 kN/m <= Vrdc=224.48 kN/m, di&tunon xot dt&tpnon OK

Vrdmax=ocw ‘bw -z vl -fcd/ (cot®+tanb), Ved/max (Vrdmax)=0.03, 6=45.0° cotf=1.00 tanb=1.00
acw=1.00 z=0.9d, fck=25.0<=60Mpa v1=0.6[1-fck/250]=0.6[1-25/250]1=0.540, fcd=14.17Mpa
Vrdmax=0.001x1.00x1000x0.9%x244x0.540x14.17/2.00=840.2 kN

Ved=26.0 kN < 840.2 kN =Vrdmax, o £AeyxoCg emaAnbevetal

8.12. Ipopétpnon UVALKOV

SrUpOdepa ovd pétpo PNKOUC Tolxou 1.395 m3/m

OnAitopdg avé pétpo UAKOUG tolyou 37.471 kg/m

SUVOALK& oOkupddepa tolyou 4.560x 1.395= 6.361 m?3

SUVOALKOG omALlopdc tolyou 4.560x 37.471= 170.870 kg
BETONexpress

software byRUNET (c)
99



NAATEA EAEYGEPIAZ

9. TOIXOTX T8 (AYTIKH IINATEIA)

Toixog avtiotpLi{ng wnAiopévou orUpodépatog
(EC2 EN1992-1-1:2004, ECO EN1990:2002, EC7 EN1997-1-1:2004, EC8 EN1998-5:2004, +NA-ELOT:2010)

C25/30 - B500C
Zeiopodg a=0.160g

0.250
_ _ o _
00 9k=20.00° T
4 ck=0.020N/mm?
E 5k=10.00° S
¥=20.00 kN/m? 2
£ g .
9k=25.00° 9k=25.00°
ck=0.005N/mm? ck=0.005N/mm?
o o|  ®k=0.00° Bk=12.50° o
S S| v=21.00 km? ¥=21.00 kN/m? S
~ o ~—
= | 0325 0325 | =
f 0.900 |
9k=25.00°
ck=0.005N/mm?
quk=0.15N/mm?
9.1. Ztoixeia toixov-Napduetpot-Kavoviopoi
ALaotdoeLg
OALkO Uyog tolxou h= 1.600 m
MAkog Tolxou L= 8.390 m
IA&tog tolXxOU OTINV KOPUQY Bl= 0.250 m
IA&t0oG¢ kKopuoU tolyxou otnv B&on B2= 0.250 m
OALkO mA&Tog PBdonc tolixou B= 0.900 m
IA&toc PB&ong tolyxou unpootd 0.325 m
IA&toc P&ong tolyxou miow 0.325 m
Yyogc koppoU tolxou ho= 1.300 m
Yyoc R&ong tolixou 0.300 m
Yyog RB&ong tolixou pmpoot& 0.300 m
Yyog RB&ong tolixou miocw 0.300 m
Tovia epnpdc mope &g pe KATAkOP 0.000° (0:1)
Tovia nicw noapeldc pe KATaAkOPUO 0.000° (0:1)
Bapog toixou
E1d1kd B&pog UALkOU Ttolxou vyg=25.000 kN/m?
EpBaddév diLatounc tolxou A= 0.595 m?
IdL0o B&poc toixou avd pétpo W= 0.595x25.000= 14.88 kN/m
Kévipo B&poug tolyxou x=0.125 m, y=1.013 m (x0=0.450 m, yo=0.587 m)
YALk& toiyxou
Avwedoun : Trupbddepo-X&AuPoac: C25/30-B500C (EC2 §3)
: Emitk&Auyn omAtopoU: Cnom=50 mm (EC2 §4.4.1)

OeuéALlo : IxUupbddsua-X&AuBag: C25/30-B500C
: Emixk&Auyn omAtopoU: Cnom=50 mm
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Bapog emixwong

IdL0 B&poc enixwong avd pétpo Ws=9.09 kN/m

Kévipo P&poug eniyxwong x=-0.168 m, y=

0.628 m

.2. Emipépoug ouvteAecTéC yia dpdoetg RaL edaPpLKEQ

Ldiétnteg

OplLakfy katdotaon Iccoponiac (EQU), AoutxkoU tUmou

Apdon MoV Lun AUOuEVAC
Mév Lun Euvolkp
MetafAnty Auopevig
MetoaBAnTh EuvoLlkD

Edaplkéc Tovia dLatunt LKAg avIOXAC
1dLétnteg Tuvoxn c
ALQTUNT LKA OVTIOXH cu
OALIIT LKA avioxn dqu
Bé&poc

YR,v(R2)=1.40, yR,h(R2)=1.10, VvR,e(R2

.3. Idi.é6tnteg eddpoug OepeAriwong

OALIT LKA aviox) ed&opoug otn RB&on
Tovia tpLRRg e€d&pouc otn PBdon
SuvteAeotic ouvexrtLlkdéTnIag otn R&on

.4. ZeiopLroil ouvteAdeotég

9.

Avnyupévn oceloplky emttdyuvon eddpouc
Kataxdp./opl{. OglOpLlK emltdxuvon
Suvt. Beperlwong

Suvt. omoudaldiniag kiilplou

MelwT LKOGC OUVTIEAECTNG OUUNEPLPOPAC
OptLldévTLog OCeloplkrOC OUVIEAEOCTNC
Katakdpupog OelOuLKOC OUVIEAEOTNGC

( EQ

yGdst:
yGstb:
yQdst:
vyQstb:

o B O

Ye:

ycu:
yqu:
YW

= R =R

)=1.40

qu=0.15 N/mm?

(STR) ,

U )

.10
.90
.50
.00

.25
.25
.40
.40
.00

TewtexVvikoU TUOOU
(STR/GEO)

( AL+M1

1.
1.

1

[ =

35
00

.50
0.

00

.00
.00
.00
.00
.00

)

(SRS

e e e

(EC7 IILv.
(GEO)
(SeLondg)

.00
.00
.00
.00

.00
.00
.00
.00
.00

©=25.00°, ouvieAeoTAC TPLBAC tan(p)=0.466
c=0.005 N/mm?

ag=axg, o=0.
avg/og=0.90
S=1.00
vyI=0.80
r=1.50

kh=0.80x0.16x1.00/1.500=0.

16

kv=0.50x0.085=0.043

ZelopLkég duvapeilg (extdg duvapenv Adyw OOnong yoaLdv)

OpLldévtia dUvaun ceLopoU Adyw Ldiou
Katakdpuen dUvaun oeLlopoU Adyw Ldiou
OpLlévtia dUvaun oeLopoU eniyxwong
Katakdpuen dUvaun o€ LopoU enliyxwong

B&pouc
Bapouc

Fwx=
Fwy=
Fwsx=

Fwsy=

5. Ymoloylopdg evepyntLKAG @Onong yaitdv katd (Coulomb)

9.5.1. TpApa toixou amdé ¥Y=0.000 m éwg ¥Y=0.500 m, Hs=0.500 m

14.
14.
9.
9.

Avew Inupeio A x= 0.000 m y= 0.000 m
K&tw Inpelo B x= 0.000 m y= 0.500 m

Idi.étnteg edagpoug
TUnog ed&poug ApYyLAOGC

ELd1xkd B&pog EnpoU eddpouc

ELdL1kd P&pog xopeopévou eddpoucg
ELd1xkd B&pog vepoU

Tovia €onTeplKAC TPLPAC TOoU £d&pOUCQ
TUVTEAEOTHC OUVERTLROTNTAC €3&POUC
Tovia emiedvetlag ed&poug pe oplldvTLa

y =20.00
ys=21.00
yw=10.00
©=20.00°
c=0.020
B=20.00°

Tovia niow mapeldc tolxou pe xataxkbpupo 6= 0.00°

Tovia tTplPAg petall TolxOoU KUL €d&QOU

¢ 5=10.00°

kN/m?3
kN/m?3
kN/m?3

N/mm?

88x0.
88x0.
09x0.
09x0.

085

085=
043=
085=
043=

o O o

A.1-A.4,

(EC8 EN1998-5:2004,

.26
.64
17
.39

kN /m
kN/m
kN/m
kN/m

(EC8 §3.2.1,
(EC8-5 MLvaxrog

(EC8-5 EE.
(EC8-5 EE.

aa

S7.
(EC8-5 §7.
(EC8 §3.2.
(EC8 §3.2.
T.

Jg

~N NN W W

EC8-5 §3.1)

N P Pw D wNDND
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QOnon ovppwva pe Oswpia Coulomb

EQU Al+M1 _ cos?(p-8)
Ka

Tovio emimédou oAiodnong p=45°+¢/2= 53.00 55.00°
SUVTEAEOTNG e€veEPYNTLKAC ©d6nong Ka = 0.933 0.897
Q6non voldv xab® Uyoc g(y)=gA+y -y -Ka

Mévipeg dpdoeLg

EQU Al+M1

QOnon (nieon) otnv xopuen (y=yA) gA= 0.00 0.00 kN/m?
QOnon (nieon) otnv PBdon (y=yA+ 0.50m) gB= 9.33 8.97 kN/m?
QOnon (dUvaun) vyoaldv Pa= s (gA+gB)H Pa= 2.33 2.24 kN/m
Tovia ®6nong yoLov o = 8.00 10.00 °

QOnon yoaldv xatd x KaTeUbBuUvVOon Pax= 2.31 2.21 kN/m
QOnon vyoaldv kKot& y KATeUOUVODN Pay= 0.32 0.39 kN/m
Pomfl ®6nong yaldv wg¢ mpo¢ onueio (x=0,y=0) M = -0.77 -0.74 kNm/m

snueio egpappoyng @Onong voalrdv x= 0.000 m, y= 0.333 m

ZUvoAa SUVAHE®V KAl POMOV

AuvApeLlc Kol poméc o010 KATw onupeio B (x=0.000 m, y=0.500 m)

Mévipeg dpdoeLg

EQU Al+M1
SUVOALKN optlbdvtia @Bnon yaldv Fsx= 2.31 2.21 kN/m
SUVOALKN kataxkbpuen ®6non yaitdv Fsy= 0.32 0.39 kN/m
YUVOALKEA pomf ®Ononc vyoaLdv Ms = 0.39 0.37 kNm/m

LeLlopLKEG duvapeLg (EC8 EN1998-5:2004,

OpLlbébvtiog oeLloplkdg ouviedeothg kh=0.80x0.16x1.00/1.500=0.085
Katakdpupog oeloplkdg ouviedeotng kv=0.50x0.085=0.043

Edagpoc ndve and tov udpopdpo opllovia

tan (w)=kh/ (1-kv)=0.085/(1-0.043)=0.089, »w=5.08°

Method Mononobe-Okabe (EC8-5 MHapd&ptnua E.4)
yia @Onon voldv roatd& Tn dLdpKe Lo o€ LopoU K

coszecos(e+5)[1+ sin(@+5)sin

2
cos(9+6)cos(9-8)]

§7.3.2, Toap&p

(EC8-5 E£.7.1,
(EC8-5
(EC8-5 MHapd&ptn

cos?(p-w-8)

Tnua

T.7.
EE.T.
pa E.

SUVTEAEOTANC €VEPYNTLKAC ®Onong, Ke* (STR)= 0.971
NpboBetn nieon ed&poug AdOYyw O€LOPoOU
enl tng STR xkatdotaong ¢dptiong &=(Ke*/Ke-1)=(0.971/0.897-1)=0.082

AGvoun €d&eouc Adyw oelouLkoU optiou (MoOvipeg dpdoelg ) Fx=1.082x 2.21= 2.

9.5.2. Tpfpa toixou and ¥=0.500 m éwg ¥Y=1.600 m, Hs=1.100 m
Avew Inuefo A x= 0.000 m y= 0.500 m
K&tw Znpelo B x= 0.000 m y= 1.600 m

Idiétnteg edapoug

39 kN/m

TUnog ed&pouc : ApyLAog pe A&uupo aa
E1d1xd Bdpoc EnpoU e£d&poug y =21.00 kN/m?3

ELdL1kd P&pog xopeopévou eddpoucg ys=23.00 kN/m?

ELdLtkd B&pog vepoU yw=10.00 kN/m?3

Tovia €onTeplKAC TPLPAC TOoU £d&pOUCQ ©=25.00°

SUuvteAeotNg ouvekTLkOTNTIAG €d&POUC c=0.005 N/mm?

Tovia emiedvelag ed&poug pe oplldvT Lo B= 0.00°

Tovia niow mapeldc tolxou pe xataxkbpupo 6= 0.00°

Tovia tTplBAg petall Tolixou koL e£d&pouc 5=12.50°

E” - . 2
S —00-
c0sw c0s 8 °°S(6+9+‘°’E+ %)

Jg

®optia eni tou eddpoug oIV KOPUPH

o N

Opotdpoppo pdvipo optio g= 10.00 kN/m?
Opotduoppo xiLvntd eoptio g= 0.00 kN/m?
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QOnon ovppwva pe Oswpia Coulomb

EQU Al+M1 K= cos?(¢-6)
Tov o SHL?S5OU oALoen?nc/p:45°+©/2: 55.00 57.50° A 0082600ﬂ9+6)E+ sin(@+3)sin(®- ]2
RUVTEAEOCTAC evepyntLKAC &®Ononc Ka = 0.447 0.367 cos(6+0)cos(6-B)
QOnon yoaldv ra® Uloc g(y)=gA+y -y - -Ka
Mévipeg dpdoeLg

EQU Al+M1

Q6non (mieon) otnv xopuen (y=yA) gA= 4.47 3.67 kN/m?
QOnon (nieon) otnv Bdon (y=yA+ 1.10m) gB= 14.80 12.15 kN/m?
QOnon (dUvaun) vyoaldv Pa= s (gA+gB)H Pa= 10.60 8.70 kN/m
Tovia ®6nong yoLov o = 10.00 12.50 °
QOnon yoaldv xatd x KaTeUbBuUvVOon Pax= 10.44 8.49 kN/m
QOnon vyoaldv kKot& y KATeUOUVODN Pay= 1.84 1.88 kN/m

Pomfl ®6nong yaldv wg mpo¢ onueio (x=0,y=0) M =-11.99 -9.75 kNm/m
snueio egpappoyng @Onong volrdv x= 0.000 m, y= 1.148 m

ZUvoAa SUVAHE®V KAl POMOV

AuvApeLlc Kol poméc o010 KATw onupeio B (x=0.000 m, y=1.600 m)

Mévipeg dpdoeLg

EQU Al+M1
SUVOALKNA optlbdvtia @Bnon yaldv Fsx= 12.75 10.70 kN/m
SUVOALKN kataxkbdpuen ®Onon yaldv Fsy= 2.16 2.27 kN/m
YUVOALKEA pomf ®Ononc vyoaLdv Ms = 7.65 6.64 kNm/m

LeLlopLKEG duvapeLg (EC8 EN1998-5:2004,

OpLlbébvtiog oeLloplkdg ouviedeothg kh=0.80x0.16x1.00/1.500=0.085
Katakdpupog oeloplkdg ouviedeotng kv=0.50x0.085=0.043

Edagpoc ndve and tov udpopdpo opllovia

tan (w)=kh/ (1-kv)=0.085/(1-0.043)=0.089, »w=5.08°

Method Mononobe-Okabe (EC8-5 MHapd&ptnua E.4)
yia @Onon voldv roatd& Tn dLdpKe Lo o€ LopoU K

§7.3.2, TNoup&ptnua

(EC8-5 EE.7.1, T.7.

(EC8-5 EE£.7.

(EC8-5 TNuapdptnua E.

cos?(p-w-8)

SUVTEAEOTNG €VEPYNTLKAC ®Onong, Ke* (STR)= 0.433
NpboBetn nieon ed&poug AdOYyw O€LOPoOU
enl tng STR xkatdotaong ¢dptiong £=(Ke*/Ke-1)=(0.433/0.367-1)=0.180

E” - . 2
S —00-
c0sw c0s 8 °°S(6+9+‘°’E+ %)

AGvoun €d&eouc Adyw oelouLkoU optiou (MoOvipeg dpdoelg ) Fx=1.180x 8.49=10.02 kN/m

9.6. Ymoloylopdbg maOntLlkig 66Onong yoitdv katd (Rankine)

9.6.1. TpApa toixou amdé ¥Y=0.500 m éwg¢ ¥Y=1.600 m, Hs=1.100 m
Avw Inuefio A x= 0.575 m y= 0.500 m
K&tw Inpelo B x= 0.575 m y= 1.600 m

Idi.étnteg edagpoug
TUnog ed&poug : ApylLAog pe AQuupo

ELd1xkd B&pog EnpoU eddpouc y =21.00 kN/m?
ELd1xkd P&poc xopeopévou edd&poug ys=23.00 kN/m?3
ELd1xkd B&pog vepoU yw=10.00 kN/m?
Tovia gowteplkAg TPLRAC TOoU €ddpoug ©=25.00°
SUVTeAeO0TANC ouverTLkROTNTOG £€d&PoOUC c=0.005 N/mm?
Tovia emiedvetlac €d&poug pe oplldvTLa B= 0.00°
QOnon oe KATAKOPUQPO e€mLOAVE LA 6= 0.00°

Tovia tTpLBAC petafd tolyxou xalL ed&pouc &= 0.00°

o N
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QOnon ovppwva pe Oswpia Coulomb

EQU Al+M1 K = cos?(p+8)
Tovio snt?ééou OA[O?HO?C 0=45°-¢/2= 35.00 32.50° P 005290036%6)[-TJgﬁﬂ6isygﬁﬂﬁqﬂ]2
TUVTeAeOTAC madNT LKAC ®Bnong Kp = 2.040 2.464 cos(6-0) cos(6-B)
QOnon vyoaldv ra® Uloc gl(y)=gA+y -y Kp
Mévipeg dpdoeLg

EQU Al+M1

QOnon (nieon) otnv xopuen (y=yA) gA= 0.00 0.00 kN/m?
QOnon (nieon) otnv Bdon (y=yA+ 1.10m) gqB=-47.12 -56.92 kN/m?
Q6non (dUvaun) voldv Pa= *s(gA+gB)H Pp= 25.92 31.31 kN/m
Tovia ®6nong yoLov a = 0.00 0.00 °
QOnon yoaldv xatd x KaTeUbBuUvVOon Ppx=-25.92 -31.31 kN/m
QOnon vyoaldv kKot& y KATeUOUVODN Ppy= 0.00 0.00 kN/m

Pomfl ®6nong yaldv wg¢ mpo¢ onueio (x=0,y=0) M = 31.96 38.61 kNm/m
snueio egpappoyng @Onong voldv x= 0.575 m, y= 1.233 m

ZUvoAa SUVAHE®V KAl POMOV

AuvApeLlc Kol poméc o010 KATw onupeio B (x=0.575 m, y=1.600 m)

Mévipeg dpdoeLg
EQU Al+M1
SUVOALKNA optlbdvtia @Bnon yaldv Fsx=-25.92 -31.31 kN/m

SUVOA LKL kataxkbdpuen ®6non yaitdv Fsy= 0.00 0.00 kN/m
YUVOALKEA pomf ®Ononc vyoaLdv Ms = -9.51 -11.49 kNm/m

LeLlopLKEG duvapeLg (EC8 EN1998-5:2004, §7.3.2, Noap&ptnua E)

tan(w)=kh/ (1-kv)=0.085/(1-0.043)=0.089, »=5.08°
TuvteAeoTg nmabnt LkAG ®@Bnong Kp* (STR)= 2.319
E=(Kp*/Kp)=(2.319/2.464)=0.941

EQU Al+M1
SUVOALKNA optllbdvtia @Bnon yaldv Fsx= -24.39 -29.47

9.7. EAeyxol euctdbeLag toixou (EQU)
9.7.1. Auvépeig (evépyelag Kol aviiotaong) oaokoUpeveg otov toixo (EQU) N
H
o
doptio vyl - y2 Fx Fy x y X < =
[kN/m] [kN/m] [(m] (m]
Evepyntixy o6non voldv Pa 0.00- 0.50 2.31 0.32 0.000 0.333 . Wi P
Evepynt ik o6non voldv Pa 0.50- 1.60 10.44 1.84 0.000 1.148 Yo l "
HabntLky OOnon yoLdv Pp 0.50- 1.60 -25.92 0.00 0.575 1.233 TR =T=T=
B&pog tolxou W 0.00 14.88 0.125 1.013 Po > X,
Y
B&pocg enmixwoncg Ws 0.00 9.09 -0.168 0.628 v
9.7.2. EAeyXxog ¢épovoag LKavérntag eddpoug (EQU) (EC7 EN1997-1-1:2004, §6.5.2)

EAeyxog mepintwoong pe 0.90x((di10 Papog+pdvipa)+0.00x(xivntd KOPUPNG)

doptio (P.v) yl - y2 Fx Fy X0 yo M

[kN/m] [kN/m] [m] [m] [kNm/m]

Evepynt Lk 66non yoaldv Pax1.10 0.00- 0.50 2.54 0.35 0.575 1.267 3.03
Evepynt Lk 66non yoaldv Pax1.10 0.50- 1.60 11.48 2.02 0.575 0.452 4.03 X0

B&pog tolxou W x0.90 0.00 13.39 0.450 0.587 -6.02

B&poc enixwong Wsx0.90 0.00 8.18 0.743 0.972 -6.07

SUvola= 23.94 -5.03
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SUVOAO KATAKOPUPWY dUVAREW

v

SUVoAo pomdv wg TPOC UIPooT& onuelo =

SUVvoAo pomdv wg mpog Héocov Baocewc
Exkevipdinta ec=5.74/23.94=0.240m, ec>0

T&oeLg edd&poug g=0.076 N/mm?

Evepyd BepéAio L'=0.900-2x0.240= 0.420 m
dépovoa Lrkavétnta £d&pouc RA=L' -quk/yM=0.420x(1000x0.15)/1.40=
Pépovoa Lkavdtnta eddpoug Vd=23.94 < Rd=45.00 kN/m,

23.94 kN/m
-5.03 kNm/m
5.74 kNm/m
.900/6=0.150m

Bg=0.631 m

EAeyxog

45.00 kN/m
Lkovonoleltoal

EAeyxog mepintwong pe 1.10x((dio0 Papog+pdvipa)+1.50x(xivntd KOPUPHG)

/U/U/‘/

(EC7 Hoapdptnua D)

(EC7 E£.2.2,

E£.6.1)

(EC7 Hap&ptinua D)

doptio (P.v) yl - y2 Fx Fy X0 yo M
[kN/m] [kN/m] [m] [m] [kNm/m]

Evepynt itk &©6non voldv Pax1.10 0.00- 0.50 2.54 0.35 0.575 1.267 3.03

Evepynt itk ©6non voldv Pax1.10 0.50- 1.60 11.48 2.02 0.575 0.452 4.03

B&poc tolixou W x1.10 0.00 16.37 0.450 0.587 -7.36

B&poc enixwong Wsx1.10 0.00 10.00 0.743 0.972 -7.43
SUvoAla= 28.74 -7.73

ZUVOAO KATAKOPUPLV BdUVAUEWDV = 28.74 kN/m

SUVOAO pomdv w¢ HPOC UIPOCT& onuelo = -7.73 kNm/m Bq

SUVvoAo pomdv wg mpog Héocov Baoewc = 5.20 kNm/m

Exxkevipdtnta ec=5.20/28.74=0.181m, ec>0.900/6=0.150m

T&oeLlg e€dd&poug g=0.071 N/mm? Bg=0.807 m

Evepyd BeuéAio L'=0.900-2x0.181= 0.538 m

®épovoa Lravotnta €ddpoug RA=L' -quk/yM=0.538x(1000x0.15)/1.40= 57.64 kN/m

Pépovoa Lkavdtnta eddpoug Vd=28.74 < Rd=57.64 kN/m,

EAeyxog

Lkovonoleltoal

9.7.3. EAeyxog actoxiag Adyw avatpomfig (EQU)

9

AVOXTPON ®WC IPOC TO uIpooTd k&tw onueio (xo=0,yo=0)

(EC7 E£.2.2,

(EC7 EN1997-1-1:2004,
(x=0.575,y=1.600 m)

<!

ES.6.1)

§9.7.4)

0.20
1.17
X0

doptio (P.v) vyl - y2 Fx Fy X0 yo Mo+ Mo- Fx
[kKN/m] [kN/m] [m] [m] [kNm/m] [kNm/m] Yo
Evepynt itk ©6non voldv Pax1.10 0.00- 0.50 2.54 0.35 0.575 1.267 3.22
Evepynt itk ©6non voldv Pax1.10 0.50- 1.60 11.48 2.02 0.575 0.452 5.19
B&pog tolxou W x0.90 0.00 13.39 0.450 0.587 0.00 6.02
B&poc enixwong Wsx0.90 0.00 8.18 0.743 0.972 0.00 6.07
SUvola= 23.94 8.41 13.46
ZUVOAO pomdv avaTPOmng = 8.41 kNm/m
SUvoAo pomdv evuctdbelog = 13.46 kNm/m
EAeyxog oe avoatpon Med=8.41 < Mrd=13.46 kNm/m, FEAeyxog¢ trkavomolLelTol
Exxkevipdtnta ec=(0.900/2)-(13.46-8.41)/23.94=0.239m, ec<=0.900/3=0.300m
.7.4. EAeyxog aoctoxiag Adyw oAicOnong (EQU) (EC7 EN1997-1-1:2004, §9.7.3,
doptio (P.v) vyl - y2 Fx+ Fx- Fy
[kN/m] [kN/m] [kN/m]
Evepyntixy o6non voldv Pax1.10 0.00- 0.50 2.54 0.00 0.35
EvepyntLkh ©6non yaLdv Pax1.10 0.50- 1.60 11.48 0.00 2.02
HDodnt Lk O6non yoaldv Ppx0.90 0.50- 1.60 0.00 23.33 0.00
B&poc tolxou W x0.90 0.00 0.00 13.39
Bé&poc enixwong Wsx0.90 0.00 0.00 8.18 -
5GvOoAa= 14.02 23.33 23.94 Fs =cB+W.tan(e)
TpoLBH £d&pouc RdA=Nd-tane/yM = 23.94xtan(25.00°)/1.25= 8.93 kN/m
RUVEKT LKOTNTA Rd=A-cu/yM = 1000x0.631x0.005/1.25= 2.52 kN/m

(duvdueilc aviiotaong Adyw ouvexrTLrOTNTAG €d&PoUC moapalde (movIiol)

SUvoAo duvduewnv oAloBnong
SUvoAo duvduewnv avilioTtoaong

(23.33/1.00+8.93) =

= 14.02 kN/m
32.26 kN/m

EAeyxog og oAicOnon Hd=14.02 < Rd=32.26 kN/m, EAgyxog

Lxavomoteltal

§6.5.3)

(EC7 §6.5.3. 10)
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9.

8. EAleyxoL gvotébeiLag toixou (STR/GEO Al+M1)

(EC7 EN1997-1-1:2004, §6.5.2)

(EC7 Hap&ptinua D)

9.8.1. Auvépetg (evépyeLag KOl OGVTiOoTOONG) GOKOUHEVEG oTtov toixo (STR/GEO Al+M1)
doptio vl y2 Fx Fy X vy
[kN/m] [kN/m] [m] [m]
EvepyntLkh ©6non yaLdv Pa 0.00- 0.50 2.21 0.39 0.000 0.333
EvepyntLkh ©6non yaLdv Pa 0.50- 1.60 8.49 1.88 0.000 1.148
HDodnt Lk O6non yoaldv Pp 0.50- 1.60 -31.31 0.00 0.575 1.233
B&poc tolixou W 0.00 14.88 0.125 1.013
Bé&poc enixwong Ws 0.00 9.09 -0.168 0.628
9.8.2. EAeyxog¢ ¢pépoucag Lrkavéintag £ddpoug (STR/GEO Al+M1)
EAeyxog¢ mepimtwong pe 1.00x(idito Papog+pdvipa)+0.00x(kivnTtd KOPUPRQG)
doptio (P.v) yl - y2 Fx Fy X0 yo M
[kN/m] [kN/m] [m] [m] [kNm/m]
Evepynt ik o6non voldv Pax1.35 0.00- 0.50 2.98 0.53 0.575 1.267 3.48
Evepyntixy o6non voldv Paxl1.35 0.50- 1.60 11.46 2.54 0.575 0.452 3.73
B&pog tolxou W x1.00 0.00 14.88 0.450 0.587 -6.69
B&pog enixwonc Wsx1.00 0.00 9.09 0.743 0.972 -6.75
SUvola= 27.04 -6.23
ZUVOAO KATAKOPUPLV BdUVAUEWDV = 27.04 kN/m
SUVOAO pomdv wg HPOC UIPOooT& onuelo = -6.23 kNm/m i Eh
SUVoAO pomdv w¢ mpog péocov Baoewc = 5.94 kNm/m
Exkevipdtnta ec=5.94/27.04=0.220m, ec>0.900/6=0.150m q
T&oe g e€d&pouc g=0.078 N/mm? Bg=0.691 m
Evepyd BenéAio L'=0.900-2x0.220= 0.461 m
dépovoa travotnta €ddpoug RA=L' -quk/yM=0.461x(1000x0.15)/1.40= 49.39 kN/m

dépovoa LrkavdéInta £d&poug Vd=27.04 < Rd=49.39 kN/m,

EAeyxocg

Lkovonoleltal

EAeyxog¢ mepimtwong pe 1.35x(idi1o0 Papog+pdévipa)+l.50x(kivnTtd KOPUPRQG)

(EC7 E£.2.2, E£.6.1)

o | [ [ e

(EC7 Hap&ptinua D)

doptio (P.vy) vyl - y2 Fx Fy X0 yo M
[kN/m] [kN/m] [m] [m] [kNm/m]

Evepynt k) ©6non yaLdv Pax1.35 0.00- 0.50 2.98 0.53 0.575 1.267 3.48

Evepynt ik o6non voldv Paxl1.35 0.50- 1.60 11.46 2.54 0.575 0.452 3.73

B&pog tolxou W x1.35 0.00 20.09 0.450 0.587 -9.03

B&pog enixwonc Wsx1.35 0.00 12.27 0.743 0.972 -9.11
SUvoAia= 35.43 -10.93

SUVOAO KATAKOPUQWY dUVAUREWV = 35.43 kN/m

SUVOAO POMOV WG MHPOC¢ uIpootd onueio = -10.93 kNm/m

SUVoAO pomdv w¢ mpog uéocov Baoewc = 5.01 kNm/m

Exkevipdtnta ec=5.01/35.43=0.141m, ec<=0.900/6=0.150m

T&oe g e€d&pouc gl=0.076 N/mm? g2=0.002 N/mm?

Evepyd OeguéAito L'=0.900-2x0.141= 0.617 m

dépovoa travotnta €ddpoug RA=L' -quk/yM=0.617x(1000x0.15)/1.40= 66.11 kN/m

dépovoca Lkavoétnta ed&pouc Vd=35.43 < Rd=66.11 kN/m,

EAeyxog

Lkavonotleltal

9.8.3. EAeyxog¢ actoxioag¢ Adyw avatponfc (STR/GEO Al+M1)

(EC7 E£.2.2, E£.6.1)

(EC7 EN1997-1-1:2004, §9.7.4)

3 p"
Yo Fy
I—b Xo

Avatpon w¢ HPOog TO PIpooTd k&tw onueio (xo0=0,yo=0) (x=0.575,y=1.600 m)
<!

doptio (P.v) vyl - y2 Fx Fy X0 yo Mo+ Mo-

[kN/m] [kN/m] [m] [m] [kNm/m] [kNm/m]
EvepyntLkh ©6non yaLdv Pax1.35 0.00- 0.50 2.98 0.53 0.575 1.267 3.78 0.30
Evepyntixy o6non voldv Pax1.35 0.50- 1.60 11.46 2.54 0.575 0.452 5.18 1.46
B&pog tolxou W x1.00 0.00 14.88 0.450 0.587 0.00 6.69
B&pog enixwoncg Wsx1.00 0.00 9.09 0.743 0.972 0.00 6.75
SUvoAa= 27.04 8.96 15.20
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ZUVOAO pOImOV AVATPONING
SUvoAo pomdv eguctdBeLog

8.96 kNm/m
15.20 kNm/m

EAeyxog oe avotponf) Med=8.96 < Mrd=15.20 kNm/m,

EAeyxog

Lkavonmote{Tal

Exkevipdinta

ec=(0.900/2)-(15.20-8.96)/27.04=0.219m,

ec<=0.900/3=0.300m

(EC7 EN1997-1-1:2004,

9.8.4. EAeyxog¢ actoxioa¢ Adyw oAiocOnong (STR/GEO Al+M1)
doptio (P.v) vyl - y2 Fx+ Fx- Fy
[kN/m] [kN/m] [kN/m]
Evepyntixy &6non voldv Pax1.35 0.00- 0.50 2.98 0.00 0.53
EvepyntLkh ©6non yaLdv Pax1.35 0.50- 1.60 11.46 0.00 2.54
HoabntLky OOnon yoLdv Ppx1.00 0.50- 1.60 0.00 31.31 0.00
B&poc tolxou W x1.00 0.00 0.00 14.88
Bé&poc enixwong Wsx1.00 0.00 0.00 9.09
SUvola= 14.44 31.31 27.04
TpLB £d&poug RdA=Nd-tane/yM = 27.04xtan(25.00°)/1.10= 11.46 kN/m
RYUVEKT LKOTNTA Rd=A-cu/yM = 1000x0.691x0.005/1.10= 3.14 kN/m

(duvauetlc aviiotaong Adyw ouvekTLkROTNTAG €d&pouUC moapaAe{movIiol)

%Uvodlo duvduswv oAlobnong = 14.44 kN/m
SUvoAo duvdueswv aviiotoong (31.31/1.40+11.46) = 33.82 kN/m
EAeyxog o oAloBnon Hd=14.44 < Rd=33.82 kN/m, Eleyxoc¢ tkoavomolLelTol

9.9. AviioelopLkOg €AeyXogQ

§9.7.3,

§6.5.3)

Fs =c.B+W.tan(o)

(EC7 §6.5.3. 10)

(EC8 EN1998-5:2004)

EAeyxol eguoctdbeLag toixou (pe oeiopd)
9.9.1. Auvdapeig (evépyelog KAl OavTioTtaong) QACKOUHEVEG OTOV TOiXO
doptio vyl - y2 Fx Fy X vy
[kN/m] [kN/m] [(m] (m]
EvepyntLlkh &©6non yaiLdv Pa 0.00- 0.50 2.21 0.39 0.000 0.250 "
Evepynt ik o6non voldv Pa 0.50- 1.60 8.49 1.88 0.000 1.050
HoabntLky OOnon yoLdv Pp 0.50- 1.60 -29.47 0.00 0.575 1.233
B&pog tolxou W 0.00 14.88 0.125 1.013
B&pog enixwonc Ws 0.00 9.09 -0.168 0.628
9.9.2. Ipbébocbeteg duvapeig Adyw oelopoy
doptio vyl - y2 Fx Fy X y
[kN/m] [kN/m] [(m] (m]
Evepyntixy 06non voldv Pa 0.00- 0.50 0.18 0.000 0.250
Evepyntixy o6non voldv Pa 0.50- 1.60 1.53 0.000 1.050
B&poc tolixou W 1.26 +0.64 0.125 1.013
B&pog enixwoncg Ws 0.77 +0.39-0.168 0.628
9.9.3. EAeyxog ¢épovoag LKavotntag eddpoug (pe oeioud) (EC7 §6.5.2)
doptio (P.vy) vyl - y2 Fx Fy X0 yo M
[kN/m] [kN/m] [m] [m] [kNm/m]
Evepynt ik o6non voldv Pax1.00 0.00- 0.50 2.39 0.39 0.575 1.350 3.01
Evepynt itk &©6non voldv Pax1.00 0.50- 1.60 10.02 1.88 0.575 0.550 4.43
B&pog tolxou W x1.00 1.26 14.23 0.450 0.587 -5.66
B&poc enixwong Wsx1.00 0.77 8.70 0.743 0.972 -5.71
SUvola= 25.20 -3.93
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SUVOAO KATUKOPUQWY dUVAUREWV

SUVoAo pomdv wg TPOC UIPooT& onuelo =

SUVvoAo pomdv wg mpog Héocov Baocewc

Exkevipdéinta ec=7.41/25.20=0.294m,

T&oelg e€dd&poug g=0.108 N/mm?

Evepyd 8epéAiito L'=0.900-2x0.294= 0.312 m
dépovoa LrkavéTnta £d&pouc RdA=L' -quk/yM=0.312x(1000x0.15)/1.00=

25.20 kN/m

-3.93 kNm/m
7.41 kNm/m

Bg=0.468 m

ec>0.900/6=0.150m

46.80 kN/m

By |

/U/U/‘/

(EC7 Hoapdptnua D)

(EC7 E£.2.2, E£.6.1)

(EC7 §6.5.2)

dépovoa LrkavdétTnta £ddpouc Vd=25.20 < Rd=46.80 kN/m, EAegyxoc¢ Lkavomoleltal
9.9.4. EAeyxog ¢épovoag Lkavétntag eddpoug (pe oceiopd)
doptilo (P.v) vyl - y2 Fx Fy X0 yo M
[kN/m] [kN/m] [m] [m] [kNm/m]

Evepynt itk ©6non voldv Pax1.00 0.00- 0.50 2.39 0.39 0.575 1.350 3.01

EvepyntLkh ©6non yaLdv Pax1.00 0.50- 1.60 10.02 1.88 0.575 0.550 4.43

B&pog tolyxou W x1.00 1.26 15.52 0.450 0.587 -6.24

B&poc enixwong Wsx1.00 0.77 9.48 0.743 0.972 -6.29
SUvoAla= 27.27 -5.09

SUVOAO KATAKOPUQWVY dUVAUREWV = 27.27 kN/m

SUVvoAo pomdv wg HPOC UIPooT& onuelo = -5.09 kNm/m

SUVvoAo pomdv wg mpog Héocov Baoewc = 7.18 kNm/m

Exkevipdéinta ec=7.18/27.27=0.263m,

T&oeLg edd&poug g=0.097 N/mm?

Evepyd 8epéAiito L'=0.900-2x0.263= 0.373 m
dépovoa LrkavéTnta £d&poug RdA=L' -quk/yM=0.373x(1000x0.15)/1.00= 55.95 kN/m

Bg=0.560 m

ec>0.900/6=0.150m

(EC7 Hoapdptnua D)

dépovoa LrkavdéTnta eddpoug Vd=27.27 < Rd=55.95 kN/m, EAegyxoc¢ Lkavomoleltal (EC7 E£.2.2, EE.06.1)
9.9.5. EAeyxog actoxiag Adyw avatpomfg (pe ceiopd) (EC7 §9.7.4)
AVOTPON ®WC mpog¢ To pnpoortd k&tw onuelio (xo=0,yo=0) (x=0.575,y=1.600 m)
doptio (P.v) vyl - y2 Fx Fy X0 yo Mo+ Mo-
[kN/m] [kN/m] [m] [m] [kNm/m] [kNm/m]
Evepynt itk ©6non voldv Pax1.00 0.00- 0.50 2.39 0.39 0.575 1.350 3.23 0.22
EvepyntLlky &6non yaLdv Pax1.00 0.50- 1.60 10.02 1.88 0.575 0.550 5.51 1.08
B&pog tolyxou W x1.00 1.26 14.88 0.450 0.587 0.74 6.69
B&pog tolyxou W x1.00 0.00 -0.64 0.450 0.587 0.29 0.00%*
Bé&poc enmixwoncg Wsx1.00 0.77 9.09 0.743 0.972 0.75 6.75
B&poc enixwong Wsx1.00 0.00 -0.39 0.743 0.972 0.29 0.00%*
SUvola= 25.21 10.81 14.74

(*oL poméc apvnNT LKAV KATAKOPUEWY @OPTiwv Adyw

SUvoAo pomdv avatpomnng
SUvoAo pomdv euctdBe Log

= 10.81 kNm/m
= 14.74 kNm/m
EAeyxoc¢ og avatpon Med=10.81 < Mrd=14.74 kNm/m,

ceLouoU

EAeyxocg

npooctiBevial

Lxavomole ol

Exkevipdtnta ec=(0.900/2)-(14.74-10.81)/25.21=0.294m,

9.9.6. EAeyxog aoctoxiag Adyw oAicbnong

(pe oeLopd)

(EC7 §9.7.3,

doptio (P.v) vyl - y2 Fx+ Fx- Fy

[kN/m] [kN/m] [kN/m]

Evepynt kg o6non voldv Pax1.00 0.00- 0.50 2.39 0.00 0.39
Evepynt ik o6non voldv Pax1.00 0.50- 1.60 10.02 0.00 1.88
Dabnt Lk OOnon yoLdv Ppx1.00 0.50- 1.60 0.00 29.47 0.00
Bé&poc tolixou W x1.00 1.26 0.00 14.23
Bé&pocg enmixwoncg Wsx1.00 0.77 0.00 8.70
SUvoAa= 14.44 29.47 25.20

ec<=0.900/3=0.300m

§6.5.3,

OTLCg poméCc AVATPEONINC)

EC8-5 §5.4.1.1)

—>
Fs =c.B+W.tan(op)
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ToLBH e£d&pouc Rd=Nd-tane/yM = 25.20xtan(25.00°)/1.00= 11.75 kN/m

SuvexrtTLlkOéTnTe Rd=A-cu/yM = 1000x0.468x0.005/1.00= 2.34 kN/m

(duvépuelc aviliotaong Adyw oUveKRTLKRKOTNTIAG €3&pOUC mapaAe{movIial) (EC7 §6.5.3. 10)
SUvoAo duvduewnv oAloBnong = 14.44 kN/m

SUvolo duvduewnv aviiotoaong (29.47/1.00+11.75) = 41.22 kN/m

EAeyxoc og oAloOnon Hd=14.44 < Rd=41.22 kN/m, E:eyxog Lrovomolel{Tol

9.10. EAeyXoG E€mApPKELAC SLAOTACEOV KOPHOU TOixOU (EC2 EN1992-1-1:2004)

9.10.1. $6ption 1.35x(pévipa duopevh)+1.00x (pévipa evpevh)+1.50x (kivntd Suopevy)

AuvApeLlg (o010 kKévipo PB&pouc dLATORNG) oOtov kopud 1toU TOlXOU

y h Fx Fy M

[m] [m] [kN/m] [kN/m] [kNm/m]

0.25 0.250 0.74 1.70 0.05

0.50 0.250 2.98 3.65 0.43

0.75 0.250 4.51 5.55 1.31

1.00 0.250 6.67 7.60 2.63

1.30 0.250 10.10 10.23 5.04
9.10.2. EAeyxo¢ KoOpHoU TtOoiXOoUu Ot KAPYQ (EC2 §9.6, §6.1)
SrUPOS epa-X&AuBag: C25/30-B500C, Emix&Auyn omAilopoy: Cnom=50 mm (§3, §4.4.1.1)
Katakdbpupog omAitopdg eidyxtotocg:0.26 (fctm/fyk)d, 0.0013d, 0.0020Ac, npéyiotocg:0.04Ac (EC2 §9.6.2)

y Med Ned d Kd x/d ec/es Ks As min As

[m] [kN/m] [kN] [mm] [cm?/m] [cm?/m]

0.25 0.05 -1.70 195 47.37 0.01 0.1/20.0 2.30 0.00 ( 2.50)

0.50 0.43 -3.65 195 23.49 0.01 0.2/20.0 2.31 0.00 ( 2.50)

0.75 1.31 -5.55 195 14.95 0.02 0.4/20.0 2.31 0.07 ( 2.64)

1.00 2.63 -7.60 195 10.96 0.03 0.5/20.0 2.32 0.20 ( 2.64)

1.30 5.04 -10.23 195 8.13 0.03 0.7/20.0 2.33 0.45 ( 2.64)

9.10.3. %6ption 1.00x(pévipa dvopevh)+1.00x (pévipa eupevhy)+0.30x (kivntd)+1.00x (ceLopdg)

AuvApeLlc (o010 kévipo PBdpouc dLatoung) ortov kopud ToUu TOliXOoUu (ne oeiLoupd)

y h Fx Fy M

[m] [m] [kN/m] [kN/m] [kNm/m]

0.25 0.250 0.73 1.70 0.08

0.50 0.250 2.66 3.65 0.62

0.75 0.250 4.12 5.55 1.23

1.00 0.250 6.14 7.60 2.54

1.30 0.250 9.30 10.23 5.06
9.10.4. EAeyxog¢ kKoppoU toixou oe xA&pyn (pe oceiopd) (EC2 §9.6, §6.1)
SrUPOS epo—-X&AuBag: C25/30-B500C, Emix&Auyn omAilopov: Cnom=50 mm (§3, §4.4.1.1)
Katoakbpupog omhiopdg eAdyxtotoc:0.26 (fctm/fyk)d, 0.0013d, 0.0020Ac, péytotocg:0.04Ac (EC2 §9.6.2)

% Med Ned d Kd x/d ec/es Ks As min As

[m] [kN/m] [kN] [mm] [cm?/m] [cm? /m]

0.25 0.08 -1.70 195 43.42 0.01 0.1/20.0 2.30 0.00 ( 2.50)

0.50 0.62 -3.65 195 20.88 0.01 0.3/20.0 2.31 0.02 ( 2.64)

0.75 1.23 -5.55 195 15.32 0.02 0.4/20.0 2.31 0.06 ( 2.64)

1.00 2.54 -7.60 195 11.13 0.02 0.5/20.0 2.32 0.19 ( 2.64)

1.30 5.06 -10.23 195 8.12 0.03 0.7/20.0 2.33 0.45 ( 2.64)
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9.

9.10.5. OnmAiopoi KoppoU toixou

OnAiopoi niow(xdpa) napetdg toixou  F10/29.5 ( 2.66cm?/m)
OnAiopdg diavophe & 8/40.0 ( 1.26cm?/m)

OnALopdg epnpdcg (eAevd.) mapeldg toixou @&10/31.0 ( 2.53cm?/m)
OnAiopdg diavophe @& 8/40.0 ( 1.26cm?/m)

9.10.6. AykUpwon omAiLcopoly KoppoU toixou (EC2 §8.4)
Baolkd pRxog aykUpwong (EC2 EE.8.3)
1b, rqd=(g/4) (osd/fbd) =(10/4)x(74/1.61)=114mm
0sd=435.00x45/266=74MPa fbd=2.25x0.70xfctd=1.61 MPa (EC2 §8.4.2)
AnattoUpevo unRkog ayxrUpwong 1lbd=0.70x114=80mm, Cnom:50mm>3x10:30mm=@Qﬂ (EC2 §8.4.4, T.8.2)

EAdxLoto pAkog aykUpwong lb,min=max(0.301brqgd, 10g,100mm)=100mm
Anopoaitnto &ykitotpo 100mm oto k&tw &Kpo Twv P&RJWV OTALOUOU

9.10.7. EAeyxog KoppoU oe diLd&tunonq (EC2 EN1992-1-1:2004, §6.2.2)

SrUPOS epa—-X&AuBag: C25/30-B500C, Emix&Auyn omAilopov: Cnom=50 mm (§3, §4.4.1.1)
H xatavopn tou ¢@optlou dBnong elval ypapplxn, dpa n petafoAn tng dLATunt LKACQ
dUvaung eivol mapafoArikn. H petafoArn tng dLATOUNG TOU KOPHOU e€lval YPAUHPLKN.
Apa n ducuesvéotepn 0fon yvioa £heyxo didtunong £ivoal oto kK&Tw PWEPOC TOU KOPUOU.

Ved=7.87 kN/m, Ved (+oeitoptkdg)=7.25 kN/m, Ned=-8.52 kN/m

Avtoxn tépvouoca xwpic omAiopd did&tunong Vrdc (EC2 §6.2.2)
Vrde=[Crdc -k - (100p1 -fck) %¥+k1 -ocp] -bw -d (EC2 E£.6.2.a)
Vrdc>= (vmin+kl -ocp) ‘bw-d (EC2 E£.6.2.Db)

Crdc=0.18/yc=0.18/1.50=0.120, fck=25MPa ,bw=1000mm, d=195mm

k=1+4/(200/d)<=2, k=2.00, k1=0.15

pl=Asl/ (bw-d)=266/(1000x195)=0.0014

ocp=Ned/Ac=1000x8.52/250000=0.03N/mm?

vmin=0.0350 -k " -yfck = 0.49N/mm?, (EC2 E£.6.3N)
Vrd,c(min)=0.001x(0.49+0.15x0.03)x1000x195=96.43kN/m
VrdC=O.OOlX[O.120X2.OOX(O.14X25)Q%+O.15XO.O3]X1000X195=71.93, Vrdc=96.43kN/m

Ved=7.87 kN/m <= Vrdc=96.43 kN/m, di&tunon OK

Vrdmax=ocw ‘bw -z vl -fcd/ (cot®+tanb), Ved/max (Vrdmax)=0.02, 6=45.0° cotf=1.00 tanb=1.00
acw=1.00 z=0.9d, fck=25.0<=60Mpa v1=0.6[1-fck/250]=0.6[1-25/250]=0.540, fcd=14.17Mpa
Vrdmax=0.001x1.00x1000x0.9x195x0.540x14.17/2.00=671.4 kN

Ved=10.1 kN < 671.4 kN =Vrdmax, o0 £AeyxoCg emaAnbevetal

11l. EAeyxog emdpxretag ditactdoewv nedidov kalL omAiopoli (EC2 EN1992-1-1:2004)

9.11.1. EAeyxo¢ tpfpatog¢ pnpootd x=0.575 m to x=0.250 m

SUVOAO KATAKOPUE®V JdUVAUEWV = 35.43 kN/m ill III III Ilqa

SUVOAO pomdv w¢ mpog pécov PBdoswg = 5.01 kNm/m vV M
gl= 0.076 N/mm?, g2= 0.050 N/mm?, w= 0.325 m
nieon and (dio B&poc g3= 0.010 N/mm? W

M= 3.04 kNm/m, V= 17.25 kN/m q1wq2
V og oambéotoon h=250mm and nmoapeltd = 4.75 kN/m

Med= 3.04k Nm/m, Ved= 4.75 kN/m

9.11.2. EAeyxog¢ tpApatog miocw x=-0.325 m to x=0.000 m
SUVOAO KATAKOPUE®V JdUVAUEWV = 35.43 kN/m

SUVvoAo pomdv wg mpog pécov PBaoswg = 5.01 kNm/m
gl= 0.029 N/mm?, g2= 0.002 N/mm?, w= 0.325 m
nieon and eniyxwon rat (dLo B&pog g3= 0.048 N/mm?
M= -1.94 kNm/m, V= 10.51 kN/m

V og oambéotoon h=250mm oand nmoapetd = 3.16 kN/m

Med= -1.94k Nm/m, Ved= 3.16 kN/m
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9.11.3. EAeyxog¢ tpApatog miow x=-0.325 m to x=0.000 m qs
SUVOAO KATAKOPUE®V JdUVAUEWV = 27.04 kN/m [II]:LI]:[II]
SUVvoAo pomdv wg mpog pécov Bloswg = 5.94 kNm/m ('
gl= 0.013 N/mm?, g2= 0.000 N/mm?, w= 0.116 m M,b
nieon and enixwon kot (dto RB&pog g3= 0.035 N/mm? ﬁ““’W ___
M= -1.82 kNm/m, V= 10.61 kN/m q1iin]i[Ijj[IEQ2
d=250mm >1l6mm=nA&Toug, €éAcyxog o di&tunon dL&tpnon moapaAsimeTal
Med= -1.82k Nm/m, Ved= 0.00 kN/m

9.11.4. EAeyxog¢ tpfpatog pnpooctd x=0.575 m to x=0.250 m (pe oeiLopd)

SUVOAO KATUKOPUQWVY dUVAUREWV = 25.21 kN/m
SUVoAo pomdv wg mpog pécov PBaoswg = 7.18 kNm/m
gl= 0.102 N/mm?, g2= 0.035 N/mm?, w= 0.325 m
nieon andé (dto R&pog g3= 0.008 N/mm?

M= 4.15 kNm/m, V= 19.62 kN/m

V oeg ambéotaon h=250mm and nopetd& = 6.43 kN/m

Med= 4.15k Nm/m, Ved= 6.43 kN/m

9.11.5. EAeyxog¢ tpfpatog miow x=-0.325 m to x=0.000 m (pe ceiopd)
ZUVOAO KATAKOPUPLV BdUVAUEWDV = 25.21 kN/m
SUVoAO pomdv wg Hpog uécov PBloswg = 7.18 kNm/m
gl= 0.000 N/mm2?, g2= 0.000 N/mm?, w= 0.325 m
nieon and eniyxywon xkat (dito RB&pogc g3= 0.035 N/mm?
M= -1.48 kNm/m, V= 11.38 kN/m
V og ambéotaon h=250mm and mopstd& = 2.63 kN/m
Med= -1.48k Nm/m, Ved= 2.63 kN/m

9.11.6. EAeyxog nedidov évaviL xéuyng (EC2 EN1992-1-1:2004, §6.1)
Srupddepa-X&Aupag: C25/30-B500C, Emix&Auyn omAlopoU: Cnom=50 mm (§3, §4.4.1.1)

Med= 4.15kNm/m, d=244mm, Kd=11.98 x/d=0.02 ec2/es1=-0.5/20.0 ks=2.32, As= 0.39cm?/m

Med= -1.94kNm/m, d=244mm, Kd=17.52 x/d=0.02 £c2/es1=-0.3/20.0 ks=2.31, As= 0.18cm?/m

EAG&xLtotog onAtopdg As>=0.26bd - -fctm/fyk (As= 3.30cm?/m) (EC2 §9.3.1)
EA&xLOot0oG¢ omALlopdc @12/34.0 ( 3.32cm?/m)

9.11.7. OmAiopoi medidlou toixoUu

OmAiopdg medidov KAT® 12/34.0 ( 3.32cm?/m)
OnmAiopdédg medidovu &ve @12/34.0 ( 3.32cm?/m)
Asvutepelwv eyKApoLog¢ omAitopd¢ F12/40.0 ( 2.82cm?/m)
9.11.8. EAeyxog medidou oe diatpnon-didtpnon (EC2 EN1992-1-1:2004, $§6.2.2)

SrUPOS epa—-X&AuPBag: C25/30-B500C, Emix&Auyn omAilopov: Cnom=50 mm (§3,
Avioxn diL&tpnong xwpic omAiopd did&tunong Vrdc (EC2 §6.4.4)
Vrde=[Crdc 'k - (100pl -fck) ¥ (2d/a)] ‘bw-d (EC2 E£.6.50)
Vrdc>=[vmin -2d/a] ‘bw-d, d=dm=244mm, a=244mm
Crdc=0.18/yc=0.18/1.50=0.120, fck=25MPa ,bw=1000mm, d=244mm
k=1++(200/d)<=2, k=1.91

pl=Asl/ (bw-d)=332/(1000x244)=0.0014

vmin=0.0350 k"0 -fck = 0.46N/mm?, (EC2 EE£.6.3N)
Vrd,c(min)=0.001x(0.46x2x244/244)x1000x244=224.48kN/m
Vrdc=0.001x[0.120x1.91x(0.14x25) %®¥x2x244/2441x1000x244=169.82, Vrdc=224.48kN/m
Ved=6.43 kN/m <= Vrdc=224.48 kN/m, d.&tunon xoat di&tpnon OK

Vrdmax=ocw ‘bw -z vl -fcd/ (cot®+tand), Ved/max (Vrdmax)=0.02, 6=45.0° cotf=1.00 tanb=1.00
acw=1.00 z=0.9d, fck=25.0<=60Mpa v1=0.6[1-fck/250]=0.6[1-25/250]1=0.540, fcd=14.17Mpa
Vrdmax=0.001x1.00x1000x0.9x244x0.540x14.17/2.00=840.2 kN

Ved=19.6 kN < 840.2 kN =Vrdmax, 0O £AeyxoCg emaAnBevetal
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9.12. MNpopétpnon UALKRAV

TrUpddepa avd pétpo pNkKoug Tolyxou
OnAtopdc avé pétpo uRxoug tolyxou
SUVOALKA okrupbddepa tolyou 8.390x
SUVOALKOC omALlopdc tolyou 8.390x

10. TOIXOEZ T9 (AYTIKH IIAATEIA)

0.595 m3/m
18.796 kg/m
0.595= 4.992 m?
18.796= 157.700 kg

Toixog¢ aviiLotipLing wmALopévou OKUpodépatoq

(EC2 EN1992-1-1:2004, ECO EN1990:2002,

C25/30 - B500C
Zeiopdg a=0.160g

EC7 EN1997-1-1:2004, EC8 EN1998-5:2004, +NA-ELOT

T T 3=1000" 9k=20.00° T
9 ck=0.020N/mm?
E 5k=10.00° S
¥=20.00 kN/m? @
9k=25.00° T
ck=0.005N/mm?
S ST Bk=12.50°
S S| ok=25.00° < |
23 &ooosnmm ¥=21.00 kN/m
8k=0.00°
y=21.00 kN/m? °
° S
S | 0375 0375 | T
g{
f 1.000 |
9k=25.00°
ck=0.005N/mm?
quk=0.15N/mm?
10.1. Ztolxeia toixou-Napdpetpol-Kavoviopoi
ALaotdoeL ¢
OALxkd Uyocg tolxou h= 1.800 m
MAkog Tolxou L= 6.340 m
IA&toc TOlXOU OTNV KOPUQYH Bl= 0.250 m
IA&TO0C KOpPuoOU tolyxou otnv B&on B2= 0.250 m
OALkO mA&Tog PBdonc tolixou B= 1.000 m
IA&toc P&ong tolyxou umpoot& 0.375 m
IA&toc P&ong tolyxou miow 0.375 m
Yyoc koppoU tolxou ho= 1.500 m
Yyog RB&ong tolixou 0.300 m
Yyoc R&ong tolixou umpootd 0.300 m
Yyoc R&ong tolixou miocw 0.300 m
Tovia epnpdc mapeldc pe KATokOP 0.000° (0:1)
Tovia niow noupetldc pe KATAKOPUO 0.000° (0:1)

1.800

:2010)
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Bapog toixovu
E1d1kd B&pog UALkOU tolxou vyg=25.000 kN/m?

EpBaddév ditatoung tolyxou A= 0.675 m?
IdL0o B&poc toliyxou av&d pétpo W= 0.675x25.000= 16.88 kN/m
Kévipo B&poug tolyxou x=0.125 m, y=1.150 m (x0=0.500 m, yo=0.650 m)

YA k& toiyxou
Avwdoun : Irupddepa-X&AuPoacg: C25/30-B500C (EC2 §3)
: Emitxk&Auyn omAtopoU: Cnom=50 mm (EC2 §4.4.1)
OeuéALlo : IxUupbddsua-X&AuBag: C25/30-B500C
: Emitxk&Auyn omAtopoU: Cnom=50 mm

Bapog emixwong
IdL0 B&poc enixwong avd pétpo Ws=11.84 kN/m
Kévipo P&poug eniyxwong x=-0.191 m, y=0.742 m

10.2. Enitpépoug oUvieleotég yia dpdcelg koL edaplrég LdLdtnteg (EC7 Hutv. A.1-A.4, EC8-5 §3.1)
OplLakf katdotaon Iccopomiag (EQU), AopitkoU tUmnou (STR), TewtexvikoU tUnou (GEO)
( EQU ) (STR/GEO) (ZeLopde)
( A1+M1 )
Apdon MoV Lun AUOuEVAC yGdst: 1.10 1.35 1.00
Mév Lun EuvoLkh yGstb: 0.90 1.00 1.00
MetafAnty Auopevig yQdst: 1.50 1.50 1.00
MetaBAnty EuvoLlkp yQstb: 0.00 0.00 0.00
Edaptlkéc Tovia dLoaTunt LKAG AVIOXHQ Yo 1.25 1.00 1.00
1dLétnteg Tuvoxn c yc: 1.25 1.00 1.00
AlXTPUNT LKA avIOXH cCu ycu: 1.40 1.00 1.00
OALIIT LK avioxn gqu yaqu: 1.40 1.00 1.00
Bdépog A'H 1.00 1.00 1.00
VR, v (R2)=1.40, yR,h(R2)=1.10, yR,e(R2)=1.40
10.3. Idiétnteg eddpoug Oepediwong
OALTT LKA avioxn ed&poug otn PR&on qu=0.15 N/mm?
Tovia tpLBhg eddpoug otn PR&on ©=25.00°, ouvieAeoTAC TPLBAC tan(p)=0.466

Suvtedeotng ouvertikdétnitag otn R&on c¢=0.005 N/mm?

10.4. ZeLopLROil ouvieleoTég (EC8 EN1998-5:2004, §7.3.2)
Avnvyuévn celoptky emttdyxuvon e€ddpouc ag=axg, o=0.16 (EC8-5 §7.3.2)
Kataxdp./opLt. OglOopLlKy emltdxuvon avg/og=0.90 (EC8 §3.2.2.3)
Suvt. Beperliwong S=1.00 (EC8 §3.2.2.2)
Suvt. omoudaldintac xtiplou yI=0.80 (EC8 §3.2.1, T.4.3)
MelwT LKOGC OUVTIEAECTNG OUUNEPLPOPAC r=1.50 (EC8-5 Hivakag 7.1)
OpLldéviiog oelouLlkdOC OCUVIEAEOTNANC kh=0.80x0.16x1.00/1.500=0.085 (EC8-5 EE.7.1)
Katakdpupog OeLlOuLKOC OUVIEAEOTNC kv=0.50x0.085=0.043 (EC8-5 E£.7.2)

ZDeLlopLKEG duvapeLg (exktd6g duvapenv Adyw OOnong yoLdv)

OpLldévtia dUvaun celopol Adyw Ldiou R&poug Fwx= 16.88x0.085= 1.43 kN/m

Katakdbpuen dUvaun ocelopol Adyw L1diou R&poug Fwy= 16.88x0.043= 0.73 kN/m

OpLldévtia dUvaun oeLopoU eniyxwong Fwsx= 11.84x0.085= 1.01 kN/m

Katoaxkdpuepn dUvaun o€ LopoU eniyxwong Fwsy= 11.84x0.043= 0.51 kN/m
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10.5. YmoloyiLopdg evepyntLlkAg 6©Onong yatdv kat& (Coulomb)

10.5.1. TpApa toixou amd ¥Y=0.000 m éwg ¥Y=0.600 m, Hs=0.600 m

Avw Inuefio A x= 0.000 m y= 0.000 m

K&tw Inpelo B x= 0.000 m y= 0.600 m

da

Idi.étnteg edagpoug

TUnog ed&pouc ApYyLAOGC

ELd1xkd B&pog EnpoU eddpouc y =20.00 kN/m?

ELd1xkd P&poc xopeopévou edd&poug ys=21.00 kN/m?3

ELd1xkd B&pog vepoU yw=10.00 kN/m?

Tovia gowteplkAg TPLRAC TOU €ddpoug ©=20.00°

SUVTeAeOoTANC ouverTLkROTNTOG £€d&PoOUC c=0.020 N/mm?

Tovia emiedvetlag ed&poug pe oplldvTLa B=10.00° O
Tovia niow mapeldc tolxou pe xatoakbdbpupo 6= 0.00°

Tovia tTplBAg petall TolxoUu KUL €d&POUC 5=10.00°

QOnon ovppwva pe Oswpia Coulomb

EQU Al+M1 K= cos?(¢-6)

Tov o SHL?S5OU oALoen?nc,p:45°+©/2: 53.00 55.00° A 0082600ﬂ9+6)E+ sin(@+3d)sin ]2
RUVTEAEOTAC evepynTLkAC ®Bnonc Ka = 0.639 0.531 cos(6+0)cos(6-B)
QOnon vyoaldv ra® Uloc g(y)=gA+y -y - -Ka

Mévipeg dpdoeLg

EQU Al+M1

QOnon (nieon) otnv xopuen (y=yA) gA= 0.00 0.00 kN/m?

QOnon (nieon) otnv PBdon (y=yA+ 0.60m) gB=  7.67 6.37 kN/m?

Q6non (dUvoun) voildv Pa= *2(gA+gB)H Pa= 2.30 1.91 kN/m

Tovia ®8nong yaLdv o = 8.00 10.00 °

QOnon yoldv xatd x KaTeUBUvVODN Pax= 2.28 1.88 kN/m

QOnon yoaldv kKot& y KATeUOUVODN Pay= 0.32 0.33 kN/m

Pomfl ®6nong yaldv wg mpo¢ onueio (x=0,y=0) M = -0.91 -0.75 kNm/m

snueio egpappoyng @Onong vyoalrdv x= 0.000 m, y= 0.400 m

ZUvoAa SUVAHE®V KAl POMOV

AuvApeLlc Kol poméc o010 KATw onupeio B (x=0.000 m, y=0.600 m)

Mév ipeg SpdaceLg

EQU Al+M1

SUVOALKN optlbdvtia @Bnon yoaldv Fsx= 2.28 1.88 kN/m

SUVOALKN kataxkbdpuen ®6non yaitdv Fsy= 0.32 0.33 kN/m

SUVOALKN pomf &6nong vyoldv Ms = 0.46 0.38 kNm/m

ZeLlopLKEG duvapeLg

OpLldévtiog oceloplkdc ouviedeotne kh=0.80x0.16x1.

Katakdpupog oceloplkdg ouviedeotng kv=0.50x0.085=0.043

Edagoc ndvw and tov udpopdpo opllovia
tan (w)=kh/ (1-kv)=0.085/(1-0.043)=0.089, »w=5.08°
Method Mononobe-Okabe (EC8-5 MHapd&ptnua E.4)
via @fnon voaldv katd 1tn dLdpKela O LOPoOU
SUVTEAEOTANC €VEPYNTLKAC ®Onong, Ke* (STR)= 0.661
HNpboBetn nieon ed&poug AdOYyw O€LOPOU

el

AGvoun €d&eouc Adyw CeLOuLKOU @QopTiou

(Mo6v Lpeg dpdoeLg )

(EC8 EN1998-5:2004, §7.3.2, Hap&pinuo

00/1.500=0.085 (EC8-5 E£.7.1, T.7.
(EC8-5 EE.7.
(EC8-5 MHapdptnua E.

cos?(p-w-8)

E™ - . 2
S —00-
c0sw cos 8 °°S(6+9+‘°’E+ %)

K

tn¢ STR xatdotaong ¢déptiong &=(Ke*/Ke-1)=(0.661/0.531-1)=0.245

Fx=1.245x 1.88= 2.34 kN/m

o N
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10.5.2. TpApa toixou amd ¥=0.600 m éwg ¥=1.800 m, Hs=1.200 m

Avew Inupeio A x= 0.000 m y= 0.600 m
K&tw Enpeio B x= 0.000 m y= 1.800 m

Idiétnteg edapoug

TUnog ed&pouc : ApyLAog pe A&uupo qn
ELd1xkd B&pog EnpoU eddpouc y =21.00 kN/m?

ELdL1kd P&pog xopeopévou eddpoucg ys=23.00 kN/m?

ELdLtkd B&pog vepoU yw=10.00 kN/m?3

Tovia gonTeplKAC TPLPAC TOoU £d&pOUCQ ©=25.00°

ZUuvTeAeoTtAg ouvekTLkOTNTAG €d&POUC c=0.005 N/mm?

Tovia emiedvelag ed&poug pe oplldvT Lo B= 0.00°

Tovia niow mapeldc tolxou pe xataxkbpupo 6= 0.00°

Tovia tTplBAg petall Tolixou koL e£d&pouc 5=12.50° O

®optia eni tou eddpoug oIV KOPUPH
Opotdpoppo pdvipo eoptio g= 12.00 kN/m?
Opotdpoppo xLvntd optio g= 0.00 kN/m?

Qénon ovppwva pe Oeswpia Coulomb

EQU Al+M1 cos? (-8
KA_

Tovio emimédou oAiobnong p=45°+¢/2= 55.00 57.50°
SUVTEAEOTANC evePYyNTLKAC d6nonc Ka = 0.447 0.367
QOnon vyoaldv ra® Ulocg g(y)=gA+y -y -Ka

Mévipeg dpdoeLg

EQU Al+M1
QOnon (mieon) ornv xopuen (y=yA) gA= 5.36 4.40 kN/m?
QOnon (nieon) otnv Bdon (y=yA+ 1.20m) gB= 16.62 13.65 kN/m?
QOnon (dUvoaun) vyoldv Pa= ¥ (gA+gB)H Pa= 13.19 10.83 kN/m
Tovia ®8nong yaLdv o = 10.00 12.50 °
QOnon yoldv xatd x KaTeUBUvVODN Pax= 12.99 10.57 kN/m
QBnon yaldv xotd y KAateUOuUvVOon Pay= 2.29 2.34 kN/m

Pomfy ®6nong yoldv o¢ mpog onupelo (x=0,y=0) M =-16.91 -13.76 kNm/m
snueio egpappoyng @Onong voalrdv x= 0.000 m, y= 1.302 m

ZUvoAa SUVAHE®V KAl POMOV

AuvApeLlc Kol poméc o010 KATw onupeio B (x=0.000 m, y=1.800 m)

Mév ipeg SpdaceLg

EQU Al+M1
SUVOALKA optldévtia Hd6non yaldv Fsx= 15.27 12.45 kN/m
SUVOALKN kataxkbpuen ®Onon yaldv Fsy= 2.61 2.67 kN/m
SUVOALKA pomf &Onong vyoldv Ms = 9.67 7.90 kNm/m

ZeLlopLKEG duvapeLg (EC8 EN1998-5:2004,

OpLlbévtiog oegtloplkdg ouviereothg kh=0.80x0.16x1.00/1.500=0.085
Katakdpupog oceloplkdg ouviedeotng kv=0.50x0.085=0.043

Edagoc nmévw and tov udpopdpo opllovia

tan (w)=kh/ (1-kv)=0.085/(1-0.043)=0.089, »w=5.08°

)
2 sin(@+d)sin(@-B) 2
cos ecos(9+6)[1+ cos(9+6)cos(G-B)]

§7.3.2, TNoupdptnua

(EC8-5 E£.7.1, T.7.
(EC8-5 EE.7.
(EC8-5 MHapdptnua E.

Method Mononobe-Okabe (EC8-5 MNop&ptnua E.4)

via ®6non valdy KaT& Tn dLAPKEe Lo O LOPoT Ke= c0s 2(¢p-w-6)

RUVTEAEOTAC €VEPYNTLKAC &Onong, Ke* (STR)= 0.433 cosw cos 20 cos(5+8+w)| 1+ \ [SIN(@+D)sin(¢-w-B) 2
cos(6+w+d)cos(6-B)

NpbdoBetn niecon ed&poug AdOYyw OegLOPOU
eni{ tng STR xkat&otaong ¢dptiong £=(Ke*/Ke-1)=(0.433/0.367-1)=0.180

AGvoun €d&eouc Adyw oelLopLkoU @optiou (MdOvipeg dpdoelc ) Fx=1.180x10.57=12.

47 kN/m

o N
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10.6. Ymoloyitopdg naOntikhg 0Onong yaitdv katd (Rankine)

10.6.1. TpApa toixou amd ¥Y=0.800 m éwg ¥Y=1.800 m, Hs=1.000 m
Avw Inuefio A x= 0.625 m y= 0.800 m
K&tw Inpelo B x= 0.625 m y= 1.800 m

Idi.étnteg edagpoug

TUnog ed&poug : ApyLlLAog pe A&uupo

ELd1xkd B&pog EnpoU eddpouc y =21.00 kN/m?
ELd1xkd P&poc xopeopévou edd&poug vys=23.00 kN/m?3
ELd1xkd B&pog vepoU yw=10.00 kN/m?
Tovia gowteplkAg TPLRAC TOU €ddpoug ©=25.00°
SUVTeAeOoTANC ouverTLkROTNTOG £€d&PoOUC c=0.005 N/mm?
Tovia emiedvetlag ed&poug pe oplldvTLa B= 0.00°
QOnon oe KATAKOPUQEO €mLOAVE LA 6= 0.00°

Tovia tTpLlBAC petafd tolyxou xalL ed&pouc &= 0.00°

QOnon ovppwva pe Oswpia Coulomb

EQU Al+M1 K. = cos?(p+8)
Tovio snt?ééou OA[O?HO?C 0=45°-¢/2= 35.00 32.50° P 005290036%6)E-quﬁﬂaisygﬁﬂﬁqﬂjz
RUVTEAEOTAC TABNT LKAC &®Onong Kp = 2.040 2.464 cos(6-0) cos(6-B)
QOnon vyaldv ra® Uloc g(y)=gA+y -y Kp
Mévipeg dpdoeLg

EQU Al+M1

QOnon (nieon) otnv xopuen (y=yA) gA= 0.00 0.00 kN/m?
QOnon (nieon) otnv Bdon (y=yA+ 1.00m) gqB=-42.84 -51.74 kN/m?
Q6non (dUvoun) voildv Pa= *2(gA+gB)H Pp= 21.42 25.87 kN/m
Tovia &6nong yoLdv o = 0.00 0.00 °
QOnon yoldv xatd x KaTeUBUvVODN Ppx=-21.42 -25.87 kN/m
QOnon yoaldv kKot& y KATeUOUVODN Ppy= 0.00 0.00 kN/m

Pomfl ®6nong yaldv wg¢ mpo¢ onueio (x=0,y=0) M = 31.42 37.95 kNm/m
snueio egpappoyhg @Onong voldv x= 0.625 m, y= 1.467 m

ZUvoAa SUVAHE®V KAl POMOV

AuvApeLlc Kol poméc o010 KATw onueio B (x=0.625 m, y=1.800 m)

Mév ipeg SpdaceLg
EQU Al+M1
SUVOALKNA optlbdvtia @Bnon yaldv Fsx=-21.42 -25.87 kN/m

SUVOA LKL kataxkbdpuen ®6non yaltdv Fsy= 0.00 0.00 kN/m
SUVOALKN pomf &6nong vyoldv Ms = -7.13 =-8.61 kNm/m

ZeLlopLKEG duvapeLg (EC8 EN1998-5:2004, §7.3.2, Hoap&ptnua E)

tan(w)=kh/ (1-kv)=0.085/(1-0.043)=0.089, »=5.08°
TuvteAeoTg nmabnt LkAG ®@Bnong Kp* (STR)= 2.319
E=(Kp*/Kp)=(2.319/2.464)=0.941

EQU Al+M1
SUVOALKNA optlbdvtia @Bnon yaldv Fsx= -20.16 -24.35
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(EC7 EN1997-1-1:2004, §6.5.2)

10.7. EAeyxolL egvocté&beLag toixou (EQU)
10.7.1. AuvdapeiLg (evépyelLoag Kol oavtiotaong) QAoKOUpeEveg otov toixo (EQU)
doptio vl - y2 Fx Fy X vy
[kN/m] [kN/m] [m] [m]
EvepyntLkh ©6non yaLdv Pa 0.00- 0.60 2.28 0.32 0.000 0.400
EvepyntLkh ©6non yaLdv Pa 0.60- 1.80 12.99 2.29 0.000 1.302
HDodnt Lk O6non yoaldv Pp 0.80- 1.80 -21.42 0.00 0.625 1.467
B&poc tolixou W 0.00 16.88 0.125 1.150
Bé&poc enixwong Ws 0.00 11.84 -0.191 0.742
10.7.2. EAeyxog ¢épovocag Lkavotntag eddpoug (EQU)
EAeyxog¢ mepimtwong pe 0.90x(idio Papog+pdévipa)+0.00x(kivnTd KOPUPRQG)
doptio (P.v) yl - y2 Fx Fy X0 yo M
[kN/m] [kN/m] [m] [m] [kNm/m]
Evepynt ik o6non voldv Paxl1.10 0.00- 0.60 2.51 0.35 0.625 1.400 3.29
Evepyntixy o6non voldv Paxl1.10 0.60- 1.80 14.29 2.52 0.625 0.498 5.54
B&pog tolxou W x0.90 0.00 15.19 0.500 0.650 -7.60
B&pog enixwonc Wsx0.90 0.00 10.66 0.816 1.058 -8.69
SUvola= 28.72 -7.46
ZUVOAO KATAKOPUPLV BdUVAUEWDV = 28.72 kN/m
SUVOAO pomdv wg HPOC UIPOooT& onuelo = -7.46 kNm/m i Eh
SUVoAO pomdv w¢ mpog péocov Baoewc = 6.90 kNm/m
Exkevipdtnta ec=6.90/28.72=0.240m, ec>1.000/6=0.167m q
T&oe g e€d&opouc g=0.074 N/mm? Bg=0.779 m

Evepyd BenéAito L'=1.000-2x0.240= 0.519 m

dépovoa travotnTa €ddpoug RdA=L' -quk/yM=0.519x(1000x0.15)/1.40=

dépovoa LrkavdéInta £d&poug Vd=28.72 < Rd=55.61 kN/m,

EAeyxocg

55.61 kN/m
Lkovonoleltal

EAeyxog¢ mepinmtwong pe 1.10x(idio Papog+pdvipa)+l.50x(kivnTtd KOPUPRQG)

(EC7 Hap&ptinua D)

(EC7 E£.2.2, E£.6.1)

(EC7 Hap&ptinua D)

doptio (P.vy) vyl - y2 Fx Fy X0 yo M
[kN/m] [kN/m] [m] [m] [kNm/m]

Evepynt k) ©6non yaLdv Pax1.10 0.00- 0.60 2.51 0.35 0.625 1.400 3.29

Evepynt ik o6non voldv Paxl1.10 0.60- 1.80 14.29 2.52 0.625 0.498 5.54

B&pog tolxou W x1.10 0.00 18.57 0.500 0.650 -9.28

B&pog enixwonc Wsx1.10 0.00 13.02 0.816 1.058 -10.63
SUvoAia= 34.46 -11.08

SUVOAO KATAKOPUQWY dUVAUREWV = 34.46 kN/m

SUVOAO POMOV ®C MHPOC¢ uIpootd onueio = -11.08 kNm/m i Eh

SUVoAO pomdv w¢ mpog uéocov Baoewc = 6.15 kNm/m

Exkevipdinta ec=6.15/34.46=0.178m, ec>1.000/6=0.167m

T&oe g e€d&opouc g=0.071 N/mm? Bg=0.965 m

Evepyd BepéAito L'=1.000-2x0.178= 0.643 m

dépovoa travotnta €ddpoug RA=L' -quk/yM=0.643x(1000x0.15)/1.40= 68.89 kN/m

dépouvoca Lkavoétnta edhpouc Vd=34.46 < Rd=68.89 kN/m,

EAeyxog

Lkavonotleltal

10.7.3. EAeyxog aoctoxiag¢ Adyw avatpomi¢ (EQU)

Avatpon WG HPOoC TO PIpooTd k&tw onuelio (xo=0,yo=0)

(EC7 E£.2.2, E£.6.1)

(EC7 EN1997-1-1:2004, §9.7.4)
(x=0.625,y=1.800 m)

<!

doptio (P.v) vyl - y2 Fx Fy X0 yo Mo+ Mo-

[kN/m] [kN/m] [m] (m] [kNm/m] [kNm/m]
EvepyntLkh ©6non yaLdv Pax1.10 0.00- 0.60 2.51 0.35 0.625 1.400 3.51 0.22
Evepyntixy o6non voldv Paxl1.10 0.60- 1.80 14.29 2.52 0.625 0.498 7.12 1.57
B&pog tolxou W x0.90 0.00 15.19 0.500 0.650 0.00 7.60
B&pog enixwoncg Wsx0.90 0.00 10.66 0.816 1.058 0.00 8.69
SUvoAa= 28.72 10.63 18.08

3 p"
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ZUVOAO pOImOV AVATPONING
SUvoAo pomdv eguctdBeLog

10
18

.63 kNm/m
.08 kNm/m

EAeyxog oe avoatponh Med=10.63 < Mrd=18.08 kNm/m,

EAeyxog

LkavonmotlelTal

Exkevipdtnta ec=(1.000/2)-(18.08-10.63)/28.72=0.241m,

ec<=1.000/3=0.333m

(EC7 EN1997-1-1:2004, §9.7.3, §6.5.3)

10.7.4. EAeyxog aotoxiag¢ Adyw oAicbnong (EQU)
doptio (P.v) vyl - y2 Fx+ Fx- Fy
[kN/m] [kN/m] [kN/m]
Evepyntixy &6non voldv Pax1.10 0.00- 0.60 2.51 0.00 0.35
EvepyntLkh ©6non yaLdv Pax1.10 0.60- 1.80 14.29 0.00 2.52
HoabntLky OOnon yoLdv Ppx0.90 0.80- 1.80 0.00 19.28 0.00
B&poc tolxou W x0.90 0.00 0.00 15.19
Bé&poc enixwong Wsx0.90 0.00 0.00 10.66
SUvola= 16.80 19.28 28.72
TpLB £d&poug RdA=Nd-tane/yM = 28.72xtan(25.00°)/1.25= 10.71 kN/m
RYUVEKT LKOTNTA Rd=A-cu/yM = 1000x0.779x0.005/1.25= 3.12 kN/m

(duvauetlc aviiotaong Adyw ouvekTLkROTNTAG €d&pouUC moapaAe{movIiol)

%Uvodlo duvduswv oAlobnong = 16.80 kN/m
SUvoAo duvdueswv aviiotoong (19.28/1.00+10.71) = 29.99 kN/m
EAeyxog oe oAloBnon HA=16.80 < Rd=29.99 kN/m, Eleyxog¢ tkoavomolLelTol

10.8. EAeyxoL guocté&beLag toixou (STR/GEO Al+M1)

10.8.1. Auvdapeig (evépyelog Kol OavTiotaong) OCKOUHEVEG OTOV TOiXO

Fs =c.B+W.tan(o)

(EC7 §6.5.3. 10)

(STR/GEO Al+M1)

doptio vyl - y2 Fx Fy X vy
[kN/m] [kN/m] [m] [m]
Evepyntixy 06non voldv Pa 0.00- 0.60 1.88 0.33 0.000 0.400
Evepynt ik o6non voldv Pa 0.60- 1.80 10.57 2.34 0.000 1.302 "
HobntLKh OONOon yoLdv Pp 0.80- 1.80 -25.87 0.00 0.625 1.4067
B&poc tolixou W 0.00 16.88 0.125 1.150
B&pog enixwoncg Ws 0.00 11.84 -0.191 0.742
10.8.2. EAeyxog ¢épovcag Ltxavérntag eddpoug (STR/GEO Al+M1) (EC7 EN1997-1-1:2004, $§6.5.2)
EAeyxog mepintwong pe 1.00x((dio0 Papog+pdvipa)+0.00x(xLvntd KOPUPHG)
doptio (P.v) yl - y2 Fx Fy X0 yo M
[kN/m] [kN/m] [m] [m] [kNm/m]
EvepynT LKy @Onon yvoLdv Pax1.35 0.00- 0.60 2.54 0.45 0.625 1.400 3.27
Evepynt LKy @Onon voLdv Pax1.35 0.60- 1.80 14.27 3.16 0.625 0.498 5.13 Xo
B&pog tolxou W x1.00 0.00 16.88 0.500 0.650 -8.44
B&pocg enmixwoncg Wsx1.00 0.00 11.84 0.816 1.058 -9.66
SUvola= 32.33 -9.70
ZUVOAO KATAKOPUPLV SUVAUEWDV = 32.33 kN/m
SUVOAO POmOV WG MHPOC MIPOooT& onuelo = -9.70 kNm/m f Eh
SUVoAO pomdv wg Ipog péocov Baoewc = 6.47 kNm/m
Exkevipdinta ec=6.47/32.33=0.200m, ec>1.000/6=0.167m q LJJ/LJ/LJ/L}//
T&oe g €d&pouc g=0.072 N/mm? Bg=0.900 m
Evepyd BenéAio L'=1.000-2x0.200= 0.600 m (EC7 Hap&ptinua D)
®épovoa Lravotnta €ddpoug RA=L' -quk/yM=0.600x(1000x0.15)/1.40= 64.29 kN/m

dépovoa LrkavdéInta £d&poug Vd=32.33 < Rd=64.29 kN/m,

EAeyxocg

Lkovonoleltal

(EC7 E£.2.2, E£.6.1)
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EAeyxog mepintwoong pe 1.35x((di10 Papog+pdvipa)+1.50x(xivntd KOpUPHG)

doptio (P.v) yl - y2 Fx Fy X0 yo M
[kN/m] [kN/m] [m] [m] [kNm/m]
Evepynt itk ©6non voldv Pax1.35 0.00- 0.60 2.54 0.45 0.625 1.400 3.27
EvepyntLkh &6non yaLdv Pax1.35 0.60- 1.80 14.27 3.16 0.625 0.498 5.13
B&pog tolyxou W x1.35 0.00 22.79 0.500 0.650 -11.39
Bé&poc emixwoncg Wsx1.35 0.00 15.98 0.816 1.058 -13.04
SUvoAa= 42.38 -16.03
SUVOAO KATUKOPUQWVY dUVAUREWV = 42.38 kN/m
SUVOAO pOmOV ®G MIPOC UIpootd onueio = -16.03 kNm/m

SUVvoAo pomdv wg mpog péocov Baoewc = 5.16 kNm/m a4 q-
Exkevipdtnta ec=5.16/42.38=0.122m, ec<=1.000/6=0.167m

T&oe g edd&poug gl=0.073 N/mm? g2=0.011 N/mm?

Evepyd BenéAio L'=1.000-2x0.122= 0.756 m (EC7 Hoapdptnua D)
dépovoa LrkavéTnta £d&eoug RdA=L' -quk/yM=0.756x(1000x0.15)/1.40= 81.00 kN/m

dépovoa LrkavdétTnta £ddpoug Vd=42.38 < Rd=81.00 kN/m, EAegyxoc¢ Lkoavomoleltal (EC7 E£.2.2, EE.06.1)
10.8.3. EAeyxog oactoxiag¢ Adyw avatponfi¢c (STR/GEO Al+M1) (EC7 EN1997-1-1:2004, §9.7.4)

AVOTPON) ®WC mpog¢ 1o pnpooTtd k&tw onueilio (xo=0,yo=0) (x=0.625,y=1.800 m)
!

doptio (P.v) yl - y2 Fx Fy pe) yo Mo+ Mo- Fx kﬂﬁ
[kN/m] [kN/m] [m] [m] [kNm/m] [kNm/m] Fy
Evepynt itk ©6non voldv Pax1.35 0.00- 0.60 2.54 0.45 0.625 1.400 3.55 0.28
EvepyntLlky &6non yaLdv Pax1.35 0.60- 1.80 14.27 3.16 0.625 0.498 7.10 1.97
B&pog tolyxou W x1.00 0.00 16.88 0.500 0.650 0.00 8.44 Xo
B&poc enixwong Wsx1.00 0.00 11.84 0.816 1.058 0.00 9.66
SUvola= 32.33 10.65 20.35
SUVoAO pomdv avatpomng = 10.65 kNm/m
SUvoAo pomdv evuctdbBeLog = 20.35 kNm/m

EAeyxog oe avoatponf) Med=10.65 < Mrd=20.35 kNm/m, EAeyxog Lxavomotieltal
Exkevipdtnta ec=(1.000/2)-(20.35-10.65)/32.33=0.200m, ec<=1.000/3=0.333m

10.8.4. EAleyxo¢ aoctoxia¢ Adyw oAiocOnong (STR/GEO Al+M1) (EC7 EN1997-1-1:2004, §9.7.3, §6.5.3)
doptio (P.v) vyl - y2 Fx+ Fx- Fy
[kN/m] [kN/m] [kN/m]
EvepyntLkh ©6non yaLdv Pax1.35 0.00- 0.60 2.54 0.00 0.45
EvepyntLkh ©6non yaLdv Pax1.35 0.60- 1.80 14.27 0.00 3.16
HoabntLky OOnon yoLdv Ppx1.00 0.80- 1.80 0.00 25.87 0.00
B&pocg tolxou W x1.00 0.00 0.00 16.88
B&poc enixwong Wsx1.00 , 0.00 0.00 11.84 Fo ~c.B+W.tan(p)
SUvoAa= 16.81 25.87 32.33
TplBA £d&poug RdA=Nd-tane/yM = 32.33xtan(25.00°)/1.10= 13.71 kN/m
YUVEKT LKOTNTA Rd=A-cu/yM = 1000x0.900x0.005/1.10= 4.09 kN/m
(duvaueilc aviiotaong Adyw ouveRTLROTNTNG €3&POUC mapaAe (movIial) (EC7 §6.5.3. 10)
SUvoAo duvduenv oAloBnong = 16.81 kN/m
SUvoAo duvdueswv aviiotoong (25.87/1.40+13.71) = 32.19 kN/m

EAeyxog oe oAloBnon HA=16.81 < Rd=32.19 kN/m, Eleyxog¢ LkoavomolLelTol
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10.9. AvtioeLlopLlrdg E€AeyXOQ

EAeyxol eguoctdbeLag toixou (pe oeiopd)

10.9.1. Avvdapeig (evépyelog Kol Oaviiotaong) OGCKOUHEVEG OTOV TOiXO

(EC8 EN1998-5:2004)

doptio vyl - y2 Fx Fy X vy
[kN/m] [kN/m] [(m] (m] .
Evepyntixy 06non voldv Pa 0.00- 0.60 1.88 0.33 0.000 0.300
EvepyntLkh ©6non yaLdv Pa 0.60- 1.80 10.57 2.34 0.000 1.200
HobntLKh OONOon yoLdv Pp 0.80- 1.80 -24.35 0.00 0.625 1.467
B&poc tolxou W 0.00 16.88 0.125 1.150
B&pog enixwonc Ws 0.00 11.84 -0.191 0.742
10.9.2. Hpdocbeteg duvdapeig Adyw oelopovy
doptio vyl - y2 Fx Fy X vy
[kN/m] [kN/m] (m] (m]
Evepyntixy 06non voldv Pa 0.00- 0.60 0.46 0.000 0.300
Evepynt ik o6non voldv Pa 0.60- 1.80 1.90 0.000 1.200
B&poc tolxou W 1.43 +0.73 0.125 1.150
B&pog enixwonc Ws 1.01 +0.51-0.191 0.742
10.9.3. EAeyxog ¢épovoag LKavotntag eddpoug (pe oceiopd) (EC7 §6.5.2)
doptio (P.vy) vyl - y2 Fx Fy X0 yo M
[kN/m] [kN/m] [m] [m] [kNm/m]
EvepynT LKy @Onon voLrdv Pax1.00 0.00- 0.60 2.34 0.33 0.625 1.500 3.30
Evepynt itk ©6non voldv Pax1.00 0.60- 1.80 12.47 2.34 0.625 0.600 6.02
B&pog tolxou W x1.00 1.43 16.15 0.500 0.650 -7.15
B&pog enixwoncg Wsx1.00 1.01 11.33 0.816 1.058 -8.18
SUvola= 30.15 -6.01
ZUVOAO KATAKOPUPLV BdUVAUEWDV = 30.15 kN/m
SUVOAO pomdv wg HPOC UIPOooT& onuelo = -6.01 kNm/m i aq i
SUVoAO pomdv w¢ mpog péocov Baoewc = 9.06 kNm/m

Exxkxevipdtnta ec=9.06/30.15=0.300m, ec>1.000/6=0.167m
T&oe g e€d&pouc g=0.101 N/mm? Bg=0.599 m
Evepyd BeuéAio L'=1.000-2x0.300= 0.399 m

dépovoa travotnta €ddpoug RA=L' -quk/yM=0.399x(1000x0.15)/1.00= 59.85 kN/m
dépovoa LrkavdéTnta £d&eoug Vd=30.15 < Rd=59.85 kN/m, EAgyxoc

Lkovonoleltal

(EC7 Hap&ptinua D)

(EC7 E£.2.2, E£.6.1)

10.9.4. EAeyxog ¢épovoag LKavotntag eddpoug (pe oceiopd)

(EC7 §6.5.2)

doptio (P.v) yl - y2 Fx Fy X0 yo M
[kN/m] [kN/m] [m] [m] [kNm/m]
Evepynt kg o6non voldv Pax1.00 0.00- 0.60 2.34 0.33 0.625 1.500 3.30
Evepynt itk &©6non voldv Pax1.00 0.60- 1.80 12.47 2.34 0.625 0.600 6.02
B&pog tolixou W x1.00 1.43 17.60 0.500 0.650 -7.88
B&pog enixwoncg Wsx1.00 1.01 12.35 0.816 1.058 -9.01
SUvoAa= 32.62 -7.57
ZUVOAO KATAKOPUPLV SUVAUEWDV = 32.62 kN/m
SUVOAO pomdv w¢ HPOC UIPOoT& onuelo = -7.57 kNm/m i aq i
SUVoAO pomdv wg Ipog péocov Baoewc = 8.74 kNm/m

Exkevipdinta ec=8.74/32.62=0.268m, ec>1.000/6=0.167m
T&oe g e€d&pouc g=0.094 N/mm? Bg=0.696 m
Evepyd BeuéAio L'=1.000-2x0.268= 0.464 m

dépovoa travotnta €ddpoug RA=L' -quk/yM=0.464x(1000x0.15)/1.00= 69.60 kN/m
dépovoa LrkavdéInTta £d8eoug Vd=32.62 < Rd=69.60 kN/m, EAgyxoc

Lkovonoleltal

(EC7 Hap&ptinua D)

(EC7 E£.2.2, E£.6.1)
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10.9.5. EAeyxog¢ actoxiag Adyw avatponig (pe oeLopd) (EC7 §9.7.4)
AvoTponl ¢ mpog¢ 1o unpoortd k&tw onuelo (xo0=0,yo=0) (x=0.625,y=1.800 m)

doptio (P.v) vl - y2 Fx Fy X0 yo Mo+ Mo-

[kN/m] [kN/m] [m] [m] [kNm/m] [kNm/m]
Evepynt Lk 66non yoldv Pax1.00 0.00- 0.60 2.34 0.33 0.625 1.500 3.51 0.21
EvepyntLkh ©6non yaLdv Pax1.00 0.60- 1.80 12.47 2.34 0.625 0.600 7.48 1.46
B&poc tolxou W x1.00 1.43 16.88 0.500 0.650 0.93 8.44
B&poc tolxou W x1.00 0.00 -0.73 0.500 0.650 0.37 0.00%
B&poc enixwong Wsx1.00 1.01 11.84 0.816 1.058 1.07 9.66
B&poc enixwong Wsx1.00 0.00 -0.51 0.816 1.058 0.42 0.00%*
SUvoAa= 30.15 13.78 19.77

(*olL poméc apvnTI LKAV KATAKOPUEWV @opPTl{wv Adyw OglOpoU mpooTiBevial OTLC POHEC AVATEOINING)

SUVOAO pomdv avAaTpPOmng = 13.78 kNm/m

SUvoAo pomdv euctdBelog = 19.77 kNm/m

EAeyxoc og avotponi) Med=13.78 < Mrd=19.77 kNm/m, EAeyxoc¢ Lravomotileltal
Exkevipdtnta ec=(1.000/2)-(19.77-13.78)/30.15=0.301lm, ec<=1.000/3=0.333m

10.9.6. EAeyxog actoxioag Adyw oAicOnong (pe oceiopd) (EC7 §9.7.3, §6.5.3, EC8-5 §5.4.1.1)
doptio (P.v) vyl - y2 Fx+ Fx- Fy
[kKN/m] [kN/m] [kN/m]

Evepynt ik o6non voldv Pax1.00 0.00- 0.60 2.34 0.00 0.33

Evepynt LKy @Onon yvoLdv Pax1.00 0.60- 1.80 12.47 0.00 2.34

Hoabnt Lk OOnon yoLdv Ppx1.00 0.80- 1.80 0.00 24.35 0.00

Bé&poc tolixou W x1.00 1.43 0.00 16.15

B&pocg emixwonc Wsx1.00 1.01 0.00 11.33

SUvola= 17.25 24.35 30.15 —>
Fs =c.B+W.tan(¢)

TpLRH e€ddpouc RdA=Nd-tane/yM = 30.15xtan(25.00°)/1.00= 14.06 kN/m

SuvekrtlkéTnta  Rd=A-cu/yM = 1000x0.599%0.005/1.00= 2.99 kN/m

(duvépuelc aviliotaong Adyw oUveKRTLKROTNTIAC €3&pOUC mapaAe{movIial) (EC7 §6.5.3. 10)
ZUvoAo duvduenv oAloBnong = 17.25 kN/m

SUvoAo duvduewnv aviiotoong (24.35/1.00+14.06) = 38.41 kN/m

EAeyxoc og oAloBnon Hd=17.25 < Rd=38.41 kN/m, Elegyxog LroavomolLel{Tol

10.10. EAeyxog €mdpkKelag SLa0Td0e®V KOPHOU TOixOU (EC2 EN1992-1-1:2004)

10.10.1. $6ption 1.35x(pévipa duopevh)+1.00x (pévipa evpevh)+1.50x(kivntd Suopevy)

AuvApeLlc (o010 kévipo PBapouc dLaToung) otov xopud 1ToUu TOlXOU

y h Fx Fy M
[m] [m] [kN/m] [kN/m] [kNm/m]
0.25 0.250 0.43 1.64 0.03
0.50 0.250 1.77 3.44 0.26
0.75 0.250 3.52 5.35 0.88
1.00 0.250 5.67 7.40 1.95
1.25 0.250 8.45 9.57 3.63
1.50 0.250 11.87 11.89 6.06
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10.10.2. EAeyxog¢ KoppoU toixou oe KAapyn (EC2 §9.6, §6.1)
SrUpOS epa-X&AuBag: C25/30-B500C, Emix&Auyn omAilopoy: Cnom=50 mm (83, §4.4.1.1)
Katoakbpupog omhiopdg eAdyxtotoc:0.26 (fctm/fyk)d, 0.0013d, 0.0020Ac, péytotocg:0.04Ac (EC2 §9.6.2)

% Med Ned d Kd x/d ec/es Ks As min As
[m] [kN/m] [kN] [mm] [cm?/m] [cm?/m]
0.25 0.03 -1.64 195 51.14 0.01 0.1/20.0 2.30 0.00 ( 2.50)
0.50 0.26 -3.44 195 27.61 0.01 0.2/20.0 2.31 0.00 ( 2.50)
0.75 0.88 -5.35 195 17.42 0.02 0.3/20.0 2.31 0.03 ( 2.64)
1.00 1.95 -7.40 195 12.41 0.02 0.5/20.0 2.32 0.12 ( 2.64)
1.25 3.63 -9.57 195 9.40 0.03 0.6/20.0 2.32 0.29 ( 2.64)
1.50 6.06 -11.89 195 7.43 0.04 0.8/20.0 2.33 0.55 ( 2.64)

10.10.3. %6ption 1.00x(pévipa duopevh)+1.00x (pévipa eupevh)+0.30x(kivntd)+1.00x (ceLoudg)

AuvApeLlc (o010 kévipo PBdpouc dLatoung) oTtov kopud ToUu TOlXOoUu (une oeLoupd)

vy h Fx Fy M

[m] [m] [kN/m] [kN/m] [kNm/m]
0.25 0.250 0.53 1.64 0.06
0.50 0.250 1.90 3.44 0.45
0.75 0.250 3.60 5.35 0.97
1.00 0.250 5.61 7.40 2.11
1.25 0.250 8.17 9.57 3.92
1.50 0.250 11.29 11.89 6.61

10.10.4. EAeyxog¢ kKoppoU toixou oe Kapyn (pe oeLopd) (EC2 §9.6, §6.1)
SrUPOS epa—-X&AuBag: C25/30-B500C, Emix&Auyn omAilopov: Cnom=50 mm (§3, §4.4.1.1)
Katoakbpupog omhiopdg eAdyxtotoc:0.26 (fctm/fyk)d, 0.0013d, 0.0020Ac, péytotocg:0.04Ac (EC2 §9.6.2)

% Med Ned d Kd x/d ec/es Ks As min As
[m] [kN/m] [kN] [mm] [cm?/m] [cm?/m]
0.25 0.06 -1.64 195 46.30 0.01 0.1/20.0 2.30 0.00 ( 2.50)
0.50 0.45 -3.44 195 23.52 0.01 0.2/20.0 2.31 0.00 ( 2.64)
0.75 0.97 -5.35 195 16.81 0.02 0.3/20.0 2.31 0.04 ( 2.64)
1.00 2.11 -7.40 195 12.03 0.02 0.5/20.0 2.32 0.14 ( 2.64)
1.25 3.92 -9.57 195 9.10 0.03 0.6/20.0 2.32 0.33 ( 2.64)
1.50 6.61 -11.89 195 7.15 0.04 0.8/20.0 2.33 0.62 ( 2.64)

10.10.5. OmAiopoi KoppoU toixou
OnAiopoi miow(xdpa) napeidg¢ Toixou GF10/29.5 ( 2.66cm?/m)

OnAiopdg diavophe @& 8/40.0 ( 1.26cm?/m)
OnALopdg epnpdg (erevd.) mapeLdg toixou  &10/31.0 ( 2.53cm?/m)
OnAiopdg diavophe @& 8/40.0 ( 1.26cm?/m)

10.10.6. AyrUpwon OomALopoU KOPHOU Toixou (EC2 §8.4)
Baolkd pAKog ayrUpwong (EC2 E£.8.3)
1b, rqd=(@/4) (osd/fbd) =(10/4)x (101/1.61)=157mm
0sd=435.00x62/266=101MPa fbd=2.25x0.70xfctd=1.61 MPa (EC2 §8.4.2)
AnotToUpevo pNRkKog¢ aykUpwong lbd=0.70x157=110mm, Cnom=>50mm>3x10=30mm=(3¢) (EC2 §8.4.4, T.8.2)

EA&xLtoto pAxog aykUpwong lb,min=max(0.301lbrqgd, 19, 100mm)=100mm
Ancpoaitnto &yxriotpo 100mm oto k&Tw &Kpo TV PARdWV OmALOUOU
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10.10.7. EAeyxog¢ KoppoU oe& dLatpnon (EC2 EN1992-1-1:2004, §6.2.2)

SrUpOS epa-X&AuBag: C25/30-B500C, Emix&Auyn omAilopoy: Cnom=50 mm (83, §4.4.1.1)
H xatavopn Tou ¢optlou &Onong eivol ypouptikh, &po 1 petofoAn tng¢ dLATUNT LKAG
dUvaunc eivoal napaBoArikfy. H petafoAl tng dLATOUAC TOU KOPUOU €{val YVPOUPLKA.
Apa n duoupevécotepn Oéon via éleyxo didtunonc eival oto k&Tw péPOC TOU KOPUOU.

Ved=9.20 kN/m, Ved (+ogioptkd6c)=8.86 kN/m, Ned=-10.08 kN/m

Avtoxn tépvouoa xwpic omAiopd didtunong Vrdc (EC2 §6.2.2)
Vrde=[Crdc -k - (100pl -fck) %¥+k1 -ocp] ‘bw-d (EC2 E£.6.2.a)
Vrdc>= (vmin+kl -ocp) ‘bw-d (EC2 E£.6.2.D)

Crdc=0.18/yc=0.18/1.50=0.120, fck=25MPa ,bw=1000mm, d=195mm

k=1++(200/d)<=2, k=2.00, k1=0.15

pl=Asl/ (bw 'd)=266/(1000x195)=0.0014

ocp=Ned/Ac=1000x10.08/250000=0.04N/mm?

vmin=0.0350 k" . yfck = 0.49N/mm?, (EC2 E£.6.3N)
Vrd, c(min)=0.001x(0.49+0.15x0.04)x1000x195=96.72kN/m

Vrde=0.001x[0.120x2.00x(0.14x25) ®%®+0.15%0.04]1x1000x195=72.23, Vrdc=96.72kN/m

Ved=9.20 kN/m <= Vrdc=96.72 kN/m, di&tunon OK

Vrdmax=ocw ‘bw -z vl -fcd/ (cot®+tanb), Ved/max (Vrdmax)=0.02, 6=45.0° cotf=1.00 tanb=1.00
acw=1.00 z=0.9d, fck=25.0<=60Mpa v1=0.6[1-fck/250]=0.6[1-25/250]1=0.540, fcd=14.17Mpa
Vrdmax=0.001x1.00x1000x0.9x195x0.540x14.17/2.00=671.4 kN

Ved=11.9 kN < 671.4 kN =Vrdmax, o éAeyxoqg enaiAnbeletol

10.11. EAleyxog endpkeLag dtaoctdocewv medilou Kal omAiopol (EC2 EN1992-1-1:2004)

10.11.1. EAeyxog¢ tpfpatog¢ pmpootd x=0.625 m to x=0.250 m

ZUVOAO KATAKOPUPLV BdUVAUEWDV = 42.38 kN/m ill III III Ilqs

SUVOAO pomdv wg Hpog pécov PBloswg = 5.16 kNm/m v M
gl= 0.073 N/mm?, g2= 0.050 N/mm?, w= 0.375 m
nieon and (dito R&pog g3= 0.010 N/mm? W

M= 3.91 kNm/m, V= 19.40 kN/m q1/jJ/LIJ/LIJ/qu2
V oe amndéotaon h=250mm and nopetd = 7.48 kN/m

Med= 3.91k Nm/m, Ved= 7.48 kN/m

10.11.2. EAeyxog¢ tpfpatog miow x=-0.375 m to x=0.000 m

SUVOAO KATAKOPUQWVY dUVAUREWV = 42.38 kN/m
SUVOAO pomdv wg Hpog pécov PBloswg = 5.16 kNm/m
gl= 0.035 N/mm?, g2= 0.011 N/mm?, w= 0.375 m
nieon and eniyxwon rat (dito B&pog g3= 0.053 N/mm?
M= -2.38 kNm/m, V= 11.24 kN/m

V oe amndéotaon h=250mm and nopetd = 4.74 kN/m

Med= -2.38k Nm/m, Ved= 4.74 kN/m

10.11.3. EAeyxo¢ tpfpatog miow x=-0.375 m to x=0.000 m

q3
SUVOAO KATAKOPUE®V JdUVAUEWV = 32.33 kN/m [II]:LI]:[II]

SUVOAO pomdv w¢ mpog pécov PBdoswg = 6.47 kNm/m (’

gl= 0.022 N/mm?, g2= 0.000 N/mm?, w= 0.275 m Mly

nieon and eniyxwon rat (Lo B&pog g3= 0.039 N/mm? k““'W 1
M= -2.47 kNm/m, V= 11.61 kN/m q1iII]:[IIjj[I}q2
V og oambéotoon h=250mm and nmoapeltd = 4.86 kN/m

Med= -2.47k Nm/m, Ved= 4.86 kN/m

10.11.4. EAeyxog¢ tTpApatog¢ pnpootd& x=0.625 m to x=0.250 m (pe oeiLopd)
SUVOAO KATAKOPUE®V JdUVAUEWV = 30.15 kN/m

SUVvoAo pomdv wg mpog pécov PBaoswg = 8.74 kNm/m
gl= 0.096 N/mm?, g2= 0.039 N/mm?, w= 0.375 m
nieon and (dLto B&poc g3= 0.008 N/mm?

M= 5.42 kNm/m, V= 22.20 kN/m

V oe andéotaon h=250mm and nopetd = 9.70 kN/m

Med= 5.42k Nm/m, Ved= 9.70 kN/m

BETONexpress
software byRUNET (c)

123



NAATEA EAEYGEPIAZ

10.11.5. EAeyxog¢ tpApatog¢ nmiocw x=-0.375 m to x=0.000 m (pe oeLopd)

SUVOAO KATAKOPUE®V JdUVAUEWV = 30.15 kN/m

SUVvoAo pomdv wg mpog pécov Bloswg = 8.74 kNm/m

ql=

0.001 N/mm?, g2= 0.000 N/mm?, w= 0.005 m

nieon and enixwon kot (dto RB&pog g3= 0.039 N/mm?

M= -2.09 kNm/m, V= 14.62 kN/m

d=250mm >5mm=nA&toucg, éAeyxog o€ dLdtunon dL&Tpnon nopalelmeTotl
Med= -2.09k Nm/m, Ved= 0.00 kN/m

10.11.6. EAeyxog medidou évaviL xapyng

SrUpOS epa-X&AuBag: C25/30-B500C, Emix&Auyn omAilopoy: Cnom=50 mm
5.42kNm/m, d=244mm, Kd=10.48 x/d=0.03 e€c2/es1=-0.5/20.0 ks=2.32, As= 0.52cm?/m
Med= -2.47kNm/m, d=244mm, Kd=15.53 x/d=0.02 €c2/es1=-0.4/20.0 ks=2.31, As= 0.23cm?/m
EA&YX LOTOC omAlopdg As>=0.26bd -fctm/fyk (As= 3.30cm?/m)
EX&XxLOoTtOoC omAlopdc @12/34.0 ( 3.32cm?/m)

Med=

10.11.7. OmAiopoi medidou toixou

(EC2 EN1992-1-1:2004, §6.1)

(§3, §4.4.1.1)

(EC2 §9.3.1)

OnAitopdg nedidovu KAT® 12/34.0 ( 3.32cm?/m)
OnAitopdég nedidov a&vw @12/34.0 ( 3.32cm?/m)
Asvutepelwv eyKApoLOog¢ omAtopd¢ F12/40.0 ( 2.82cm?/m)

10.11.8. EAeyxog nedidou oe diLatpnon-5Latpnon

SrUpOS epa-X&AuBag: C25/30-B500C, Emix&Auyn omAilopoy: Cnom=50 mm
Avtoxn dlL&tpnong xwplic omAioud did&tunong Vrdc (EC2 §6.4.4)

vrde=[Crdc -k - (100pl -fck) ¥ . (2d/a)] ‘bw-d (EC2 EE.6.50)
Vrdc>=[vmin -2d/a] ‘bw-d, d=dm=244mm, a=244mm
Crdc=0.18/yc=0.18/1.50=0.120, fck=25MPa ,bw=1000mm, d=244mm
k=1++(200/d)<=2, k=1.91

pl=Asl/ (bw 'd)=332/(1000x244)=0.0014

vmin=0.0350 k" \fck = 0.46N/mm?, (EC2 EE£.6.3N)
Vrd,c(min)=0.001x(0.46x2x244/244)x1000x244=224.48kN/m
Vrde=0.001x[0.120x1.91x(0.14x25) ®®¥x2x244/2441x1000x244=169.82, Vrdc=224.48kN/m
Ved=9.70 kN/m <= Vrdc=224.48 kN/m, di&tpunon kot ditd&tpnon OK

(EC2 EN1992-1-1:2004,

(§3,

§6.2.2)

Vrdmax=ocw ‘bw -z vl -fcd/ (cot®+tand), Ved/max (Vrdmax)=0.03, 6=45.0° cotf=1.00 tanb=1.00

acw=1.00 z=0.9d,

Vrdmax=0.001x1.00x1000x0.9%x244%x0.540%x14.17/2.00=840.2 kN
Ved=22.2 kN < 840.2 kN =Vrdmax, 0 £Aeyxog emaAnbevetal

10.12. Ipopétpnon UALKOV

fck=25.0<=60Mpa v1=0.6[1-fck/250]=0.6[1-25/250]=0.540, fcd=14.17Mpa

SrUpddepa oavd pétpo pRKoOUg Tolxou 0.675 m3/m

OnAitopdg avé pétpo HAKOUG tolyou 20.860 kg/m

SUVOALK& okupddepa tolyou 6.340x 0.675= 4.280 m?3

SUVOALKOG omALlopdc tolyou 6.340x 20.860= 132.250 kg
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11. TOIXOEX T10 (AYTIKH IAATEIA)

Toixog avtiotpLi{ng wnAiopévou orUpodépatog
(EC2 EN1992-1-1:2004, ECO EN1990:2002, EC7 EN1997-1-1:2004, EC8 EN1998-5:2004, +NA-ELOT:2010)

C25/30 - B500C
Zeiopodg a=0.160g

0.25
_ _ - o _
0 0k=20.00° T
4 ck=0.020N/mm? o
E 8k=10.00° 3
¥=20.00 kNm® =
3 1
9k=25.00°
ck=0.005N/mm?
Iy o Bk=12.50° Iy
3 g ¥=21.00 KN/m? 3
o < o
T ok=25.00° 8
ck=0.005N/mm? -
8k=0.00°
8| v=21.00 ke | 0500 0500
f 1.250 |
9k=25.00°
ck=0.005N/mm?
quk=0.15N/mm?
11.1. Ztoixeia toixov-lNapdpetpot-Kavoviopoi
ALaotdoeLg
OALkO Uyog tolxou h= 2.150 m
MAkog Tolxou L= 4.920 m
IA&tog tolXxOU OTINV KOPUQY Bl= 0.250 m
IA&t0oG¢ kKopuoU tolyxou otnv B&on B2= 0.250 m
OALkO mA&Tog PBdonc tolixou B= 1.250 m
IA&toc PB&ong tolyxou unpootd 0.500 m
IA&toc P&ong tolyxou miow 0.500 m
Yyogc koppoU tolxou ho= 1.850 m
Yyoc R&ong tolixou 0.300 m
Yyog RB&ong tolixou pmpoot& 0.300 m
Yyog RB&ong tolixou miocw 0.300 m
Tovia epnpdc mope &g pe KATAkOP 0.000° (0:1)
Tovia nicw noapeldc pe KATaAkOPUO 0.000° (0:1)
Bapog toixou
E1d1kd B&pog UALkOU Ttolxou vyg=25.000 kN/m?
EpBaddév diLatounc tolxou A= 0.837 m?
IdL0o B&poc toixou avd pétpo W= 0.837x25.000= 20.92 kN/m
Kévipo B&poug tolyxou x=0.125 m, y=1.406 m (x0=0.625 m, yo=0.744 m)
YALk& toiyxou
Avwdopn : Tkupddepa-X&Aupac: C25/30-B500C (EC2 §3)
: EmLxk&AUyYn omAiopoU: Cnom=50 mm (EC2 §4.4.1)

OeuéALlo : IxUupbddsua-X&AuBag: C25/30-B500C
: Emixk&Auyn omAtopoU: Cnom=50 mm
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Bapog emixwong

IdL0o B&poc enixwong avd pétpo Ws=20.01 kN/m

Kévipo B&poug eniyxwong x=-0.260 m, y=

11.2. Emipépoug oUVTEAECTEG yLa SpdoeLg

0.890 m

Rl €dQPLKE

S

18i1étnteg

OplLakfy katdotaon Iccoponiac (EQU), AoutxkoU tUmou

Apdon MoV Lun AUOuEVAC
Mév Lun Euvolkp
MetafAnty Auopevig
MetoaBAnTh EuvoLlkD

Edaplkéc Tovia dLatunt LKAg avIOXAC
1dLétnteg Tuvoxn c
ALQTUNT LKA OVTIOXH cu
OALIIT LKA avioxn dqu
Bé&poc

YR,v(R2)=1.40, yR,h(R2)=1.10, VvR,e(R2

11.3. Idiétnteg eddpoug Oepediwong
OALIT LKA aviox) ed&opoug otn RB&on

Tovia tpLRRg e€d&pouc otn PBdon
SuvteAeotic ouvexrtLlkdéTnIag otn R&on

11.4. ZeLopLROil ouvieleotég

Avnyupévn oceloplky emttdyuvon eddpouc
Kataxdp./opl{. OglOpLlK emltdxuvon
Suvt. Beperlwong

Suvt. omoudaldiniag kiilplou

MelwT LKOGC OUVTIEAECTNG OUUNEPLPOPAC
OptLldévTLog OCeloplkrOC OUVIEAEOCTNC
Katakdpupog OelOuLKOC OUVIEAEOTNGC

( EQ

yGdst:
yGstb:
yQdst:
vyQstb:

o B O

Ye:

ycu:
yqu:
YW

= R =R

)=1.40

qu=0.15 N/mm?

(STR) ,
U )

.10
.90
.50
.00

.25
.25
.40
.40
.00

TewtexVvikoU TUOOU
(STR/GEO)

( AL+M1

1.
1.

1

[ =

35
00

.50
0.

00

.00
.00
.00
.00
.00

)

(EC7 itv. A

(SRS

e e e

.00
.00
.00
.00

.00
.00
.00
.00
.00

(GEO)

(SeLondg)

©=25.00°, ouvieAeoTAC TPLBAC tan(p)=0.466
c=0.005 N/mm?

ag=axg, o=0.
avg/og=0.90
S=1.00
vyI=0.80
r=1.50

kh=0.80x0.16x1.00/1.500=0.

16

kv=0.50x0.085=0.043

ZelopLkég duvapeilg (extdg duvapenv Adyw OOnong yoaLdv)

OpLldévtia dUvaun ceLopoU Adyw Ldiou
Katakdpuen dUvaun oeLlopoU Adyw Ldiou
OpLlévtia dUvaun oeLopoU eniyxwong
Katakdpuen dUvaun o€ LopoU enliyxwong

11.5. Ymoldoylopdg evepyntLlKAG @Onong ya

B&pouc
Bapouc

Fwx=
Fwy=
Fwsx=

Fwsy=

Ldv kat& (Coulomb)

11.5.1. TpApa toixou amd ¥Y=0.000 m éwg

20.
20.
20.
20.

¥=0.650 m, Hs=0.650 m

Avew Inupeio A x= 0.000 m y= 0.000 m
K&tw Inpeio B x= 0.000 m y= 0.650 m

Idi.étnteg edagpoug

TUnog ed&poug ApYyLAOGC

ELd1xkd B&pog EnpoU eddpouc

ELdL1kd P&pog xopeopévou eddpoucg
ELd1xkd B&pog vepoU

Tovia €onTeplKAC TPLPAC TOoU £d&pOUCQ
TUVTEAEOTHC OUVERTLROTNTAC €3&POUC
Tovia emiedvetlag ed&poug pe oplldvTLa

y =20.00
ys=21.00
yw=10.00
©=20.00°
c=0.020
B=20.00°

Tovia niow mapeldc tolxou pe xataxkbpupo 6= 0.00°

Tovia tTplPAg petall TolxOoU KUL €d&QOU

¢ 5=10.00°

kN/m?3
kN/m?3
kN/m?3

N/mm?

(EC8 EN1998-5:2004, §7.
(EC8-5 §7.
(EC8 §3.2.
(EC8 §3.2.
(EC8 §3.2.1,
(EC8-5 MLvaxrog
085 (EC8-5 EE.
(EC8-5 EE.
92x0.085= 1.78 kN/m
92x0.043= 0.90 kN/m
01x0.085= 1.70 kN/m
01x0.043= 0.86 kN/m
da
Jg

.1-A.4, EC8-5 §3.1)

T.

~N NN W W

N P Pw D wNDND
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QOnon ovppwva pe Oswpia Coulomb

EQU Al+M1 _ cos?(p-8)
Ka sin(@+d)sin(e-B) |
cos?6 cos(e+6)[1+ )]

Tovio emimédou oAiodnong p=45°+¢/2= 53.00 55.00°
SUVTEAEOTNG e€veEPYNTLKAC ©d6nong Ka = 0.933 0.897
Q6non voldv xab® Uyoc g(y)=gA+y -y -Ka

Mévipeg dpdoeLg

EQU Al+M1

QOnon (nieon) otnv xopuen (y=yA) gA= 0.00 0.00 kN/m?
QOnon (nieon) otnv Bdon (y=yA+ 0.65m) gB= 12.13 11.66 kN/m?
QOnon (dUvaun) vyoaldv Pa= s (gA+gB)H Pa= 3.94 3.79 kN/m
Tovia ®6nong yoLov o = 8.00 10.00 °

QOnon yoaldv xatd x KaTeUbBuUvVOon Pax= 3.90 3.73 kN/m
QOnon vyoaldv kKot& y KATeUOUVODN Pay= 0.55 0.66 kN/m
Pomfl ®6nong yaldv wg¢ mpo¢ onueio (x=0,y=0) M = -1.69 -1.62 kNm/m

snueio egpappoyhg @Onong voalrdv x= 0.000 m, y= 0.433 m

ZUvoAa SUVAHE®V KAl POMOV

AuvApeLlc Kol poméc o010 KATw onupeio B (x=0.000 m, y=0.650 m)

Mévipeg dpdoeLg

EQU Al+M1
SUVOALKNA optlbdvtia @Bnon yaldv Fsx= 3.90 3.73 kN/m
SUVOALKN kataxkbdpuen ®6non yaltdv Fsy= 0.55 0.66 kN/m

cos(6+8)cos(6-B

YUVOALKEA pomf ®Ononc vyoaLdv Ms = 0.85 0.81 kNm/m

LeLlopLKEG duvapeLg (EC8 EN1998-5:2004, §7.3.2, Hopdptinuoa

OpLlbébvtiog oeLloplkdg ouviedeothg kh=0.80x0.16x1.00/1.500=0.085 (EC8-5 E¢.7.1, T.7.

Katakdpupog oeloplkdg ouviedeotng kv=0.50x0.085=0.043 (EC8-5 EE.7.

Edagpoc ndve and tov udpopdpo opllovia (EC8-5 TNuapdptnua E.

tan (w)=kh/ (1-kv)=0.085/(1-0.043)=0.089, »w=5.08°

Method Mononobe-Okabe (EC8-5 THoap&ptnua E.4)

yia @Onon voldv roatd& Tn dLdpKe Lo o€ LopoU Ke= c0s ?(¢p-w-B)

SUVTEAEOTANC €VEPYNTLKAC ®Onong, Ke* (STR)= 0.971 E amwcos%coa&m+w)1;‘9”@+&gmwﬂ*m 2
cos(B+w+d)cos(6-B)

NpboBetn nieon ed&poug AdOYyw O€LOPoOU
enl tng STR xkatdotaong ¢dptiong &=(Ke*/Ke-1)=(0.971/0.897-1)=0.082

AGvoun €d&eouc Adyw oelouLkoU optiou (MoOvipeg dpdoelg ) Fx=1.082x 3.73= 4.04 kN/m

11.5.2. TpApa toixou amd ¥=0.650 m éwg ¥=2.150 m, Hs=1.500 m
Avew Inpuefo A x= 0.000 m y= 0.650 m
K&tw Znpelo B x= 0.000 m y= 2.150 m

Idiétnteg edapoug
TUnog ed&pouc : ApyLAog pe A&uupo

E1d1xd Bdpoc EnpoU e£d&poug y =21.00 kN/m?3
ELdL1kd P&pog xopeopévou eddpoucg ys=23.00 kN/m?
ELdLtkd B&pog vepoU yw=10.00 kN/m?3
Tovia €onTeplKAC TPLPAC TOoU £d&pOUCQ ©=25.00°
SUuvteAeotNg ouvekTLkOTNTIAG €d&POUC c=0.005 N/mm?
Tovia emiedvelag ed&poug pe oplldvT Lo B= 0.00°

Tovia niow mapeldc tolxou pe xataxkbpupo 6= 0.00°
Tovia tTplBAg petall Tolixou koL e£d&pouc 5=12.50°

aa

Jg

®optia eni tou eddpoug oIV KOPUPH

o N

Opotdpoppo pdvipo optio g= 13.00 kN/m?
Opotduoppo xiLvntd eoptio g= 0.00 kN/m?
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QOnon ovppwva pe Oswpia Coulomb

cos?(¢p-8)

EQU Al+M1 K=
Tovio emimédou oAiobnong p=45°+¢/2= 55.00 57.50° A
SUVTEAEOTNG €vVeEPYNTLKAC ©d6nong Ka = 0.447 0.367
QOnon yoaldv ra® Uloc g(y)=gA+y -y - -Ka
Mévipeg dpdoeLg

EQU Al+M1

QOnon (nieon) otnv xopuen (y=yA) gA= 5.81 4.77 kN/m?
QOnon (nieon) otnv Bdon (y=yA+ 1.50m) gB= 19.89 16.33 kN/m?
Q6non (dUvaun) voldv Pa= *s(gA+gB)H Pa= 19.28 15.83 kN/m
Tovia ®6nong yoLov o = 10.00 12.50 °
QOnon yoaldv xatd x KaTeUbBuUvVOon Pax= 18.99 15.45 kN/m
QOnon vyoaldv kKot& y KATeUOUVODN Pay= 3.35 3.43 kN/m

Pomfl ®6nong yaldv wg¢ mpo¢ onueio (x=0,y=0) M =-29.19 -23.75 kNm/m
snueio egpappoyng @Onong voalrdv x= 0.000 m, y= 1.537 m

ZUvoAa SUVAHE®V KAl POMOV

AuvApeLlc Kol poméc o010 KATw onueio B (x=0.000 m, y=2.150 m)

Mévipeg dpdoeLg

EQU Al+M1
SUVOALKNA optlbdvtia @Bnon yaldv Fsx= 22.89 19.18 kN/m
SUVOA LKL kataxkbdpuen ®6non yvaldv Fsy= 3.90 4.09 kN/m
YUVOALKEA pomf ®Ononc vyoaLdv Ms = 18.34 15.88 kNm/m

coszecos(e+6)[1+ sin(@+8)sin(¢- )]2

cos(6+8)cos(6-B

LeLlopLKEG duvapeLg (EC8 EN1998-5:2004, §7.3.2, Hopdptinuoa

OpLlbébvtiog oeLloplkdg ouviedeothg kh=0.80x0.16x1.00/1.500=0.085
Katakdpupog oeloplkdg ouviedeotng kv=0.50x0.085=0.043

Edagpoc ndve and tov udpopdpo opllovia

tan (w)=kh/ (1-kv)=0.085/(1-0.043)=0.089, »w=5.08°

(EC8-5 E&.7.1, T.7.
(EC8-5 E£.7.
(EC8-5 TNuapdptnua E.

Method Mononobe-Okabe (EC8-5 MHapd&ptnua E.4)

yia @Onon voldv roatd& Tn dLdpKe Lo o€ LopoU Ke= c0s ?(¢p-w-B)

SUVTEAEOTNG €VEPYNTLKAC ®Onong, Ke* (STR)= 0.433 E amwcos%coa&m+w)1;‘9”@+&gmwﬂ*m 2
P P . ) , cos(6+w+d)cos(6-B)

pboBetn nieon eddpouc Adyw Oglouol

enl tng STR xkatdotaong ¢dptiong £=(Ke*/Ke-1)=(0.433/0.367-1)=0.180

AGvoun €d&eouc Adyw oelouLkoU optiou (MoOvipeg dpdoelg ) Fx=1.180x15.45=18.23 kN/m

11.6. Ymoloyitopdg naOntikh¢ 0Onong yatdv katd (Rankine)

11.6.1. TpApa toixou amd ¥Y=1.250 m éwg ¥Y=2.150 m, Hs=0.900 m
Avw Inuefio A x= 0.750 m y= 1.250 m
K&tw Inpelo B x= 0.750 m y= 2.150 m

Idi.étnteg edagpoug
TUnog ed&poug : ApylLAog pe AQuupo

ELd1xkd B&pog EnpoU eddpouc y =21.00 kN/m?
ELd1xkd P&poc xopeopévou edd&poug ys=23.00 kN/m?3
ELd1xkd B&pog vepoU yw=10.00 kN/m?
Tovia gowteplkAg TPLRAC TOoU €ddpoug ©=25.00°
SUVTeAeO0TANC ouverTLkROTNTOG £€d&PoOUC c=0.005 N/mm?
Tovia emiedvetlac €d&poug pe oplldvTLa B= 0.00°
QOnon oe KATAKOPUQPO e€mLOAVE LA 6= 0.00°

Tovia tTpLBAC petafd tolyxou xalL ed&pouc &= 0.00°

o N
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QOnon ovppwva pe Oswpia Coulomb
EQU Al+M1 K
Tovio emimédou oAiobnong p=45°-¢/2= 35.00 32.50°
JuviteAeotng nobntLkhgc ©Bnong Kp = 2.040 2.4064
QOnon vyoaldv ra® Uloc gl(y)=gA+y -y Kp

Mévipeg dpdoeLg

cos?(¢p+0)

EQU Al+M1
QOnon (nieon) otnv xopuen (y=yA) gA= 0.00 0.00 kN/m?
QOnon (nieon) otnv Bdon (y=yA+ 0.90m) qB=-38.56 -46.57 kN/m?
QOnon (dUvaun) vyoaldv Pa= s (gA+gB)H Pp= 17.35 20.96 kN/m
Tovia ®6nong yoLov a = 0.00 0.00 °
QOnon yoaldv xatd x KaTeUbBuUvVOon Ppx=-17.35 -20.96 kN/m

QOnon vyoaldv kKot& y KATeUOUVODN

Ppy= 0.00 0.00 kN/m

Pomfl ®6nong yaldv wg mpo¢ onueio (x=0,y=0) M = 32.10 38.78 kNm/m

snueio egpappoyng @Onong voaldv x= 0.750 m, y= 1.850 m

ZUvoAa SUVAHE®V KAl POMOV

AuvApeLlc Kol poméc o010 KATw onupeio B (x=0.750 m, y=2.150 m)

Mévipeg dpdoeLg

EQU Al+M1
SUVOALKNA optlbdvtia @Bnon yaldv Fsx=-17.35 -20.96 kN/m
SUVOA LKL kataxkbdpuen ®6non yaitdv Fsy= 0.00 0.00 kN/m
YUVOALKEA pomf ®Ononc vyoaLdv Ms = -5.21 -6.29 kNm/m

LeLlopLKEG duvapeLg

tan(w)=kh/ (1-kv)=0.085/(1-0.043)=0.089, »=5.08°
TuvteAeoTg nmabnt LkAG ®@Bnong Kp* (STR)= 2.319
E=(Kp*/Kp)=(2.319/2.464)=0.941

EQU Al+M1
SUVOALKNA optlbdvtia @Bnon yaldv Fsx= -16.33 -19.73

11.7. EAeyxol guctdbeLag toixou (EQU)

11.7.1. Auvéapeig (evépyelLag Kal aviioraong) oaorkoUpeveg otov toixo (EQU)
doptio yl - y2 Fx Fy X y
[kN/m] [kN/m] [(m] (m]
Evepyntixy o6non voldv Pa 0.00- 0.65 3.90 0.55 0.000 0.433
Evepynt ik o6non voldv Pa 0.65- 2.15 18.99 3.35 0.000 1.537
HabntLky OOnon yoLdv Pp 1.25- 2.15 -17.35 0.00 0.750 1.850
B&poc tolyxou W 0.00 20.92 0.125 1.406
B&pocg enmixwoncg Ws 0.00 20.01 -0.260 0.890

11.7.2. EAeyxoG ¢épovoag Lkavétntag eddpoug (EQU)

(EC8 EN1998-5:2004,

p= - sin(@+d)sin(p+) |
cos“6 cos(8-0) [' cos(6-5) cos(G-B)]

§7.3.2, Toap&ptnua E)

(EC7 EN1997-1-1:2004, $§6.5.2)

EAeyxog mepintwoong pe 0.90x((di10 Papog+pdvipa)+0.00x(xivntd KOPUPNG)

doptio (P.v) yl - y2 Fx Fy X0 yo M

[kN/m] [kN/m] [m] [m] [kNm/m]

Evepynt Lk 66non yoaldv Pax1.10 0.00- 0.65 4.29 0.61 0.750 1.717 6.92
Evepynt Lk 66non yoaldv Pax1.10 0.65- 2.15 20.89 3.69 0.750 0.613 10.04 X0

B&pog tolxou W x0.90 0.00 18.83 0.625 0.744 -11.77

B&poc enixwong Wsx0.90 0.00 18.01 1.010 1.260 -18.19

TUVvoAa= 41.14 -13.00
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SUVOAO KATUKOPUQWY dUVAUREWV 41.14 kN/m

SUVOAO pOmOV WG MIPOC uIpootd onueio = -13.00 kNm/m | Bq i

SUVvoAo pomdv wg mpog Héocov Baocewc = 12.71 kNm/m

Exkevipdtnta ec=12.71/41.14=0.309m, ec>1.250/6=0.208m q /IJ/LLJ//

T&oeLg e€dd&poug g=0.087 N/mm? Bg=0.948 m

Evepyd BenéAio L'=1.250-2x0.309= 0.632 m (EC7 Hoapdptnua D)
dépovoa LrkavéTnta £d&eoug RdA=L' -quk/yM=0.632x(1000x0.15)/1.40= 67.71 kN/m

dépovoa Lrkavdétnta £ddpoucg Vd=41.14 < Rd=67.71 kN/m, EAeyxoc¢ Lkoavomoleltal (EC7 E£.2.2, EE.06.1)

EAeyxog mepintwong pe 1.10x((dio0 Papog+pdvipa)+1.50x(xivntd KOPUPHG)

doptio (P.v) yl - y2 Fx Fy X0 yo M
[kN/m] [kN/m] [m] [m] [kNm/m]
Evepynt itk &©6non voldv Pax1.10 0.00- 0.65 4.29 0.61 0.750 1.717 6.92
Evepynt itk ©6non voldv Pax1.10 0.65- 2.15 20.89 3.69 0.750 0.613 10.04
B&poc tolixou W x1.10 0.00 23.01 0.625 0.744 -14.39
Bé&poc enixwoncg Wsx1.10 0.00 22.01 1.010 1.260 -22.23
SUvola= 49.32 -19.66
ZUVOAO KATAKOPUPLV BdUVAUEWDV = 49.32 kN/m
SUVOAO POmOV WG MHPOC MIPpooTd onueio = =-19.66 kNm/m i Bq i

SUVvoAo pomdv wg mpog Héocov Baoewc = 11.16 kNm/m
Exxkevipdtnta ec=11.16/49.32=0.226m, ec>1.250/6=0.208m q
Bg=1.196 m

T&oeLlg edd&poug g=0.082 N/mm?

Evepyd BeuéAio L'=1.250-2x0.226= 0.797 m (EC7 Hap&ptinua D)
®épovoa Lravotnta e€ddpoug RA=L' -quk/yM=0.797x(1000x0.15)/1.40= 85.39 kN/m

dépovoa Lrkavdétnta eddpougc Vd=49.32 < Rd=85.39 kN/m, EAegyxoc¢ Lkavomoleltal (EC7 E£.2.2, EE.06.1)
11.7.3. EAeyxog actoxiag Adye avatponfig¢ (EQU) (EC7 EN1997-1-1:2004, §9.7.4)

AVOXTPON ®WC mPOoC TO umpootd k&tw onueio (xo0=0,yo=0) (x=0.750,y=2.150 m)
<!

doptio (P.vy) yl - vy2 Fx Fy pe) yo Mo+ Mo- Fx }Eﬁ
[kKN/m] [kN/m] [m] [m] [kNm/m] [kNm/m] Yo Fy
Evepynt itk ©6non voldv Pax1.10 0.00- 0.65 4.29 0.61 0.750 1.717 7.37 O.45I
Evepynt itk ©6non voldv Pax1.10 0.65- 2.15 20.89 3.69 0.750 0.613 12.80 2.76
B&poc tolixou W x0.90 0.00 18.83 0.625 0.744 0.00 11.77 Xo
B&pocg enmixwonc Wsx0.90 0.00 18.01 1.010 1.260 0.00 18.19
SUvoAla= 41.14 20.17 33.17

ZUVOAO pomdv avaTPOmng = 20.17 kNm/m
SUvoAo pomdv evuctdbelog = 33.17 kNm/m

EAeyxog oe avoatponf) Med=20.17 < Mrd=33.17 kNm/m, EAeyxog Lxavomotieltal
Exkevipdtnta ec=(1.250/2)-(33.17-20.17)/41.14=0.309m, ec<=1.250/3=0.417m

11.7.4. EAleyxog actoxiag Adyw oAioénong (EQU) (EC7 EN1997-1-1:2004, §9.7.3, §6.5.3)
doptio (P.v) vyl - y2 Fx+ Fx- Fy
[kN/m] [kN/m] [kN/m]
Evepyntixy o6non voldv Pax1.10 0.00- 0.65 4.29 0.00 0.61
EvepyntLkh ©6non yaLdv Pax1.10 0.65- 2.15 20.89 0.00 3.69
HDodnt Lk O6non yoaldv Ppx0.90 1.25- 2.15 0.00 15.61 0.00
B&poc tolxou W x0.90 0.00 0.00 18.83
Bé&poc enixwong Wsx0.90 , 0.00 0.00 18.01 Fs —c.B+W.tan()
YUvoAa= 25.18 15.61 41.14
TpLBH £d&pouc RdA=Nd-tane/yM = 41.14xtan(25.00°)/1.25= 15.35 kN/m
RUVEKT LKOTNTA Rd=A-cu/yM = 1000x0.948x0.005/1.25= 3.79 kN/m
(duvdueilc aviiotaong Adyw ouvexrTLrOTNTAG €d&PoUC moapalde (movIiol) (EC7 §6.5.3. 10)
%Uvodlo duvduswv oAlobnong = 25.18 kN/m
SUvoAo duvduswv aviiotoong (15.61/1.00+15.35) = 30.96 kN/m

EAeyxog og o:ilcOnon Hd=25.18 < Rd=30.96 kN/m, EAegyxo¢ Lkavomoleltol
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11.

8. EAleyxolL svuotébeilag toixou (STR/GEO Al+M1)

11.8.1. Auvépeig (evépyeLag KoL aviiotaong) oaoxovpeveg otov toixo (STR/GEO Al+M1)

11.8.2. EAleyxog¢ ¢@épouvcag Lravétntag eddpoug (STR/GEO Al+M1)

doptio vl - y2 Fx Fy X vy

[kN/m] [kN/m] [m] (m]
EvepyntLkh ©6non yaLdv Pa 0.00- 0.65 3.73 0.66 0.000 0.433
EvepyntLkh ©6non yaLdv Pa 0.65- 2.15 15.45 3.43 0.000 1.537
HDodnt Lk O6non yoaldv Pp 1.25- 2.15 -20.96 0.00 0.750 1.850
B&poc tolixou W 0.00 20.92 0.125 1.406
B&poc enixwong Ws 0.00 20.01 -0.260 0.890

11.8.3. EAeyxog¢ aoctoxiag¢ Adyw avatponfjc (STR/GEO Al+M1)

EAeyxog¢ mepimtwong pe 1.00x(idito Papog+pdvipa)+0.00x(kivnTtd KOPUPRQG)

doptio (P.v) yl - y2 Fx Fy X0 yo M

[kN/m] [kN/m] [m] [m] [kNm/m]
Evepynt ik o6non voldv Paxl1.35 0.00- 0.65 5.04 0.89 0.750 1.717 7.97
Evepyntixy o6non voldv Paxl1.35 0.65- 2.15 20.86 4.63 0.750 0.613 9.32
B&pog tolxou W x1.00 0.00 20.92 0.625 0.744 -13.08
B&pog enixwonc Wsx1.00 0.00 20.01 1.010 1.260 -20.21
SUvoAa= 46.45 -16.00

ZUVOAO KATAKOPUPLV BdUVAUEWDV = 46.45 kN/m

(EC7 EN1997-1-1:2004, §6.5.2)

-16.00 kNm/m i

SUVOAO pomdv ®wg MIPOC MIPOooT& onuelo

SUVoAO pomdv w¢ mpog péocov Baoewc 13.03 kNm/m

Exkevipdtnta ec=13.03/46.45=0.281m, ec>1.250/6=0.208m q
T&oelg e€ddpoug g=0.090 N/mm? Bg=1.033 m

Evepyd BenéAio L'=1.250-2x0.281= 0.689 m

dépovoa travotnta €ddpoug RA=L' -quk/yM=0.689x(1000x0.15)/1.40= 73.82 kN/m
dépovoa LrkavdéInta £d&poug Vd=46.45 < Rd=73.82 kN/m, EAegyxoc¢ Lrovomolsital

EAeyxog¢ mepimtwong pe 1.35x(idi1o0 Papog+pdévipa)+l.50x(kivnTtd KOPUPRQG)

(EC7 Hap&ptinua D)

(EC7 E£.2.2, E£.6.1)

doptio (P.vy) vyl - y2 Fx Fy X0 yo M

[kN/m] [kN/m] [m] [m] [kNm/m]
Evepynt k) ©6non yaLdv Pax1.35 0.00- 0.65 5.04 0.89 0.750 1.717 7.97
Evepynt ik o6non voldv Paxl1.35 0.65- 2.15 20.86 4.63 0.750 0.613 9.32
B&pog tolxou W x1.35 0.00 28.24 0.625 0.744 -17.66
B&pog enixwonc Wsx1.35 0.00 27.01 1.010 1.260 -27.28
SUvoAia= 60.77 -27.65

SUVOAO KATAKOPUQWY dUVAUREWV = 60.77 kN/m

SUVOAO pomdv ®wg MIPOC MIPOocT& onuelo -27.65 kNm/m

SUVoAO pomdv w¢ mpog uéocov Baoewc

10.33 kNm/m a4 d-
Exkevipdtnta ec=10.33/60.77=0.170m, ec<=1.250/6=0.208m

T&oelg €d&opoug gl=0.088 N/mm? g2=0.009 N/mm?

Evepyd BepéAito L'=1.250-2x0.170= 0.910 m

dépovoa travotnta €ddpoug RA=L' -quk/yM=0.910x(1000x0.15)/1.40= 97.50 kN/m
dépovoca Lkavoétnta £d&poug Vd=60.77 < Rd=97.50 kN/m, EAeyxocg LkovomnolLeltol

Avatpony w¢ HPOog TO PIpooTd k&tw onueio (xo0=0,yo=0) (x=0.750,y=2.150 m)

(EC7 Hap&ptinua D)

(EC7 E£.2.2, E£.6.1)

(EC7 EN1997-1-1:2004, §9.7.4)

<!

doptio (P.v) vyl - y2 Fx Fy X0 yo Mo+ Mo-

[kN/m] [kN/m] [m] (m] [kNm/m] [kNm/m]
EvepyntLkh ©6non yaLdv Pax1.35 0.00- 0.65 5.04 0.89 0.750 1.717 8.64 0.68
Evepyntixy o6non voldv Paxl1.35 0.65- 2.15 20.86 4.63 0.750 0.613 12.78 3.47
B&pog tolxou W x1.00 0.00 20.92 0.625 0.744 0.00 13.08
B&pog enixwoncg Wsx1.00 0.00 20.01 1.010 1.260 0.00 20.21
SUvola= 46.45 21.42 37.44

3 p"
Yo Fy
I—b Xo
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ZUVOAO pOImOV AVATPONING
SUvoAo pomdv eguctdBeLog

= 21.42 kNm/m
= 37.44 kNm/m
EAeyxog oe avoatponfh Med=21.42 < Mrd=37.44 kNm/m,

EAeyxog

LkavonmotlelTal

Exkevipdtnta ec=(1.250/2)-(37.44-21.42)/46.45=0

11.8.4. EAeyxog aotoxiag Adyw oAicébnong

.280m,

ec<=1.250/3=0.417m

(STR/GEO Al1+M1)

(EC7 EN1997-1-1:2004,

doptio (P.v) vyl - y2 Fx+ Fx- Fy
[kN/m] [kN/m] [kN/m]
Evepyntixy &6non voldv Pax1.35 0.00- 0.65 5.04 0.00 0.89
EvepyntLkh ©6non yaLdv Pax1.35 0.65- 2.15 20.86 0.00 4.63
HoabntLky OOnon yoLdv Ppx1.00 1.25- 2.15 0.00 20.96 0.00
B&poc tolxou W x1.00 0.00 0.00 20.92
B&poc enixwong Wsx1.00 0.00 0.00 20.01
SUvola= 25.90 20.96 46.45
TpLB £d&poug RdA=Nd-tane/yM = 46.45xtan(25.00°)/1.10= 19.69 kN/m
RYUVEKT LKOTNTA Rd=A-cu/yM = 1000x1.033x0.005/1.10= 4.70 kN/m

(duvauetlc aviiotaong Adyw ouvekTLkROTNTAG €d&pouUC moapaAe{movIiol)

%Uvodlo duvduswv oAlobnong = 25.90 kN/m
SUvoAo duvdueswv aviiotoong (20.96/1.40+19.69) = 34.66 kN/m
EAeyxog oe oAloBnon HA=25.90 < Rd=34.66 kN/m, Eleyxog¢ tkoavomolLelTol

11.9. AvtioelopLlrdg E€AeyXOQ

EAeyxol eguoctdbeLag toixou (pe oeiopd)

11.9.1. Auvvdapeirg (evépyelog Kol OavTioTtaong) OCKOUHEVEG OTOV TOiXO

Fs =c.B+W.tan(o)

§9.7.3, §6.5.3)

(EC7 §6.5.3. 10)

(EC8 EN1998-5:2004)

(EC7 §6.5.2)

doptio vyl - y2 Fx Fy X vy
[kN/m] [kN/m] [(m] (m]
Evepynt ik o6non voldv Pa 0.00- 0.65 3.73 0.66 0.000 0.325
Evepynt ik o6non voldv Pa 0.65- 2.15 15.45 3.43 0.000 1.400
HoabntLky OOnon yoLdv Pp 1.25- 2.15 -19.73 0.00 0.750 1.850
B&pog tolxou W 0.00 20.92 0.125 1.406
B&pog enixwonc Ws 0.00 20.01 -0.260 0.890
11.9.2. Npdocbeteg duvdapeig Adyw oelopoy
doptio vyl - y2 Fx Fy X y
[kN/m] [kN/m] [(m] (m]
Evepyntixy 06non voldv Pa 0.00- 0.65 0.31 0.000 0.325
Evepyntixy o6non voldv Pa 0.65- 2.15 2.78 0.000 1.400
B&pocg tolxou W 1.78 +0.90 0.125 1.406
B&pog enixwoncg Ws 1.70 +0.86-0.260 0.890
11.9.3. EAeyxoG ¢épovoag LKavotntag eddpoug (pe oceiopd)
doptio (P.vy) vyl - y2 Fx Fy X0 yo M
[kN/m] [kN/m] [m] [m] [kNm/m]
Evepynt ik o6non voldv Pax1.00 0.00- 0.65 4.04 0.66 0.750 1.825 6.87
Evepynt LKy @Onon yvoLdv Pax1.00 0.65- 2.15 18.23 3.43 0.750 0.750 11.10
B&poc tolixou W x1.00 1.78 20.02 0.625 0.744 -11.19
B&poc enixwong Wsx1.00 1.70 19.15 1.010 1.260 -17.20
SUvoAa= 43.26 -10.42
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SUVOAO KATUKOPUQWY dUVAUREWV

43.26 kN/m

SUVOAO pOmOV WG MIPOoC¢ uIpootd onueio = -10.42 kNm/m
= 16.62 kNm/m

SUVvoAo pomdv wg mpog Héocov Baocewc

Exkevipdtnta ec=16.62/43.26=0.384mn,

T&oe g edd&poug g=0.120 N/mm?
Evepyd OepéAto L'=1.250-2x0.384= 0.482 m

dépovoa LrkavéTnta £d&pouc RA=L' -quk/yM=0.482x(1000x0.15)/1.00=

Bg=0.722 m

Pépovoa Lkavdtnta eddpoug Vd=43.26 < Rd=72.30 kN/m,

ec>1.250/6=0.208m

EAeyxog

72.30 kN/m
Lkovonoleltoal

By |

11.9.4. EAeyxog ¢@épovcag

LRavétntag eddpoug (pe ceiopd)

/U/U/‘/

(EC7 Hoapdptnua D)

(EC7 E£.2.2, E£.6.1)

(EC7 §6.5.2)

doptio (P.v) yl - y2 Fx Fy X0 yo M
[kN/m] [kN/m] [m] [m] [kNm/m]
Evepynt itk ©6non voldv Pax1.00 0.00- 0.65 4.04 0.66 0.750 1.825 6.87
EvepyntLkh ©6non yaLdv Pax1.00 0.65- 2.15 18.23 3.43 0.750 0.750 11.10
Bé&poc tolixou W x1.00 1.78 21.82 0.625 0.744 -12.32
Bé&poc enmixwoncg Wsx1.00 1.70 20.87 1.010 1.260 -18.94
SUvoAa= 46.78 -13.29
SUVOAO KATAKOPUQWVY dUVAUREWV = 46.78 kN/m
SUVOAO pOmOV WG MIPOC UIpootd onueio = -13.29 kNm/m |
SUVvoAo pomdv wg mpog Héocov Baoewc = 15.95 kNm/m

Exkevipdtnta ec=15.95/46.78=0.341m,

T&oelg e€dd&poug g=0.110 N/mm?
Evepyd OepéAto L'=1.250-2x0.341= 0.568 m

dépovoa LrkavéTnta £d&eoug RdA=L' -quk/yM=0.568x(1000x0.15)/1.00= 85.20 kN/m

Bg=0.852 m

ec>1.250/6=0.208m

(EC7 Hoapdptnua D)

®épovoa LrkavdétTnta £ddpougc Vd=46.78 < Rd=85.20 kN/m, EAegyxoc¢ Lkoavomoleltal (EC7 E£.2.2, EE.06.1)
11.9.5. EAeyxog actoxiag Adyw avatponfig (pe oceioud) (EC7 §9.7.4)
AVOTPON ®WC mpog¢ To pnpoortd k&tw onuelio (xo=0,yo=0) (x=0.750,y=2.150 m)
doptio (P.v) vyl - y2 Fx Fy X0 yo Mo+ Mo-
[kN/m] [kN/m] [m] [m] [kNm/m] [kNm/m]
Evepynt itk ©6non voldv Pax1.00 0.00- 0.65 4.04 0.66 0.750 1.825 7.37 0.50
EvepyntLlky &6non yaLdv Pax1.00 0.65- 2.15 18.23 3.43 0.750 0.750 13.67 2.57
B&pog tolyxou W x1.00 1.78 20.92 0.625 0.744 1.32 13.08
B&pog tolyxou W x1.00 0.00 -0.90 0.625 0.744 0.56 0.00%*
Bé&poc enmixwoncg Wsx1.00 1.70 20.01 1.010 1.260 2.14 20.21
Bé&poc enixwong Wsx1.00 0.00 -0.86 1.010 1.260 0.87 0.00%*
SUvoAa= 43.26 25.93 36.36

(*oL poméc apvnNT LKAV KATAKOPUEWY @OPTiwv Adyw

SUvoAo pomdv avatpomnng
SUvoAo pomdv euctdBe Log

= 25.93 kNm/m
= 36.36 kNm/m
EAeyxoc¢ og avatpon Med=25.93 < Mrd=36.36 kNm/m,

ceLopoU mpootTiBeviat

EAeyxocg

Lxavomole ol

Exkevipdtnta ec=(1.250/2)-(36.36-25.93)/43.26=0.384mn,

11.9.6. EAeyxog aoctoxiag Adyw oAicébnong

(pe oegLopd)

(EC7 §9.7.3,

doptio (P.v) vyl - y2 Fx+ Fx- Fy

[kN/m] [kN/m] [kN/m]

Evepynt kg o6non voldv Pax1.00 0.00- 0.65 4.04 0.00 0.66
Evepynt ik o6non voldv Pax1.00 0.65- 2.15 18.23 0.00 3.43
Dabnt Lk OOnon yoLdv Ppx1.00 1.25- 2.15 0.00 19.73 0.00
Bé&poc tolixou W x1.00 1.78 0.00 20.02
Bé&pocg enmixwoncg Wsx1.00 1.70 0.00 19.15
SUvoAa= 25.75 19.73 43.26

ec<=1.250/3=0.417m

§6.5.3,

OTLCg poméCc AVATPEONINC)

EC8-5 §5.4.1.1)

—>
Fs =c.B+W.tan(op)
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To LB ed&pouc

SUVEKTLKOTNTA

SUvoAo duvduewnv oAloBnong

SUvoAo duvduewnv aviiotoaong

Rd=Nd -tang/yM

Rd=A -cu/yM

(19.73/1.00+20.17)
EAeyxoc og oAloBnon HA=25.75 < Rd=39.90 kN/m,

43.26xtan (25.00°)/1.00=

1000x0.722x0.005/1.00=
(duvépuelc aviliotaong Adyw oUveKRTLKRKOTNTIAG €3&pOUC mapaAe{movIial)
25.75 kN/m
39.90 kN/m

EAeyxog

20.17 kN/m
3.61 kN/m

Lkovonoleltol

11.10. EAeyxoG €mndpkKelag SLa0Tdoe®V KOPpOU TOixOU

11.10.1.

(EC7 §6.5.3. 10)

(EC2 EN1992-1-1:2004)

®éption 1.35x(pévipa dvopevh)+1.00x (pévipa evpevh)+1.50x(xivnt& dvopevy)

AUVAPE LG

(oto xévipo RB&poug dLATOUNC)

otov kopud TOoU tOolyou

y h Fx Fy M
[m] [m] [kN/m] [kN/m] [kNm/m]
0.25 0.250 0.74 1.70 0.05
0.50 0.250 2.98 3.65 0.43
0.75 0.250 5.72 5.73 1.49
1.00 0.250 7.86 7.76 3.13
1.25 0.250 10.64 9.95 5.35
1.50 0.250 14.05 12.26 8.32
1.85 0.250 19.89 15.75 14.06

11.10.2. EAeyxog KoOpHoU TOoixou og KApYn

SRUPOS epa-X&AUBQC:

C25/30-B500C,

Entk&Avuyn onAlopoyU:

Cnom=50 mm

(EC2 §9.6, §6.1)
(§3, §4.4.1.1)

Kataxdpupog omAioudg eAdyxLotog:0.26 (fctm/fyk)d, 0.0013d, 0.0020Ac, péyLotog:0.04Ac (EC2 §9.6.2)
vy Med Ned d Kd x/d ec/es Ks As min As
[m] [kN/m] [kN] [mm] [cm?/m] [cm?/m]
0.25 0.05 -1.70 195 47.37 0.01 0.1/20.0 2.30 0.00 ( 2.50)
0.50 0.43 -3.65 195 23.49 0.01 0.2/20.0 2.31 0.00 ( 2.50)
0.75 1.49 -5.73 195 14.17 0.02 0.4/20.0 2.31 0.09 ( 2.64)
1.00 3.13 -7.76 195 10.18 0.03 0.6/20.0 2.32 0.26 ( 2.64)
1.25 5.35 -9.95 195 7.93 0.04 0.7/20.0 2.33 0.49 ( 2.64)
1.50 8.32 -12.26 195 6.44 0.04 0.9/20.0 2.33 0.82 ( 2.64)
1.85 14.06 -15.75 195 5.01 0.06 1.2/20.0 2.35 1.46 ( 2.64)

11.10.3. %b6ption 1.00x(pévipa duopevh)+1.00x (pévipa eupevh)+0.30x(kivntd)+1.00x (oeLopdg)

AuvAuetlc (o0to kévipo B&poug dLatoung) otov kopud tou TOlXOU (pe oceLoud)
y h Fx Fy M
[m] [m] [kN/m] [kN/m] [kNm/m]

0.25 0.250 0.73 1.70 0.08
0.50 0.250 2.66 3.65 0.62
0.75 0.250 5.04 5.73 1.36
1.00 0.250 7.04 7.76 2.85
1.25 0.250 9.60 9.95 4.99
1.50 0.250 12.72 12.26 7.99
1.85 0.250 18.00 15.75 14.04
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11.10.4. EAeyxog¢ KoppoU toixou oe Kapyn (pe oeLopd) (EC2 §9.6, §6.1)
SrUpOS epa-X&AuBag: C25/30-B500C, Emix&Auyn omAilopoy: Cnom=50 mm (83, §4.4.1.1)
Katoakbpupog omhiopdg eAdyxtotoc:0.26 (fctm/fyk)d, 0.0013d, 0.0020Ac, péytotocg:0.04Ac (EC2 §9.6.2)

% Med Ned d Kd x/d ec/es Ks As min As
[m] [kN/m] [kN] [mm] [cm?/m] [cm?/m]
0.25 0.08 -1.70 195 43.42 0.01 0.1/20.0 2.30 0.00 ( 2.50)
0.50 0.62 -3.65 195 20.88 0.01 0.3/20.0 2.31 0.02 ( 2.64)
0.75 1.36 -5.73 195 14.69 0.02 0.4/20.0 2.31 0.08 ( 2.64)
1.00 2.85 -7.76 195 10.58 0.03 0.5/20.0 2.32 0.23 ( 2.64)
1.25 4.99 -9.95 195 8.18 0.03 0.7/20.0 2.33 0.45 ( 2.64)
1.50 7.99 -12.26 195 6.55 0.04 0.9/20.0 2.33 0.78 ( 2.64)
1.85 14.04 -15.75 195 5.01 0.06 1.2/20.0 2.35 1.46 ( 2.64)

11.10.5. OmAiopoi KoppoU toixou

OnAitopoi miocw (xépa) mapeitdg tToixou 10/29.5 ( 2.66cm?/m)
OnAiopdg diavophe @& 8/40.0 ( 1.26cm?/m)

OnALopdg epnpdcg (erevd.) mapeldg toixou  &10/31.0 ( 2.53cm?/m)
OnAiopdg diavophe & 8/40.0 ( 1.26cm?/m)

11.10.6. AykUpwon omALopoU KOPuoU Ttoixou (EC2 §8.4)
Baolkd pAKog aykUpwong (EC2 EE.8.3)
1b, rqd=(g/4) (osd/fbd) =(10/4)x(239/1.61)=371mm
0sd=435.00x146/266=239MPa fbd=2.25x0.70xfctd=1.61 MPa (EC2 §8.4.2)
AnattoUpevo ufnkog oaykUpweons lbd=0.70x371=260mm, Cnom=50mm>3x10=30mm=(3¢) (EC2 §8.4.4, T.8.2)

EA&Xx LOTO PAKOC oykUpwong lb,min=max (0.301lbrqgd, 10g,100mm)=111mm
Anopoitnto &ykitotpo 100mm oto K&Tw &Kpo Twv P&RdWV OmALouoU

11.10.7. EAeyxo¢ KoppoU oe dLAtTunoq (EC2 EN1992-1-1:2004, §6.2.2)

Srupddepa-X&dAupag: C25/30-B500C, Emix&Auyn omAlopoU: Cnom=50 mm (§3, §4.4.1.1)
H xoatoavoun tou @optiou &dBnonc eival ypoapplxh, dpa n peTafoAn tng dLATUNT LKAC
dUvauncg eivol napafoArtkn. H petafoAn tng dLATOUNG TOU KOPUOU e€lval YVPAHHPLKLN.
Apa n duopevéotepn Oéon via éleyxo di&dtunonc eivoal oto k&tw pépPoc TOU KOPUOU.

Ved=16.64 kN/m, Ved (+oeioptkdg)=15.06 kN/m, Ned=-13.81 kN/m

Avtoxn tépvouoo xwpilic omAiopd didtunong Vrdc (EC2 §6.2.2)
Vrde=[Crdc 'k - (100pl -fck) %¥+k1 -ocp] ‘bw -d (EC2 E£.6.2.a)
Vrdc>= (vmin+kl -ocp) ‘bw-d (EC2 EE£.6.2.Db)

Crdc=0.18/yc=0.18/1.50=0.120, fck=25MPa ,bw=1000mm, d=195mm

k=1++(200/d) <=2, k=2.00, k1=0.15

pl=Asl/ (bw d)=266/(1000x195)=0.0014

ocp=Ned/Ac=1000x13.81/250000=0.06N/mm?

vmin=0.0350 k" yfck = 0.49N/mm?, (EC2 EE£.6.3N)
Vrd, c(min)=0.001x(0.4940.15x0.06)x1000x195=97.31kN/m

Vrde=0.001x[0.120x2.00x(0.14x25) ®®+0.15%0.06]x1000x195=72.81, Vrdc=97.31kN/m

Ved=16.64 kN/m <= Vrdc=97.31 kN/m, di&tunon OK

Vrdmax=ocw ‘bw -z vl -fcd/ (cot®+tand), Ved/max (Vrdmax)=0.03, 6=45.0° cotf=1.00 tanb=1.00
acw=1.00 z=0.9d, fck=25.0<=60Mpa v1=0.6[1-fck/250]=0.6[1-25/250]1=0.540, fcd=14.17Mpa
Vrdmax=0.001x1.00x1000x0.9x195x0.540x14.17/2.00=671.4 kN

Ved=19.9 kN < 671.4 kN =Vrdmax, O £Aeyx0oCg emaAnbevetal
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11.11. EAeyxog¢ endpkeLoag dLactdoewv nedidovu KalL omAiopol

11.11.1.
SUVOAO KATAKOPUQWY dUVAUREWV =

EAeyxo¢ tTphpatog pnpootd x=0.750 m to x=0.250 m
60.77 kN/m

10.33 kNm/m

0.500 m

SUVOAO pomdv w¢ mpog pécov PBloswg =
gl= 0.088 N/mm?, g2= 0.057 N/mm?, w=
nieon and (dito R&pog g3= 0.010 N/mm?

M= 8.46 kNm/m, V= 31.21 kN/m

V og oambéortoon h=250mm ond nopeltd = 17.52 kN/m

Med= 8.46k Nm/m, Ved= 17.52 kN/m

11.11.2. EAeyxo¢ tpfpatog miow x=-0.500 m to x=0.000 m

SUVOAO KATAKOPUE®V JdUVAUEWV = 60.77 kN/m
SUVOAO pomdv w¢ mpog uécov PBdoswg = 10.33 kNm/m
gl= 0.041 N/mm?, g2= 0.009 N/mm?, w= 0.500 m

nieon and eniyxwon rat (Lo B&pog g3= 0.064 N/mm?

M= -5.56 kNm/m, V= 19.59 kN/m

V og oambéotoon h=250mm ond nopetd = 11.84 kN/m

Med= -5.56k Nm/m, Ved= 11.84 kN/m

11.11.3. EAeyxo¢ tpApatog¢ niocw x=-0.500 m to x=0.000 m
SUVOAO KATAKOPUE®V JdUVAUEWV = 46.45 kN/m
SUVvoAo pomdv wg mpog pécov Bloswg = 13.03 kNm/m

gl= 0.025 N/mm?, g2= 0.000 N/mm?, w= 0.283 m

nieon and enixwon kot (dto RB&pog g3= 0.048 N/mm?

M= -5.67 kNm/m, V= 20.51 kN/m

V og oambéotoon h=250mm ond nopeltd = 12.00 kN/m

Med= -5.67k Nm/m, Ved= 12.00 kN/m

11.11.4. EAeyxog¢ tpfpatog pnpooctd x=0.750 m to x=0.250 m (pe

(EC2 EN1992-1-1:2004)

e

—

f W

o T e,

ogLopd)

SUVOAO KATUKOPUQWY dUVAUNEWV = 43.26 kN/m
SUVvoAo pomdv wg mpog pécov Bloswg = 15.95 kNm/m
gl= 0.113 N/mm?, g2= 0.039 N/mm?, w= 0.500 m
nieon andé (dto R&pog g3= 0.008 N/mm?

M= 11.22 kNm/m, V= 33.97 kN/m

V oeg ambéotaon h=250mm and nopetd& = 21.60 kN/m
Med= 11.22k Nm/m, Ved= 21.60 kN/m

11.11.5. EAeyxog¢ tpfpatog miocw x=-0.500 m to x=0.000 m (pe oceiLopd)
SUVOAO KATAKOPUQWVY dUVAREWV = 43.26 kN/m
SUVoAO pomdv wg Ipog pécov PBloswg = 15.95 kNm/m
gl= 0.003 N/mm?, g2= 0.000 N/mm?, w= 0.019 m

nieon and eniywon xat (dito RB&pog g3= 0.048 N/mm?

M= -4.71 kNm/m, V= 23.97 kN/m

d=250mm >19mm=nA&toucg, éAegyxoc o€ dL&tunon dL&tpnon mnopoielmetTot

Med= -4.71k Nm/m, Ved= 0.00 kN/m

11.11.6. EAeyxog medidou évavtL xra&upyng (EC2 EN1992-1-1:2004, S§6.1)
SrUPOS epa—-X&AuBag: C25/30-B500C, Emix&Auyn omAilopov: Cnom=50 mm (§3, §4.4.1.1)
Med= 11.22kNm/m, d=244mm, Kd= 7.28 x/d=0.04 ec2/es1=-0.8/20.0 ks=2.33, As= 1.07cm?*/m

Med= -5.67kNm/m, d=244mm, Kd=10.25 x/d=0.03 €c2/es1=-0.6/20.0 ks=2.32, As= 0.54cm?/m

EAG&xLtotog onAtopdg As>=0.26bd - -fctm/fyk (As= 3.30cm?/m) (EC2 §9.3.1)
EA&xLOot0oG omAilopdc @12/34.0 ( 3.32cm?/m)

11.11.7. OmAiopoi medidou toixou

OnAiopdc medidov KATW® @12/34.0 ( 3.32cm?/m)

OnmAiopdédg medidov ave @12/34.0 ( 3.32cm?/m)

AsvutepelwVv eyKApoLog¢ omAtopd¢ F12/40.0 ( 2.82cm?/m)
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11.11.8. EAeyxog nedidou oce diLatpnon-5Latpnon (EC2 EN1992-1-1:2004, §6.2.2)

SrUpOS epa-X&AuBag: C25/30-B500C, Emix&Auyn omAilopoy: Cnom=50 mm ($3,
Avtoxn diL&tpnong xwplic omhioud did&tunong Vrdc (EC2 §6.4.4)
vrde=[Crdc -k - (100pl -fck) ¥ . (2d/a)] ‘bw-d (EC2 EE.6.50)
Vrdc>=[vmin -2d/a] ‘bw-d, d=dm=244mm, a=244mm
Crdc=0.18/yc=0.18/1.50=0.120, fck=25MPa ,bw=1000mm, d=244mm
k=1++(200/d)<=2, k=1.91

pl=Asl/ (bw-d)=332/(1000x244)=0.0014

vmin=0.0350 k"0 \fck = 0.46N/mm?, (EC2 EE£.6.3N)
Vrd,c(min)=0.001x(0.46x2x244/244)x1000x244=224.48kN/m
Vrde=0.001x[0.120x1.91x(0.14x25) %¥x2x244/2441x1000x244=169.82, Vrdc=224.48kN/m
Ved=21.60 kN/m <= Vrdc=224.48 kN/m, di&tunon xot dt&tpnon OK

Vrdmax=ocw ‘bw -z vl -fcd/ (cot®+tanb), Ved/max (Vrdmax)=0.04, 6=45.0° cotf=1.00 tanb=1.00
acw=1.00 z=0.9d, fck=25.0<=60Mpa v1=0.6[1-fck/250]=0.6[1-25/250]1=0.540, fcd=14.17Mpa
Vrdmax=0.001x1.00x1000x0.9%x244x0.540x14.17/2.00=840.2 kN

Ved=34.0 kN < 840.2 kN =Vrdmax, 0 £Aeyxog emaAnbevetal

11.12. Hpopétpnon UALKQOV

SrUpOdepa ovd pétpo PNKOUC Tolxou 0.837 m3/m

OnAitopdg avé pétpo UAKOUG tolyou 26.106 kg/m

SUVOALK& oOkupddepa tolyou 4.920x 0.837= 4.120 m?3

SUVOALKOG omALlopdc tolyou 4.920x 26.106= 128.440 kg
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12. TOIXOEX T1ll (AYTIKH IAATEIA)

Toixog avtiotpLi{ng wnAiopévou orUpodépatog
(EC2 EN1992-1-1:2004, ECO EN1990:2002, EC7 EN1997-1-1:2004, EC8 EN1998-5:2004, +NA-ELOT:2010)

C25/30 - B500C
Zeiopodg a=0.160g

0.25
_ _ - o _
0 0k=20.00° T
4 ck=0.020N/mm? o
E 8k=10.00° 3
¥=20.00 kNm® =
3 1
9k=25.00°
ck=0.005N/mm?
Iy o Bk=12.50° Iy
3 g ¥=21.00 KN/m? 3
o < o
T ok=25.00° 8
ck=0.005N/mm? -
8k=0.00°
8| v=21.00 ke | 0500 0500
f 1.250 |
9k=25.00°
ck=0.005N/mm?
quk=0.15N/mm?
12.1. Ztoixeia toixov-Napdpetpot-Kavoviopoi
ALaotdoeLg
OALkO Uyog tolxou h= 2.150 m
MAkog Tolxou L= 3.000 m
IA&tog tolXxOU OTINV KOPUQY Bl= 0.250 m
IA&t0oG¢ kKopuoU tolyxou otnv B&on B2= 0.250 m
OALkO mA&Tog PBdonc tolixou B= 1.250 m
IA&toc PB&ong tolyxou unpootd 0.500 m
IA&toc P&ong tolyxou miow 0.500 m
Yyogc koppoU tolxou ho= 1.850 m
Yyoc R&ong tolixou 0.300 m
Yyog RB&ong tolixou pmpoot& 0.300 m
Yyog RB&ong tolixou miocw 0.300 m
Tovia epnpdc mope &g pe KATAkOP 0.000° (0:1)
Tovia nicw noapeldc pe KATaAkOPUO 0.000° (0:1)
Bapog toixou
E1d1kd B&pog UALkOU Ttolxou vyg=25.000 kN/m?
EpBaddév diLatounc tolxou A= 0.837 m?
IdL0o B&poc toixou avd pétpo W= 0.837x25.000= 20.92 kN/m
Kévipo B&poug tolyxou x=0.125 m, y=1.406 m (x0=0.625 m, yo=0.744 m)
YALk& toiyxou
Avwedoun : Trupbddepo-X&AuPoac: C25/30-B500C (EC2 §3)
: Emitk&Auyn omAtopoU: Cnom=50 mm (EC2 §4.4.1)

OeuéALlo : IxUupbddsua-X&AuBag: C25/30-B500C
: Emixk&Auyn omAtopoU: Cnom=50 mm

BETONexpress
software byRUNET (c)

138



NAATEA EAEYGEPIAZ

Bapog emixwong

IdL0o B&poc enixwong avd pétpo Ws=20.01 kN/m

Kévipo B&poug eniyxwong x=-0.260 m, y=

12.2. Emipépoug oUvteAeoTEG yLa SpdoeLg

0.890 m

Rl €dQPLKE

S

18i1étnteg

OplLakfy katdotaon Iccoponiac (EQU), AoutxkoU tUmou

Apdon MoV Lun AUOuEVAC
Mév Lun Euvolkp
MetafAnty Auopevig
MetoaBAnTh EuvoLlkD

Edaplkéc Tovia dLatunt LKAg avIOXAC
1dLétnteg Tuvoxn c
ALQTUNT LKA OVTIOXH cu
OALIIT LKA avioxn dqu
Bé&poc

YR,v(R2)=1.40, yR,h(R2)=1.10, VvR,e(R2

12.3. Idiétnteg eddpoug Oepediwong
OALIT LKA aviox) ed&opoug otn RB&on

Tovia tpLRRg e€d&pouc otn PBdon
SuvteAeotic ouvexrtLlkdéTnIag otn R&on

12.4. ZeLopLROl ouvieleotég

Avnyupévn oceloplky emttdyuvon eddpouc
Kataxdp./opl{. OglOpLlK emltdxuvon
Suvt. Beperlwong

Suvt. omoudaldiniag kiilplou

MelwT LKOGC OUVTIEAECTNG OUUNEPLPOPAC
OptLldévTLog OCeloplkrOC OUVIEAEOCTNC
Katakdpupog OelOuLKOC OUVIEAEOTNGC

( EQ

yGdst:
yGstb:
yQdst:
vyQstb:

o B O

Ye:

ycu:
yqu:
YW

= R =R

)=1.40

qu=0.15 N/mm?

(STR) ,
U )

.10
.90
.50
.00

.25
.25
.40
.40
.00

TewtexVvikoU TUOOU
(STR/GEO)

( AL+M1

1.
1.

1

[ =

35
00

.50
0.

00

.00
.00
.00
.00
.00

)

(EC7 itv. A

(SRS

e e e

.00
.00
.00
.00

.00
.00
.00
.00
.00

(GEO)

(SeLondg)

©=25.00°, ouvieAeoTAC TPLBAC tan(p)=0.466
c=0.005 N/mm?

ag=axg, o=0.
avg/og=0.90
S=1.00
vyI=0.80
r=1.50

kh=0.80x0.16x1.00/1.500=0.

16

kv=0.50x0.085=0.043

ZelopLkég duvapeilg (extdg duvapenv Adyw OOnong yoaLdv)

OpLldévtia dUvaun ceLopoU Adyw Ldiou
Katakdpuen dUvaun oeLlopoU Adyw Ldiou
OpLlévtia dUvaun oeLopoU eniyxwong
Katakdpuen dUvaun o€ LopoU enliyxwong

12.5. Ymoloylopdg evepyntLKAG @Onong ya

B&pouc
Bapouc

Fwx=
Fwy=
Fwsx=

Fwsy=

Ldv kat& (Coulomb)

12.5.1. TpApa toixou amd ¥Y=0.000 m éwg

20.
20.
20.
20.

92x0.
92x0.
01x0.
01x0.

¥=0.650 m, Hs=0.650 m

Avew Inupeio A x= 0.000 m y= 0.000 m
K&tw Inpeio B x= 0.000 m y= 0.650 m

Idi.étnteg edagpoug

TUnog ed&poug ApYyLAOGC

ELd1xkd B&pog EnpoU eddpouc

ELdL1kd P&pog xopeopévou eddpoucg
ELd1xkd B&pog vepoU

Tovia €onTeplKAC TPLPAC TOoU £d&pOUCQ
TUVTEAEOTHC OUVERTLROTNTAC €3&POUC
Tovia emiedvetlag ed&poug pe oplldvTLa

y =20.00
ys=21.00
yw=10.00
©=20.00°
c=0.020
B=20.00°

Tovia niow mapeldc tolxou pe xataxkbpupo 6= 0.00°

Tovia tTplPAg petall TolxOoU KUL €d&QOU

¢ 5=10.00°

kN/m?3
kN/m?3
kN/m?3

N/mm?

085

085=
043=
085=
043=

o B O

.1-A.4,

EC8-5 §3.1)

(EC8 EN1998-5:2004,

.78
.90
.70
.86

kN /m
kN/m
kN/m
kN/m

(EC8 §3.

2.1,

S7.
(EC8-5 §7.
(EC8 §3.2.
(EC8 §3.2.
T.

(EC8-5 MLvaxrog

(EC8-5 EE.
(EC8-5 EE.

aa

Jg

~N NN W W

N P Pw D wNDND
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QOnon ovppwva pe Oswpia Coulomb

EQU Al+M1 _ cos?(p-8)
Ka

Tovio emimédou oAiodnong p=45°+¢/2= 53.00 55.00°
SUVTEAEOTNG e€veEPYNTLKAC ©d6nong Ka = 0.933 0.897
Q6non voldv xab® Uyoc g(y)=gA+y -y -Ka

Mévipeg dpdoeLg

EQU Al+M1

QOnon (nieon) otnv xopuen (y=yA) gA= 0.00 0.00 kN/m?
QOnon (nieon) otnv Bdon (y=yA+ 0.65m) gB= 12.13 11.66 kN/m?
QOnon (dUvaun) vyoaldv Pa= s (gA+gB)H Pa= 3.94 3.79 kN/m
Tovia ®6nong yoLov o = 8.00 10.00 °

QOnon yoaldv xatd x KaTeUbBuUvVOon Pax= 3.90 3.73 kN/m
QOnon vyoaldv kKot& y KATeUOUVODN Pay= 0.55 0.66 kN/m
Pomfl ®6nong yaldv wg¢ mpo¢ onueio (x=0,y=0) M = -1.69 -1.62 kNm/m

snueio egpappoyhg @Onong voalrdv x= 0.000 m, y= 0.433 m

ZUvoAa SUVAHE®V KAl POMOV

AuvApeLlc Kol poméc o010 KATw onupeio B (x=0.000 m, y=0.650 m)

Mévipeg dpdoeLg

EQU Al+M1
SUVOALKNA optlbdvtia @Bnon yaldv Fsx= 3.90 3.73 kN/m
SUVOALKN kataxkbdpuen ®6non yaltdv Fsy= 0.55 0.66 kN/m
YUVOALKEA pomf ®Ononc vyoaLdv Ms = 0.85 0.81 kNm/m

LeLlopLKEG duvapeLg (EC8 EN1998-5:2004,

OpLlbébvtiog oeLloplkdg ouviedeothg kh=0.80x0.16x1.00/1.500=0.085
Katakdpupog oeloplkdg ouviedeotng kv=0.50x0.085=0.043

Edagpoc ndve and tov udpopdpo opllovia

tan (w)=kh/ (1-kv)=0.085/(1-0.043)=0.089, »w=5.08°

Method Mononobe-Okabe (EC8-5 MHapd&ptnua E.4)

2
cos(9+6)cos(9-8)]

coszecos(e+5)[1+ sin(@+5)sin

§7.3.2, TNoup&ptnua

(EC8-5 E£.7.1,
(EC8-5

T.7.
EC.7.

(EC8-5 TNuapdptnua E.

yia @Onon voldv roatd& Tn dLdpKe Lo o€ LopoU K cos?(p-w-8)

SUVTEAEOTANC €VEPYNTLKAC ®Onong, Ke* (STR)= 0.971
NpboBetn nieon ed&poug AdOYyw O€LOPoOU
enl tng STR xkatdotaong ¢dptiong &=(Ke*/Ke-1)=(0.971/0.897-1)=0.082

AGvoun €d&eouc Adyw oelouLkoU optiou (MoOvipeg dpdoelg ) Fx=1.082x 3.73= 4.04 kN/m

12.5.2. TpApa toixou amd ¥=0.650 m éwg ¥=2.150 m, Hs=1.500 m
Avew Inpuefo A x= 0.000 m y= 0.650 m
K&tw Znpelo B x= 0.000 m y= 2.150 m

Idiétnteg edapoug

TUnog ed&pouc : ApyLAog pe A&uupo aa
E1d1xd Bdpoc EnpoU e£d&poug y =21.00 kN/m?3

ELdL1kd P&pog xopeopévou eddpoucg ys=23.00 kN/m?

ELdLtkd B&pog vepoU yw=10.00 kN/m?3

Tovia €onTeplKAC TPLPAC TOoU £d&pOUCQ ©=25.00°

SUuvteAeotNg ouvekTLkOTNTIAG €d&POUC c=0.005 N/mm?

Tovia emiedvelag ed&poug pe oplldvT Lo B= 0.00°

Tovia niow mapeldc tolxou pe xataxkbpupo 6= 0.00°

Tovia tTplBAg petall Tolixou koL e£d&pouc 5=12.50°

E” - . 2
S —00-
c0sw c0s 8 °°S(6+9+‘°’E+ %)

Jg

®optia eni tou eddpoug oIV KOPUPH

o N

Opotdpoppo pdvipo optio g= 13.00 kN/m?
Opotduoppo xiLvntd eoptio g= 0.00 kN/m?
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QOnon ovppwva pe Oswpia Coulomb

EQU Al+M1 K= cos?(¢-6)
Tov o SHL?S5OU oALoen?nc/p:45°+©/2: 55.00 57.50° A 0082600ﬂ9+6)E+ sin(@+3)sin(®- ]2
RUVTEAEOCTAC evepyntLKAC &®Ononc Ka = 0.447 0.367 cos(6+0)cos(6-B)
QOnon yoaldv ra® Uloc g(y)=gA+y -y - -Ka
Mévipeg dpdoeLg

EQU Al+M1

Q6non (mieon) otnv xopuen (y=yA) gA= 5.81 4.77 kN/m?
QOnon (nieon) otnv Bdon (y=yA+ 1.50m) gB= 19.89 16.33 kN/m?
Q6non (dUvaun) voldv Pa= *s(gA+gB)H Pa= 19.28 15.83 kN/m
Tovia ®6nong yoLov o = 10.00 12.50 °
QOnon yoaldv xatd x KaTeUbBuUvVOon Pax= 18.99 15.45 kN/m
QOnon vyoaldv kKot& y KATeUOUVODN Pay= 3.35 3.43 kN/m

Pomfl ®6nong yaldv wg¢ mpo¢ onueio (x=0,y=0) M =-29.19 -23.75 kNm/m
snueio egpappoyng @Onong voalrdv x= 0.000 m, y= 1.537 m

ZUvoAa SUVAHE®V KAl POMOV

AuvApeLlc Kol poméc o010 KATw onueio B (x=0.000 m, y=2.150 m)

Mévipeg dpdoeLg

EQU Al+M1
SUVOALKNA optlbdvtia @Bnon yaldv Fsx= 22.89 19.18 kN/m
SUVOA LKL kataxkbdpuen ®6non yvaldv Fsy= 3.90 4.09 kN/m
YUVOALKEA pomf ®Ononc vyoaLdv Ms = 18.34 15.88 kNm/m

LeLlopLKEG duvapeLg (EC8 EN1998-5:2004,

OpLlbébvtiog oeLloplkdg ouviedeothg kh=0.80x0.16x1.00/1.500=0.085
Katakdpupog oeloplkdg ouviedeotng kv=0.50x0.085=0.043

Edagpoc ndve and tov udpopdpo opllovia

tan (w)=kh/ (1-kv)=0.085/(1-0.043)=0.089, »w=5.08°

Method Mononobe-Okabe (EC8-5 MHapd&ptnua E.4)
yia @Onon voldv roatd& Tn dLdpKe Lo o€ LopoU K

§7.3.2, TNoup&ptnua

(EC8-5 EE.7.1, T.7.

(EC8-5 EE£.7.

(EC8-5 TNuapdptnua E.

cos?(p-w-8)

SUVTEAEOTNG €VEPYNTLKAC ®Onong, Ke* (STR)= 0.433
NpboBetn nieon ed&poug AdOYyw O€LOPoOU
enl tng STR xkatdotaong ¢dptiong £=(Ke*/Ke-1)=(0.433/0.367-1)=0.180

E” - . 2
S —00-
c0sw c0s 8 °°S(6+9+‘°’E+ %)

AGvoun €d&eouc Adyw oelouLkoU optiou (MoOvipeg dpdoelg ) Fx=1.180x15.45=18.23 kN/m

12.6. Ymoloyitopdg naOntikhg 0Onong yatdv katd (Rankine)

12.6.1. TpApa toixou amd ¥Y=1.250 m éwg ¥Y=2.150 m, Hs=0.900 m
Avw Inuefio A x= 0.750 m y= 1.250 m
K&tw Inpelo B x= 0.750 m y= 2.150 m

Idi.étnteg edagpoug
TUnog ed&poug : ApylLAog pe AQuupo

ELd1xkd B&pog EnpoU eddpouc y =21.00 kN/m?
ELd1xkd P&poc xopeopévou edd&poug ys=23.00 kN/m?3
ELd1xkd B&pog vepoU yw=10.00 kN/m?
Tovia gowteplkAg TPLRAC TOoU €ddpoug ©=25.00°
SUVTeAeO0TANC ouverTLkROTNTOG £€d&PoOUC c=0.005 N/mm?
Tovia emiedvetlac €d&poug pe oplldvTLa B= 0.00°
QOnon oe KATAKOPUQPO e€mLOAVE LA 6= 0.00°

Tovia tTpLBAC petafd tolyxou xalL ed&pouc &= 0.00°

o N
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QOnon ovppwva pe Oswpia Coulomb
EQU Al+M1 K
Tovio emimédou oAiobnong p=45°-¢/2= 35.00 32.50°
JuviteAeotng nobntLkhgc ©Bnong Kp = 2.040 2.4064
QOnon vyoaldv ra® Uloc gl(y)=gA+y -y Kp

Mévipeg dpdoeLg

cos?(¢p+0)

EQU Al+M1
QOnon (nieon) otnv xopuen (y=yA) gA= 0.00 0.00 kN/m?
QOnon (nieon) otnv Bdon (y=yA+ 0.90m) qB=-38.56 -46.57 kN/m?
QOnon (dUvaun) vyoaldv Pa= s (gA+gB)H Pp= 17.35 20.96 kN/m
Tovia ®6nong yoLov a = 0.00 0.00 °
QOnon yoaldv xatd x KaTeUbBuUvVOon Ppx=-17.35 -20.96 kN/m

QOnon vyoaldv kKot& y KATeUOUVODN

Ppy= 0.00 0.00 kN/m

Pomfl ®6nong yaldv wg mpo¢ onueio (x=0,y=0) M = 32.10 38.78 kNm/m

snueio egpappoyng @Onong voaldv x= 0.750 m, y= 1.850 m

ZUvoAa SUVAHE®V KAl POMOV

AuvApeLlc Kol poméc o010 KATw onupeio B (x=0.750 m, y=2.150 m)

Mévipeg dpdoeLg

EQU Al+M1
SUVOALKNA optlbdvtia @Bnon yaldv Fsx=-17.35 -20.96 kN/m
SUVOA LKL kataxkbdpuen ®6non yaitdv Fsy= 0.00 0.00 kN/m
YUVOALKEA pomf ®Ononc vyoaLdv Ms = -5.21 -6.29 kNm/m

LeLlopLKEG duvapeLg

tan(w)=kh/ (1-kv)=0.085/(1-0.043)=0.089, »=5.08°
TuvteAeoTg nmabnt LkAG ®@Bnong Kp* (STR)= 2.319
E=(Kp*/Kp)=(2.319/2.464)=0.941

EQU Al+M1
SUVOALKNA optlbdvtia @Bnon yaldv Fsx= -16.33 -19.73

12.7. EAeyxol euctdbeLag toixou (EQU)

12.7.1. Auvdapeig (evépyelag Kal avtioraong) oaorkoUpeveg otov toixo (EQU)
doptio yl - y2 Fx Fy X y
[kN/m] [kN/m] [(m] (m]
Evepyntixy o6non voldv Pa 0.00- 0.65 3.90 0.55 0.000 0.433
Evepynt ik o6non voldv Pa 0.65- 2.15 18.99 3.35 0.000 1.537
HabntLky OOnon yoLdv Pp 1.25- 2.15 -17.35 0.00 0.750 1.850
B&poc tolyxou W 0.00 20.92 0.125 1.406
B&pocg enmixwoncg Ws 0.00 20.01 -0.260 0.890

12.7.2. EAeyxoG ¢épovoag Lkavétntag eddpoug (EQU)

(EC8 EN1998-5:2004,

p= - sin(@+d)sin(p+) |
cos“6 cos(8-0) [' cos(6-5) cos(G-B)]

§7.3.2,

X <
w
A
Yo l
T
R

Hopdptnua E)

(EC7 EN1997-1-1:2004, $§6.5.2)

EAeyxog mepintwoong pe 0.90x((di10 Papog+pdvipa)+0.00x(xivntd KOPUPNG)

doptio (P.v) yl - y2 Fx Fy X0 yo M

[kN/m] [kN/m] [m] [m] [kNm/m]

Evepynt Lk 66non yoaldv Pax1.10 0.00- 0.65 4.29 0.61 0.750 1.717 6.92
Evepynt Lk 66non yoaldv Pax1.10 0.65- 2.15 20.89 3.69 0.750 0.613 10.04 X0

B&pog tolxou W x0.90 0.00 18.83 0.625 0.744 -11.77

B&poc enixwong Wsx0.90 0.00 18.01 1.010 1.260 -18.19

TUVvoAa= 41.14 -13.00
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SUVOAO KATUKOPUQWY dUVAUREWV 41.14 kN/m

SUVOAO pOmOV WG MIPOC uIpootd onueio = -13.00 kNm/m | Bq i

SUVvoAo pomdv wg mpog Héocov Baocewc = 12.71 kNm/m

Exkevipdtnta ec=12.71/41.14=0.309m, ec>1.250/6=0.208m q /IJ/LLJ//

T&oeLg e€dd&poug g=0.087 N/mm? Bg=0.948 m

Evepyd BenéAio L'=1.250-2x0.309= 0.632 m (EC7 Hoapdptnua D)
dépovoa LrkavéTnta £d&eoug RdA=L' -quk/yM=0.632x(1000x0.15)/1.40= 67.71 kN/m

dépovoa Lrkavdétnta £ddpoucg Vd=41.14 < Rd=67.71 kN/m, EAeyxoc¢ Lkoavomoleltal (EC7 E£.2.2, EE.06.1)

EAeyxog mepintwong pe 1.10x((dio0 Papog+pdvipa)+1.50x(xivntd KOPUPHG)

doptio (P.v) yl - y2 Fx Fy X0 yo M
[kN/m] [kN/m] [m] [m] [kNm/m]
Evepynt itk &©6non voldv Pax1.10 0.00- 0.65 4.29 0.61 0.750 1.717 6.92
Evepynt itk ©6non voldv Pax1.10 0.65- 2.15 20.89 3.69 0.750 0.613 10.04
B&poc tolixou W x1.10 0.00 23.01 0.625 0.744 -14.39
Bé&poc enixwoncg Wsx1.10 0.00 22.01 1.010 1.260 -22.23
SUvola= 49.32 -19.66
ZUVOAO KATAKOPUPLV BdUVAUEWDV = 49.32 kN/m
SUVOAO POmOV WG MHPOC MIPpooTd onueio = =-19.66 kNm/m i Bq i

SUVvoAo pomdv wg mpog Héocov Baoewc = 11.16 kNm/m
Exxkevipdtnta ec=11.16/49.32=0.226m, ec>1.250/6=0.208m q
Bg=1.196 m

T&oeLlg edd&poug g=0.082 N/mm?

Evepyd BeuéAio L'=1.250-2x0.226= 0.797 m (EC7 Hap&ptinua D)
®épovoa Lravotnta e€ddpoug RA=L' -quk/yM=0.797x(1000x0.15)/1.40= 85.39 kN/m

dépovoa Lrkavdétnta eddpougc Vd=49.32 < Rd=85.39 kN/m, EAegyxoc¢ Lkavomoleltal (EC7 E£.2.2, EE.06.1)
12.7.3. EAeyxog actoxiag Adye avatponfig¢ (EQU) (EC7 EN1997-1-1:2004, §9.7.4)

AVOXTPON ®WC mPOoC TO umpootd k&tw onueio (xo0=0,yo=0) (x=0.750,y=2.150 m)
<!

doptio (P.vy) yl - vy2 Fx Fy pe) yo Mo+ Mo- Fx }Eﬁ
[kKN/m] [kN/m] [m] [m] [kNm/m] [kNm/m] Yo Fy
Evepynt itk ©6non voldv Pax1.10 0.00- 0.65 4.29 0.61 0.750 1.717 7.37 O.45I
Evepynt itk ©6non voldv Pax1.10 0.65- 2.15 20.89 3.69 0.750 0.613 12.80 2.76
B&poc tolixou W x0.90 0.00 18.83 0.625 0.744 0.00 11.77 Xo
B&pocg enmixwonc Wsx0.90 0.00 18.01 1.010 1.260 0.00 18.19
SUvoAla= 41.14 20.17 33.17

ZUVOAO pomdv avaTPOmng = 20.17 kNm/m
SUvoAo pomdv evuctdbelog = 33.17 kNm/m

EAeyxog oe avoatponf) Med=20.17 < Mrd=33.17 kNm/m, EAeyxog Lxavomotieltal
Exkevipdtnta ec=(1.250/2)-(33.17-20.17)/41.14=0.309m, ec<=1.250/3=0.417m

12.7.4. EAleyxog actoxiag Adyw oAiocénong (EQU) (EC7 EN1997-1-1:2004, §9.7.3, §6.5.3)
doptio (P.v) vyl - y2 Fx+ Fx- Fy
[kN/m] [kN/m] [kN/m]
Evepyntixy o6non voldv Pax1.10 0.00- 0.65 4.29 0.00 0.61
EvepyntLkh ©6non yaLdv Pax1.10 0.65- 2.15 20.89 0.00 3.69
HDodnt Lk O6non yoaldv Ppx0.90 1.25- 2.15 0.00 15.61 0.00
B&poc tolxou W x0.90 0.00 0.00 18.83
Bé&poc enixwong Wsx0.90 , 0.00 0.00 18.01 Fs —c.B+W.tan()
YUvoAa= 25.18 15.61 41.14
TpLBH £d&pouc RdA=Nd-tane/yM = 41.14xtan(25.00°)/1.25= 15.35 kN/m
RUVEKT LKOTNTA Rd=A-cu/yM = 1000x0.948x0.005/1.25= 3.79 kN/m
(duvdueilc aviiotaong Adyw ouvexrTLrOTNTAG €d&PoUC moapalde (movIiol) (EC7 §6.5.3. 10)
%Uvodlo duvduswv oAlobnong = 25.18 kN/m
SUvoAo duvduswv aviiotoong (15.61/1.00+15.35) = 30.96 kN/m

EAeyxog og o:ilcOnon Hd=25.18 < Rd=30.96 kN/m, EAegyxo¢ Lkavomoleltol
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12.8. EAeyxolL guocté&beLag toixou (STR/GEO Al+M1)

12.8.1. Auvépeig (evépyeLag Kol aviiotaong) oaoxovpeveg otov toixo (STR/GEO Al+M1)

doptio vl - y2 Fx Fy X vy

[kN/m] [kN/m] [m] (m]
EvepyntLkh ©6non yaLdv Pa 0.00- 0.65 3.73 0.66 0.000 0.433
EvepyntLkh ©6non yaLdv Pa 0.65- 2.15 15.45 3.43 0.000 1.537
HDodnt Lk O6non yoaldv Pp 1.25- 2.15 -20.96 0.00 0.750 1.850
B&poc tolixou W 0.00 20.92 0.125 1.406
B&poc enixwong Ws 0.00 20.01 -0.260 0.890

12.8.2. EAeyxo¢ ¢@pépoucag Lxavétntag eddpoug (STR/GEO Al+M1)

EAeyxog¢ mepimtwong pe 1.00x(idito Papog+pdvipa)+0.00x(kivnTtd KOPUPRQG)

doptio (P.v) yl - y2 Fx Fy X0 yo M

[kN/m] [kN/m] [m] [m] [kNm/m]
Evepynt ik o6non voldv Paxl1.35 0.00- 0.65 5.04 0.89 0.750 1.717 7.97
Evepyntixy o6non voldv Paxl1.35 0.65- 2.15 20.86 4.63 0.750 0.613 9.32
B&pog tolxou W x1.00 0.00 20.92 0.625 0.744 -13.08
B&pog enixwonc Wsx1.00 0.00 20.01 1.010 1.260 -20.21
SUvoAa= 46.45 -16.00

ZUVOAO KATAKOPUPLV BdUVAUEWDV = 46.45 kN/m

(EC7 EN1997-1-1:2004, §6.5.2)

-16.00 kNm/m i

SUVOAO pomdv ®wg MIPOC MIPOooT& onuelo

SUVoAO pomdv w¢ mpog péocov Baoewc 13.03 kNm/m

Exkevipdtnta ec=13.03/46.45=0.281m, ec>1.250/6=0.208m q
T&oelg e€ddpoug g=0.090 N/mm? Bg=1.033 m

Evepyd BenéAio L'=1.250-2x0.281= 0.689 m

dépovoa travotnta €ddpoug RA=L' -quk/yM=0.689x(1000x0.15)/1.40= 73.82 kN/m

(EC7 Hap&ptinua D)

dépovoa LrkavdéInta £d&poug Vd=46.45 < Rd=73.82 kN/m, EAegyxoc¢ Lrovomolsital (EC7 E£.2.2, EE.6.1)

EAeyxog¢ mepimtwong pe 1.35x(idi1o0 Papog+pdévipa)+l.50x(kivnTtd KOPUPRQG)

doptio (P.vy) vyl - y2 Fx Fy X0 yo M

[kN/m] [kN/m] [m] [m] [kNm/m]
Evepynt k) ©6non yaLdv Pax1.35 0.00- 0.65 5.04 0.89 0.750 1.717 7.97
Evepynt ik o6non voldv Paxl1.35 0.65- 2.15 20.86 4.63 0.750 0.613 9.32
B&pog tolxou W x1.35 0.00 28.24 0.625 0.744 -17.66
B&pog enixwonc Wsx1.35 0.00 27.01 1.010 1.260 -27.28
SUvoAia= 60.77 -27.65

SUVOAO KATAKOPUQWY dUVAUREWV = 60.77 kN/m

SUVOAO pomdv ®wg MIPOC MIPOocT& onuelo -27.65 kNm/m

SUVoAO pomdv w¢ mpog uéocov Baoewc

10.33 kNm/m a4 d-
Exkevipdtnta ec=10.33/60.77=0.170m, ec<=1.250/6=0.208m

T&oe g e€d&pouc gl=0.088 N/mm? g2=0.009 N/mm?2
Evepyd BepéAito L'=1.250-2x0.170= 0.910 m
dépovoa travotnta €ddpoug RA=L' -quk/yM=0.910x(1000x0.15)/1.40= 97.50 kN/m

(EC7 Hap&ptinua D)

dépovoca Lkavoétnta £d&poug Vd=60.77 < Rd=97.50 kN/m, EAeyxocg LkovomnolLeltol (EC7 E£.2.2, EE.6.1)

12.8.3. EAeyxog¢ aoctoxiag¢ Adyw avatponfjc (STR/GEO Al+M1)

Avatpony w¢ HPOog TO PIpooTd k&tw onueio (xo0=0,yo=0) (x=0.750,y=2.150 m)

(EC7 EN1997-1-1:2004, §9.7.4)

<!

doptio (P.v) vyl - y2 Fx Fy X0 yo Mo+ Mo-

[kN/m] [kN/m] [m] (m] [kNm/m] [kNm/m]
EvepyntLkh ©6non yaLdv Pax1.35 0.00- 0.65 5.04 0.89 0.750 1.717 8.64 0.68
Evepyntixy o6non voldv Paxl1.35 0.65- 2.15 20.86 4.63 0.750 0.613 12.78 3.47
B&pog tolxou W x1.00 0.00 20.92 0.625 0.744 0.00 13.08
B&pog enixwoncg Wsx1.00 0.00 20.01 1.010 1.260 0.00 20.21
SUvola= 46.45 21.42 37.44

3 p"
Yo Fy
I—b Xo
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ZUVOAO pOImOV AVATPONING
SUvoAo pomdv eguctdBeLog

= 21.42 kNm/m
= 37.44 kNm/m
EAeyxog oe avoatponfh Med=21.42 < Mrd=37.44 kNm/m,

EAeyxog

LkavonmotlelTal

Exkevipdtnta ec=(1.250/2)-(37.44-21.42)/46.45=0

12.8.4. EAeyxog aotoxiag Adyw oAicébnong

.280m,

ec<=1.250/3=0.417m

(STR/GEO Al1+M1)

(EC7 EN1997-1-1:2004,

doptio (P.v) vyl - y2 Fx+ Fx- Fy
[kN/m] [kN/m] [kN/m]
Evepyntixy &6non voldv Pax1.35 0.00- 0.65 5.04 0.00 0.89
EvepyntLkh ©6non yaLdv Pax1.35 0.65- 2.15 20.86 0.00 4.63
HoabntLky OOnon yoLdv Ppx1.00 1.25- 2.15 0.00 20.96 0.00
B&poc tolxou W x1.00 0.00 0.00 20.92
B&poc enixwong Wsx1.00 0.00 0.00 20.01
SUvola= 25.90 20.96 46.45
TpLB £d&poug RdA=Nd-tane/yM = 46.45xtan(25.00°)/1.10= 19.69 kN/m
RYUVEKT LKOTNTA Rd=A-cu/yM = 1000x1.033x0.005/1.10= 4.70 kN/m

(duvauetlc aviiotaong Adyw ouvekTLkROTNTAG €d&pouUC moapaAe{movIiol)

%Uvodlo duvduswv oAlobnong = 25.90 kN/m
SUvoAo duvdueswv aviiotoong (20.96/1.40+19.69) = 34.66 kN/m
EAeyxog oe oAloBnon HA=25.90 < Rd=34.66 kN/m, Eleyxog¢ tkoavomolLelTol

12.9. AvtioeilopLlrdg €AeyxXoOQ

EAeyxol eguoctdbeLag toixou (pe oeiopd)

12.9.1. Auvdapeig (evépyelog Kol OavTiotaong) OACKOUHEVEG OTOV TOiXO

Fs =c.B+W.tan(o)

§9.7.3, §6.5.3)

(EC7 §6.5.3. 10)

(EC8 EN1998-5:2004)

(EC7 §6.5.2)

doptio vyl - y2 Fx Fy X vy
[kN/m] [kN/m] [(m] (m]
Evepynt ik o6non voldv Pa 0.00- 0.65 3.73 0.66 0.000 0.325
Evepynt ik o6non voldv Pa 0.65- 2.15 15.45 3.43 0.000 1.400
HoabntLky OOnon yoLdv Pp 1.25- 2.15 -19.73 0.00 0.750 1.850
B&pog tolxou W 0.00 20.92 0.125 1.406
B&pog enixwonc Ws 0.00 20.01 -0.260 0.890
12.9.2. Npdocbeteg duvdapeig Adyw oelopoy
doptio vyl - y2 Fx Fy X y
[kN/m] [kN/m] [(m] (m]
Evepyntixy 06non voldv Pa 0.00- 0.65 0.31 0.000 0.325
Evepyntixy o6non voldv Pa 0.65- 2.15 2.78 0.000 1.400
B&pocg tolxou W 1.78 +0.90 0.125 1.406
B&pog enixwoncg Ws 1.70 +0.86-0.260 0.890
12.9.3. EAeyxog ¢épovoag LKavotntag eddpoug (pe oceiopd)
doptio (P.vy) vyl - y2 Fx Fy X0 yo M
[kN/m] [kN/m] [m] [m] [kNm/m]
Evepynt ik o6non voldv Pax1.00 0.00- 0.65 4.04 0.66 0.750 1.825 6.87
Evepynt LKy @Onon yvoLdv Pax1.00 0.65- 2.15 18.23 3.43 0.750 0.750 11.10
B&poc tolixou W x1.00 1.78 20.02 0.625 0.744 -11.19
B&poc enixwong Wsx1.00 1.70 19.15 1.010 1.260 -17.20
SUvoAa= 43.26 -10.42
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SUVOAO KATUKOPUQWY dUVAUREWV

43.26 kN/m

SUVOAO pOmOV WG MIPOoC¢ uIpootd onueio = -10.42 kNm/m
= 16.62 kNm/m

SUVvoAo pomdv wg mpog Héocov Baocewc

Exkevipdtnta ec=16.62/43.26=0.384mn,

T&oe g edd&poug g=0.120 N/mm?
Evepyd OepéAto L'=1.250-2x0.384= 0.482 m

dépovoa LrkavéTnta £d&pouc RA=L' -quk/yM=0.482x(1000x0.15)/1.00=

Bg=0.722 m

Pépovoa Lkavdtnta eddpoug Vd=43.26 < Rd=72.30 kN/m,

ec>1.250/6=0.208m

EAeyxog

72.30 kN/m
Lkovonoleltoal

By |

12.9.4. EAeyxog ¢@épovcag

LRavétntag eddpoug (pe ceiopd)

/U/U/‘/

(EC7 Hoapdptnua D)

(EC7 E£.2.2, E£.6.1)

(EC7 §6.5.2)

doptio (P.v) yl - y2 Fx Fy X0 yo M
[kN/m] [kN/m] [m] [m] [kNm/m]
Evepynt itk ©6non voldv Pax1.00 0.00- 0.65 4.04 0.66 0.750 1.825 6.87
EvepyntLkh ©6non yaLdv Pax1.00 0.65- 2.15 18.23 3.43 0.750 0.750 11.10
Bé&poc tolixou W x1.00 1.78 21.82 0.625 0.744 -12.32
Bé&poc enmixwoncg Wsx1.00 1.70 20.87 1.010 1.260 -18.94
SUvoAa= 46.78 -13.29
SUVOAO KATAKOPUQWVY dUVAUREWV = 46.78 kN/m
SUVOAO pOmOV WG MIPOC UIpootd onueio = -13.29 kNm/m |
SUVvoAo pomdv wg mpog Héocov Baoewc = 15.95 kNm/m

Exkevipdtnta ec=15.95/46.78=0.341m,

T&oelg e€dd&poug g=0.110 N/mm?
Evepyd OepéAto L'=1.250-2x0.341= 0.568 m

dépovoa LrkavéTnta £d&eoug RdA=L' -quk/yM=0.568x(1000x0.15)/1.00= 85.20 kN/m

Bg=0.852 m

ec>1.250/6=0.208m

(EC7 Hoapdptnua D)

®épovoa LrkavdétTnta £ddpougc Vd=46.78 < Rd=85.20 kN/m, EAegyxoc¢ Lkoavomoleltal (EC7 E£.2.2, EE.06.1)
12.9.5. EAeyxog actoxioag Adyw avatponfig (pe oceioud) (EC7 §9.7.4)
AVOTPON ®WC mpog¢ To pnpoortd k&tw onuelio (xo=0,yo=0) (x=0.750,y=2.150 m)
doptio (P.v) vyl - y2 Fx Fy X0 yo Mo+ Mo-
[kN/m] [kN/m] [m] [m] [kNm/m] [kNm/m]
Evepynt itk ©6non voldv Pax1.00 0.00- 0.65 4.04 0.66 0.750 1.825 7.37 0.50
EvepyntLlky &6non yaLdv Pax1.00 0.65- 2.15 18.23 3.43 0.750 0.750 13.67 2.57
B&pog tolyxou W x1.00 1.78 20.92 0.625 0.744 1.32 13.08
B&pog tolyxou W x1.00 0.00 -0.90 0.625 0.744 0.56 0.00%*
Bé&poc enmixwoncg Wsx1.00 1.70 20.01 1.010 1.260 2.14 20.21
Bé&poc enixwong Wsx1.00 0.00 -0.86 1.010 1.260 0.87 0.00%*
SUvoAa= 43.26 25.93 36.36

(*oL poméc apvnNT LKAV KATAKOPUEWY @OPTiwv Adyw

SUvoAo pomdv avatpomnng
SUvoAo pomdv euctdBe Log

= 25.93 kNm/m
= 36.36 kNm/m
EAeyxoc¢ og avatpon Med=25.93 < Mrd=36.36 kNm/m,

ceLopoU mpootTiBeviat

EAeyxocg

Lxavomole ol

Exkevipdtnta ec=(1.250/2)-(36.36-25.93)/43.26=0.384mn,

12.9.6. EAeyxog aoctoxiag Adyw oAicébnong

(pe oegLopd)

(EC7 §9.7.3,

doptio (P.v) vyl - y2 Fx+ Fx- Fy

[kN/m] [kN/m] [kN/m]

Evepynt kg o6non voldv Pax1.00 0.00- 0.65 4.04 0.00 0.66
Evepynt ik o6non voldv Pax1.00 0.65- 2.15 18.23 0.00 3.43
Dabnt Lk OOnon yoLdv Ppx1.00 1.25- 2.15 0.00 19.73 0.00
Bé&poc tolixou W x1.00 1.78 0.00 20.02
Bé&pocg enmixwoncg Wsx1.00 1.70 0.00 19.15
SUvoAa= 25.75 19.73 43.26

ec<=1.250/3=0.417m

§6.5.3,

OTLCg poméCc AVATPEONINC)

EC8-5 §5.4.1.1)

—>
Fs =c.B+W.tan(op)
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TolBH e£d&pouc RdA=Nd-tane/yM = 43.26xtan(25.00°)/1.00= 20.17 kN/m

SuvexrtTLlkOéTnTe Rd=A-cu/yM = 1000x0.722x0.005/1.00= 3.61 kN/m

(duvépuelc aviliotaong Adyw oUveKRTLKRKOTNTIAG €3&pOUC mapaAe{movIial) (EC7 §6.5.3. 10)
SUvoAo duvduewnv oAloBnong = 25.75 kN/m

SUvoAlo duvduewnv aviiotoong (19.73/1.00+20.17) = 39.90 kN/m

EAeyxoc og oAloBnon HA=25.75 < Rd=39.90 kN/m, Eleyxog LroavomolLel{Tol

12.10. EAeyxoG €mndpkKeLlag SLa0Td0E®V KOPHOU TOixOU (EC2 EN1992-1-1:2004)

12.10.1. $6ption 1.35x(pévipa duopevh)+1.00x (pévipa evpevh)+1.50x(kivntd Suopevy)

AuvApeLlg (o010 kKévipo PB&pouc dLATORNG) oOtov kopud 1toU TOlXOU

y h Fx Fy M

[m] [m] [kN/m] [kN/m] [kNm/m]

0.25 0.250 0.74 1.70 0.05

0.50 0.250 2.98 3.65 0.43

0.75 0.250 5.72 5.73 1.49

1.00 0.250 7.86 7.76 3.13

1.25 0.250 10.64 9.95 5.35

1.50 0.250 14.05 12.26 8.32

1.85 0.250 19.89 15.75 14.06
12.10.2. EAeyxo¢ KoOpHoU TOixou og KApYn (EC2 §9.6, §6.1)
Srupddepa-X&Aupag: C25/30-B500C, Emix&Auyn omAlopoU: Cnom=50 mm (§3, §4.4.1.1)
Kataxdpupog omAioudg eAdyxLotog:0.26 (fctm/fyk)d, 0.0013d, 0.0020Ac, péyLotog:0.04Ac (EC2 §9.6.2)

vy Med Ned d Kd x/d ec/es Ks As min As

[m] [kN/m] [kN] [mm] [cm?/m] [cm?/m]

0.25 0.05 -1.70 195 47.37 0.01 0.1/20.0 2.30 0.00 ( 2.50)

0.50 0.43 -3.65 195 23.49 0.01 0.2/20.0 2.31 0.00 ( 2.50)

0.75 1.49 -5.73 195 14.17 0.02 0.4/20.0 2.31 0.09 ( 2.64)

1.00 3.13 -7.76 195 10.18 0.03 0.6/20.0 2.32 0.26 ( 2.64)

1.25 5.35 -9.95 195 7.93 0.04 0.7/20.0 2.33 0.49 ( 2.64)

1.50 8.32 -12.26 195 6.44 0.04 0.9/20.0 2.33 0.82 ( 2.64)

1.85 14.06 -15.75 195 5.01 0.06 1.2/20.0 2.35 1.46 ( 2.64)

12.10.3. $b6ption 1.00x(pévipa duopevh)+1.00x (pévipa eupevhi)+0.30x(kivntd)+1.00x (oeLopdg)

AuvAuetlc (o0to kévipo B&poug dLatoung) otov kopud tou TOlXOU (pe oceLoud)

y h Fx Fy M
[m] [m] [kN/m] [kN/m] [kNm/m]
0.25 0.250 0.73 1.70 0.08
0.50 0.250 2.66 3.65 0.62
0.75 0.250 5.04 5.73 1.36
1.00 0.250 7.04 7.76 2.85
1.25 0.250 9.60 9.95 4.99
1.50 0.250 12.72 12.26 7.99
1.85 0.250 18.00 15.75 14.04
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12.10.4. EAeyxog¢ KoppoU toixou oe Kapyn (pe oeLopd) (EC2 §9.6, §6.1)
SrUpOS epa-X&AuBag: C25/30-B500C, Emix&Auyn omAilopoy: Cnom=50 mm (83, §4.4.1.1)
Katoakbpupog omhiopdg eAdyxtotoc:0.26 (fctm/fyk)d, 0.0013d, 0.0020Ac, péytotocg:0.04Ac (EC2 §9.6.2)

% Med Ned d Kd x/d ec/es Ks As min As
[m] [kN/m] [kN] [mm] [cm?/m] [cm?/m]
0.25 0.08 -1.70 195 43.42 0.01 0.1/20.0 2.30 0.00 ( 2.50)
0.50 0.62 -3.65 195 20.88 0.01 0.3/20.0 2.31 0.02 ( 2.64)
0.75 1.36 -5.73 195 14.69 0.02 0.4/20.0 2.31 0.08 ( 2.64)
1.00 2.85 -7.76 195 10.58 0.03 0.5/20.0 2.32 0.23 ( 2.64)
1.25 4.99 -9.95 195 8.18 0.03 0.7/20.0 2.33 0.45 ( 2.64)
1.50 7.99 -12.26 195 6.55 0.04 0.9/20.0 2.33 0.78 ( 2.64)
1.85 14.04 -15.75 195 5.01 0.06 1.2/20.0 2.35 1.46 ( 2.64)

12.10.5. OmAiopoi KoppoU toixou

OnAitopoi miocw (xépa) mapeitdg tToixou 10/29.5 ( 2.66cm?/m)
OnAiopdg diavophe @& 8/40.0 ( 1.26cm?/m)

OnALopdg epnpdcg (erevd.) mapeldg toixou  &10/31.0 ( 2.53cm?/m)
OnAiopdg diavophe & 8/40.0 ( 1.26cm?/m)

12.10.6. AykUpwon omALopoU KOPHOU Toixou (EC2 §8.4)
Baolkd pAKog aykUpwong (EC2 EE.8.3)
1b, rqd=(g/4) (osd/fbd) =(10/4)x(239/1.61)=371mm
0sd=435.00x146/266=239MPa fbd=2.25x0.70xfctd=1.61 MPa (EC2 §8.4.2)
AnattoUpevo ufnkog oaykUpweons lbd=0.70x371=260mm, Cnom=50mm>3x10=30mm=(3¢) (EC2 §8.4.4, T.8.2)

EA&Xx LOTO PAKOC oykUpwong lb,min=max (0.301lbrqgd, 10g,100mm)=111mm
Anopoitnto &ykitotpo 100mm oto K&Tw &Kpo Twv P&RdWV OmALouoU

12.10.7. EAeyxo¢ KoppoU oe dLAatupnoq (EC2 EN1992-1-1:2004, §6.2.2)

Srupddepa-X&dAupag: C25/30-B500C, Emix&Auyn omAlopoU: Cnom=50 mm (§3, §4.4.1.1)
H xoatoavoun tou @optiou &dBnonc eival ypoapplxh, dpa n peTafoAn tng dLATUNT LKAC
dUvauncg eivol napafoArtkn. H petafoAn tng dLATOUNG TOU KOPUOU e€lval YVPAHHPLKLN.
Apa n duopevéotepn Oéon via éleyxo di&dtunonc eivoal oto k&tw pépPoc TOU KOPUOU.

Ved=16.64 kN/m, Ved (+oeioptkdg)=15.06 kN/m, Ned=-13.81 kN/m

Avtoxn tépvouoo xwpilic omAiopd didtunong Vrdc (EC2 §6.2.2)
Vrde=[Crdc 'k - (100pl -fck) %¥+k1 -ocp] ‘bw -d (EC2 E£.6.2.a)
Vrdc>= (vmin+kl -ocp) ‘bw-d (EC2 EE£.6.2.Db)

Crdc=0.18/yc=0.18/1.50=0.120, fck=25MPa ,bw=1000mm, d=195mm

k=1++(200/d) <=2, k=2.00, k1=0.15

pl=Asl/ (bw d)=266/(1000x195)=0.0014

ocp=Ned/Ac=1000x13.81/250000=0.06N/mm?

vmin=0.0350 k" yfck = 0.49N/mm?, (EC2 EE£.6.3N)
Vrd, c(min)=0.001x(0.4940.15x0.06)x1000x195=97.31kN/m

Vrde=0.001x[0.120x2.00x(0.14x25) ®®+0.15%0.06]x1000x195=72.81, Vrdc=97.31kN/m

Ved=16.64 kN/m <= Vrdc=97.31 kN/m, di&tunon OK

Vrdmax=ocw ‘bw -z vl -fcd/ (cot®+tand), Ved/max (Vrdmax)=0.03, 6=45.0° cotf=1.00 tanb=1.00
acw=1.00 z=0.9d, fck=25.0<=60Mpa v1=0.6[1-fck/250]=0.6[1-25/250]1=0.540, fcd=14.17Mpa
Vrdmax=0.001x1.00x1000x0.9x195x0.540x14.17/2.00=671.4 kN

Ved=19.9 kN < 671.4 kN =Vrdmax, O £Aeyx0oCg emaAnbevetal
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12.11. EAeyxog¢ endpkeLoag dLactdoewv nedidovu Kal omAiopol

12.11.1. EAeyxo¢ tphpatog¢ pnpootd x=0.750 m to x=0.250 m

SUVOAO KATAKOPUQWY dUVAUREWV = 60.77 kN/m
SUVOAO pomdv w¢ mpog pécov PBloswg = 10.33 kNm/m
gl= 0.088 N/mm?, g2= 0.057 N/mm?, w= 0.500 m
nieon and (dito R&pog g3= 0.010 N/mm?

M= 8.46 kNm/m, V= 31.21 kN/m

V og oambéortoon h=250mm ond nopeltd = 17.52 kN/m
Med= 8.46k Nm/m, Ved= 17.52 kN/m

12.11.2. EAeyxo¢ tpfpatog miow x=-0.500 m to x=0.000 m
SUVOAO KATAKOPUE®V JdUVAUEWV = 60.77 kN/m

SUVOAO pomdv w¢ mpog uécov PBdoswg = 10.33 kNm/m
gl= 0.041 N/mm?, g2= 0.009 N/mm?, w= 0.500 m
nieon and eniyxwon rat (Lo B&pog g3= 0.064 N/mm?
M= -5.56 kNm/m, V= 19.59 kN/m

V og oambéotoon h=250mm ond nopetd = 11.84 kN/m
Med= -5.56k Nm/m, Ved= 11.84 kN/m

12.11.3. EAeyxo¢ tpApatog¢ niocw x=-0.500 m to x=0.000 m
SUVOAO KATAKOPUE®V JdUVAUEWV = 46.45 kN/m

SUVvoAo pomdv wg mpog pécov Bloswg = 13.03 kNm/m
gl= 0.025 N/mm?, g2= 0.000 N/mm?, w= 0.283 m
nieon and enixwon kot (dto RB&pog g3= 0.048 N/mm?
M= -5.67 kNm/m, V= 20.51 kN/m

V og oambéotoon h=250mm ond nopeltd = 12.00 kN/m
Med= -5.67k Nm/m, Ved= 12.00 kN/m

12.11.4. EAeyxog¢ tpfpatog pnpooctd x=0.750 m to x=0.250 m (pe

ogLopd)

SUVOAO KATUKOPUQWY dUVAUNEWV = 43.26 kN/m
SUVvoAo pomdv wg mpog pécov Bloswg = 15.95 kNm/m
gl= 0.113 N/mm?, g2= 0.039 N/mm?, w= 0.500 m
nieon andé (dto R&pog g3= 0.008 N/mm?

M= 11.22 kNm/m, V= 33.97 kN/m

V oeg ambéotaon h=250mm and nopetd& = 21.60 kN/m
Med= 11.22k Nm/m, Ved= 21.60 kN/m

12.11.5. EAeyxog¢ tpfpatog miocw x=-0.500 m to x=0.000 m (pe oceiLopd)

SUVOAO KATAKOPUQWVY dUVAREWV = 43.26 kN/m
SUVoAO pomdv wg Ipog pécov PBloswg = 15.95 kNm/m
gl= 0.003 N/mm?, g2= 0.000 N/mm?, w= 0.019 m
nieon and eniywon xat (dito RB&pog g3= 0.048 N/mm?
M= -4.71 kNm/m, V= 23.97 kN/m

d=250mm >19mm=nA&toucg, éAegyxoc o€ dL&tunon dL&tpnon mnopoielmetTot

Med= -4.71k Nm/m, Ved= 0.00 kN/m

12.11.6. EAeyxog medidou évaviL xa&upyng

SrUPOS epa—-X&AuBag: C25/30-B500C, Emix&Auyn omAilopov: Cnom=50 mm
Med= 11.22kNm/m, d=244mm, Kd= 7.28 x/d=0.04 ec2/es1=-0.8/20.0 ks=2.33, As=
Med= -5.67kNm/m, d=244mm, Kd=10.25 x/d=0.03 ec2/es1=-0.6/20.0 ks=2.32, As=

EAG&xLtotog onAtopdg As>=0.26bd - -fctm/fyk (As= 3.30cm?/m)
EA&xLOot0oG omAilopdc @12/34.0 ( 3.32cm?/m)

12.11.7. OmAiopoi medidou toixou

OmAiopdg medidlovu KAT® 12/34.0 ( 3.32cm?/m)
OnAitopdg nedidovu &vw 12/34.0 ( 3.32cm?/m)
AsvutepelwVv eyKApoLog¢ omAtopd¢ F12/40.0 ( 2.82cm?/m)

(EC2 EN1992-1-1:2004)

e

—

W

b

o T e,

(EC2

EN1992-1-

1:2004, §6.1)

(§3, §4.4.1.1)
1.07cm?/m
0.54cm?/m

(EC2 §9.3.1)
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12.11.8. EAeyxog nedidou oce diatunon-5L&tpnon

SrUpOS epa-X&AuBag: C25/30-B500C, Emix&Auyn omAilopoy: Cnom=50 mm

Avtoxn diL&tpnong xwplic omhioud did&tunong Vrdc

Vrde=[Crdc -k - (100p1 -fck) ¥ - (2d/a) ] ‘bw-d

Vrdc>=[vmin -2d/a] ‘bw-d, d=dm=244mm,

Crdc=0.18/yc=0.18/1.50=0.120, fck=25MPa

k=1++(200/d)<=2, k=1.91
pl=Asl/ (bw-d)=332/(1000x244)=0.0014
vmin=0.0350 k"0 \fck = 0.46N/mm?,

Ved=21.60 kN/m <= Vrdc=224.48 kN/m,

Vrdmax=ocw ‘bw -z vl -fcd/ (cot®+tanb),

(EC2 EE.

a=244mm
, bw=1000mm, d=244mm

(EC2 §6.4.4)

6.50)

(EC2 EE.6.3N)
Vrd,c(min)=0.001x(0.46x2x244/244)x1000x244=224.48kN/m
Vrde=0.001x[0.120x1.91x(0.14x25) %®x2x244/2441x1000%x244=169.82, Vrdc=224.48kN/m

dL&tTunon koL

Ved/max (Vrdmax)=0.04,

dit&tpnon OK

6=45.0°

(§3,

(EC2 EN1992-1-1:2004,

§6.2.2)

cot6=1.00 tan6=1.00

acw=1.00 z=0.9d, fck=25.0<=60Mpa v1=0.6[1-fck/250]=0.6[1-25/250]=0.540, fcd=14.17Mpa
Vrdmax=0.001x1.00x1000x0.9%x244x0.540x14.17/2.00=840.2 kN
Ved=34.0 kN < 840.2 kN =Vrdmax, 0 £Aeyxog emaAnbevetal

12.12. Dpopétpnon UALKQOV

SrUpOdepa ovd pétpo PNKOUC Tolxou
OnAitopdg avé pétpo UAKOUG tolyou
SUVOALK& oOkupddepa tolyou 3.000x
SUVOALKOG omALlopdc tolyou 3.000x

.837 m3/m
26.
.837=
26.

427 kg/m

427=

2.512 m?3
79.280 kg
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13. TOIXOEX T12 (AYTIKH IAATEIA)

Toixog avtiotpLi{ng wnAiopévou orUpodépatog
(EC2 EN1992-1-1:2004, ECO EN1990:2002, EC7 EN1997-1-1:2004, EC8 EN1998-5:2004, +NA-ELOT:2010)

C25/30 - B500C
Zeiopodg a=0.160g

0.25
_ _ - o _
0 0k=20.00° T
4 ck=0.020N/mm? o
E 8k=10.00° 3
¥=20.00 kNm® =
3 1
9k=25.00°
ck=0.005N/mm?
Iy o Bk=12.50° Iy
3 g ¥=21.00 KN/m? 3
o < o
T ok=25.00° 8
ck=0.005N/mm? -
8k=0.00°
8| v=21.00 ke | 0500 0500
f 1.250 |
9k=25.00°
ck=0.005N/mm?
quk=0.15N/mm?
13.1. Ztoixeia toixov-Napdpetpot-Kavoviopoi
ALaotdoeLg
OALkO Uyog tolxou h= 2.150 m
MAkog Tolxou L= 1.010 m
IA&tog tolXxOU OTINV KOPUQY Bl= 0.250 m
IA&t0oG¢ kKopuoU tolyxou otnv B&on B2= 0.250 m
OALkO mA&Tog PBdonc tolixou B= 1.250 m
IA&toc PB&ong tolyxou unpootd 0.500 m
IA&toc P&ong tolyxou miow 0.500 m
Yyogc koppoU tolxou ho= 1.850 m
Yyoc R&ong tolixou 0.300 m
Yyog RB&ong tolixou pmpoot& 0.300 m
Yyog RB&ong tolixou miocw 0.300 m
Tovia epnpdc mope &g pe KATAkOP 0.000° (0:1)
Tovia nicw noapeldc pe KATaAkOPUO 0.000° (0:1)
Bapog toixou
E1d1kd B&pog UALkOU Ttolxou vyg=25.000 kN/m?
EpBaddév diLatounc tolxou A= 0.837 m?
IdL0o B&poc toixou avd pétpo W= 0.837x25.000= 20.92 kN/m
Kévipo B&poug tolyxou x=0.125 m, y=1.406 m (x0=0.625 m, yo=0.744 m)
YALk& toiyxou
Avwedoun : Trupbddepo-X&AuPoac: C25/30-B500C (EC2 §3)
: Emitk&Auyn omAtopoU: Cnom=50 mm (EC2 §4.4.1)

OeuéALlo : IxUupbddsua-X&AuBag: C25/30-B500C
: Emixk&Auyn omAtopoU: Cnom=50 mm
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Bapog emixwong

IdL0o B&poc enixwong avd pétpo Ws=20.01 kN/m

Kévipo B&poug eniyxwong x=-0.260 m, y=

13.2. Emipépoug oUvTeAEoTEG yLIa SpdoeLg

0.890 m

Rl €dQPLKE

S

18i1étnteg

OplLakfy katdotaon Iccoponiac (EQU), AoutxkoU tUmou

Apdon MoV Lun AUOuEVAC
Mév Lun Euvolkp
MetafAnty Auopevig
MetoaBAnTh EuvoLlkD

Edaplkéc Tovia dLatunt LKAg avIOXAC
1dLétnteg Tuvoxn c
ALQTUNT LKA OVTIOXH cu
OALIIT LKA avioxn dqu
Bé&poc

YR,v(R2)=1.40, yR,h(R2)=1.10, VvR,e(R2

13.3. Idiétnteg eddpoug Oepediwong
OALIT LKA aviox) ed&opoug otn RB&on

Tovia tpLRRg e€d&pouc otn PBdon
SuvteAeotic ouvexrtLlkdéTnIag otn R&on

13.4. ZeLopLROl ouvieleoTtég

Avnyupévn oceloplky emttdyuvon eddpouc
Kataxdp./opl{. OglOpLlK emltdxuvon
Suvt. Beperlwong

Suvt. omoudaldiniag kiilplou

MelwT LKOGC OUVTIEAECTNG OUUNEPLPOPAC
OptLldévTLog OCeloplkrOC OUVIEAEOCTNC
Katakdpupog OelOuLKOC OUVIEAEOTNGC

( EQ

yGdst:
yGstb:
yQdst:
vyQstb:

o B O

Ye:

ycu:
yqu:
YW

= R =R

)=1.40

qu=0.15 N/mm?

(STR) ,
U )

.10
.90
.50
.00

.25
.25
.40
.40
.00

TewtexVvikoU TUOOU
(STR/GEO)

( AL+M1

1.
1.

1

[ =

35
00

.50
0.

00

.00
.00
.00
.00
.00

)

(EC7 itv. A

(SRS

e e e

.00
.00
.00
.00

.00
.00
.00
.00
.00

(GEO)

(SeLondg)

©=25.00°, ouvieAeoTAC TPLBAC tan(p)=0.466
c=0.005 N/mm?

ag=axg, o=0.
avg/og=0.90
S=1.00
vyI=0.80
r=1.50

kh=0.80x0.16x1.00/1.500=0.

16

kv=0.50x0.085=0.043

ZelopLkég duvapeilg (extdg duvapenv Adyw OOnong yoaLdv)

OpLldévtia dUvaun ceLopoU Adyw Ldiou
Katakdpuen dUvaun oeLlopoU Adyw Ldiou
OpLlévtia dUvaun oeLopoU eniyxwong
Katakdpuen dUvaun o€ LopoU enliyxwong

13.5. Ymoloylopdg evepyntLKAG @Onong ya

B&pouc
Bapouc

Fwx=
Fwy=
Fwsx=

Fwsy=

Ldv kat& (Coulomb)

13.5.1. TpApa toixou amd ¥Y=0.000 m éwg

20.
20.
20.
20.

¥=0.650 m, Hs=0.650 m

Avew Inupeio A x= 0.000 m y= 0.000 m
K&tw Inpeio B x= 0.000 m y= 0.650 m

Idi.étnteg edagpoug

TUnog ed&poug ApYyLAOGC

ELd1xkd B&pog EnpoU eddpouc

ELdL1kd P&pog xopeopévou eddpoucg
ELd1xkd B&pog vepoU

Tovia €onTeplKAC TPLPAC TOoU £d&pOUCQ
TUVTEAEOTHC OUVERTLROTNTAC €3&POUC
Tovia emiedvetlag ed&poug pe oplldvTLa

y =20.00
ys=21.00
yw=10.00
©=20.00°
c=0.020
B=20.00°

Tovia niow mapeldc tolxou pe xataxkbpupo 6= 0.00°

Tovia tTplPAg petall TolxOoU KUL €d&QOU

¢ 5=10.00°

kN/m?3
kN/m?3
kN/m?3

N/mm?

(EC8 EN1998-5:2004, §7.
(EC8-5 §7.
(EC8 §3.2.
(EC8 §3.2.
(EC8 §3.2.1,
(EC8-5 MLvaxrog
085 (EC8-5 EE.
(EC8-5 EE.
92x0.085= 1.78 kN/m
92x0.043= 0.90 kN/m
01x0.085= 1.70 kN/m
01x0.043= 0.86 kN/m
da
Jg

.1-A.4, EC8-5 §3.1)

T.

~N NN W W

N P Pw D wNDND
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QOnon ovppwva pe Oswpia Coulomb

EQU Al+M1 _ cos?(p-8)
Ka sin(@+d)sin(e-B) |
cos?6 cos(e+6)[1+ )]

Tovio emimédou oAiodnong p=45°+¢/2= 53.00 55.00°
SUVTEAEOTNG e€veEPYNTLKAC ©d6nong Ka = 0.933 0.897
Q6non voldv xab® Uyoc g(y)=gA+y -y -Ka

Mévipeg dpdoeLg

EQU Al+M1

QOnon (nieon) otnv xopuen (y=yA) gA= 0.00 0.00 kN/m?
QOnon (nieon) otnv Bdon (y=yA+ 0.65m) gB= 12.13 11.66 kN/m?
QOnon (dUvaun) vyoaldv Pa= s (gA+gB)H Pa= 3.94 3.79 kN/m
Tovia ®6nong yoLov o = 8.00 10.00 °

QOnon yoaldv xatd x KaTeUbBuUvVOon Pax= 3.90 3.73 kN/m
QOnon vyoaldv kKot& y KATeUOUVODN Pay= 0.55 0.66 kN/m
Pomfl ®6nong yaldv wg¢ mpo¢ onueio (x=0,y=0) M = -1.69 -1.62 kNm/m

snueio egpappoyhg @Onong voalrdv x= 0.000 m, y= 0.433 m

ZUvoAa SUVAHE®V KAl POMOV

AuvApeLlc Kol poméc o010 KATw onupeio B (x=0.000 m, y=0.650 m)

Mévipeg dpdoeLg

EQU Al+M1
SUVOALKNA optlbdvtia @Bnon yaldv Fsx= 3.90 3.73 kN/m
SUVOALKN kataxkbdpuen ®6non yaltdv Fsy= 0.55 0.66 kN/m

cos(6+8)cos(6-B

YUVOALKEA pomf ®Ononc vyoaLdv Ms = 0.85 0.81 kNm/m

LeLlopLKEG duvapeLg (EC8 EN1998-5:2004, §7.3.2, Hopdptinuoa

OpLlbébvtiog oeLloplkdg ouviedeothg kh=0.80x0.16x1.00/1.500=0.085 (EC8-5 E¢.7.1, T.7.

Katakdpupog oeloplkdg ouviedeotng kv=0.50x0.085=0.043 (EC8-5 EE.7.

Edagpoc ndve and tov udpopdpo opllovia (EC8-5 TNuapdptnua E.

tan (w)=kh/ (1-kv)=0.085/(1-0.043)=0.089, »w=5.08°

Method Mononobe-Okabe (EC8-5 THoap&ptnua E.4)

yia @Onon voldv roatd& Tn dLdpKe Lo o€ LopoU Ke= c0s ?(¢p-w-B)

SUVTEAEOTANC €VEPYNTLKAC ®Onong, Ke* (STR)= 0.971 E amwcos%coa&m+w)1;‘9”@+&gmwﬂ*m 2
cos(B+w+d)cos(6-B)

NpboBetn nieon ed&poug AdOYyw O€LOPoOU
enl tng STR xkatdotaong ¢dptiong &=(Ke*/Ke-1)=(0.971/0.897-1)=0.082

AGvoun €d&eouc Adyw oelouLkoU optiou (MoOvipeg dpdoelg ) Fx=1.082x 3.73= 4.04 kN/m

13.5.2. TpApa toixou amd ¥=0.650 m éwg ¥=2.150 m, Hs=1.500 m
Avew Inpuefo A x= 0.000 m y= 0.650 m
K&tw Znpelo B x= 0.000 m y= 2.150 m

Idiétnteg edapoug
TUnog ed&pouc : ApyLAog pe A&uupo

E1d1xd Bdpoc EnpoU e£d&poug y =21.00 kN/m?3
ELdL1kd P&pog xopeopévou eddpoucg ys=23.00 kN/m?
ELdLtkd B&pog vepoU yw=10.00 kN/m?3
Tovia €onTeplKAC TPLPAC TOoU £d&pOUCQ ©=25.00°
SUuvteAeotNg ouvekTLkOTNTIAG €d&POUC c=0.005 N/mm?
Tovia emiedvelag ed&poug pe oplldvT Lo B= 0.00°

Tovia niow mapeldc tolxou pe xataxkbpupo 6= 0.00°
Tovia tTplBAg petall Tolixou koL e£d&pouc 5=12.50°

aa

Jg

®optia eni tou eddpoug oIV KOPUPH

o N

Opotdpoppo pdvipo optio g= 13.00 kN/m?
Opotduoppo xiLvntd eoptio g= 0.00 kN/m?
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QOnon ovppwva pe Oswpia Coulomb

cos?(¢p-8)

EQU Al+M1 K=
Tovio emimédou oAiobnong p=45°+¢/2= 55.00 57.50° A
SUVTEAEOTNG €vVeEPYNTLKAC ©d6nong Ka = 0.447 0.367
QOnon yoaldv ra® Uloc g(y)=gA+y -y - -Ka
Mévipeg dpdoeLg

EQU Al+M1

QOnon (nieon) otnv xopuen (y=yA) gA= 5.81 4.77 kN/m?
QOnon (nieon) otnv Bdon (y=yA+ 1.50m) gB= 19.89 16.33 kN/m?
Q6non (dUvaun) voldv Pa= *s(gA+gB)H Pa= 19.28 15.83 kN/m
Tovia ®6nong yoLov o = 10.00 12.50 °
QOnon yoaldv xatd x KaTeUbBuUvVOon Pax= 18.99 15.45 kN/m
QOnon vyoaldv kKot& y KATeUOUVODN Pay= 3.35 3.43 kN/m

Pomfl ®6nong yaldv wg¢ mpo¢ onueio (x=0,y=0) M =-29.19 -23.75 kNm/m
snueio egpappoyng @Onong voalrdv x= 0.000 m, y= 1.537 m

ZUvoAa SUVAHE®V KAl POMOV

AuvApeLlc Kol poméc o010 KATw onueio B (x=0.000 m, y=2.150 m)

Mévipeg dpdoeLg

EQU Al+M1
SUVOALKNA optlbdvtia @Bnon yaldv Fsx= 22.89 19.18 kN/m
SUVOA LKL kataxkbdpuen ®6non yvaldv Fsy= 3.90 4.09 kN/m
YUVOALKEA pomf ®Ononc vyoaLdv Ms = 18.34 15.88 kNm/m

coszecos(e+6)[1+ sin(@+8)sin(¢- )]2

cos(6+8)cos(6-B

LeLlopLKEG duvapeLg (EC8 EN1998-5:2004, §7.3.2, Hopdptinuoa

OpLlbébvtiog oeLloplkdg ouviedeothg kh=0.80x0.16x1.00/1.500=0.085
Katakdpupog oeloplkdg ouviedeotng kv=0.50x0.085=0.043

Edagpoc ndve and tov udpopdpo opllovia

tan (w)=kh/ (1-kv)=0.085/(1-0.043)=0.089, »w=5.08°

(EC8-5 E&.7.1, T.7.
(EC8-5 E£.7.
(EC8-5 TNuapdptnua E.

Method Mononobe-Okabe (EC8-5 MHapd&ptnua E.4)

yia @Onon voldv roatd& Tn dLdpKe Lo o€ LopoU Ke= c0s ?(¢p-w-B)

SUVTEAEOTNG €VEPYNTLKAC ®Onong, Ke* (STR)= 0.433 E amwcos%coa&m+w)1;‘9”@+&gmwﬂ*m 2
P P . ) , cos(6+w+d)cos(6-B)

pboBetn nieon eddpouc Adyw Oglouol

enl tng STR xkatdotaong ¢dptiong £=(Ke*/Ke-1)=(0.433/0.367-1)=0.180

AGvoun €d&eouc Adyw oelouLkoU optiou (MoOvipeg dpdoelg ) Fx=1.180x15.45=18.23 kN/m

13.6. Ymoloyiopdg maOntikhg 0Onong yatdv katd (Rankine)

13.6.1. TpApa toixou amd ¥Y=1.250 m éwg ¥Y=2.150 m, Hs=0.900 m
Avw Inuefio A x= 0.750 m y= 1.250 m
K&tw Inpelo B x= 0.750 m y= 2.150 m

Idi.étnteg edagpoug
TUnog ed&poug : ApylLAog pe AQuupo

ELd1xkd B&pog EnpoU eddpouc y =21.00 kN/m?
ELd1xkd P&poc xopeopévou edd&poug ys=23.00 kN/m?3
ELd1xkd B&pog vepoU yw=10.00 kN/m?
Tovia gowteplkAg TPLRAC TOoU €ddpoug ©=25.00°
SUVTeAeO0TANC ouverTLkROTNTOG £€d&PoOUC c=0.005 N/mm?
Tovia emiedvetlac €d&poug pe oplldvTLa B= 0.00°
QOnon oe KATAKOPUQPO e€mLOAVE LA 6= 0.00°

Tovia tTpLBAC petafd tolyxou xalL ed&pouc &= 0.00°

o N
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QOnon ovppwva pe Oswpia Coulomb
EQU Al+M1 K
Tovio emimédou oAiobnong p=45°-¢/2= 35.00 32.50°
JuviteAeotng nobntLkhgc ©Bnong Kp = 2.040 2.4064
QOnon vyoaldv ra® Uloc gl(y)=gA+y -y Kp

Mévipeg dpdoeLg

cos?(¢p+0)

EQU Al+M1
QOnon (nieon) otnv xopuen (y=yA) gA= 0.00 0.00 kN/m?
QOnon (nieon) otnv Bdon (y=yA+ 0.90m) qB=-38.56 -46.57 kN/m?
QOnon (dUvaun) vyoaldv Pa= s (gA+gB)H Pp= 17.35 20.96 kN/m
Tovia ®6nong yoLov a = 0.00 0.00 °
QOnon yoaldv xatd x KaTeUbBuUvVOon Ppx=-17.35 -20.96 kN/m

QOnon vyoaldv kKot& y KATeUOUVODN

Ppy= 0.00 0.00 kN/m

Pomfl ®6nong yaldv wg mpo¢ onueio (x=0,y=0) M = 32.10 38.78 kNm/m

snueio egpappoyng @Onong voaldv x= 0.750 m, y= 1.850 m

ZUvoAa SUVAHE®V KAl POMOV

AuvApeLlc Kol poméc o010 KATw onupeio B (x=0.750 m, y=2.150 m)

Mévipeg dpdoeLg

EQU Al+M1
SUVOALKNA optlbdvtia @Bnon yaldv Fsx=-17.35 -20.96 kN/m
SUVOA LKL kataxkbdpuen ®6non yaitdv Fsy= 0.00 0.00 kN/m
YUVOALKEA pomf ®Ononc vyoaLdv Ms = -5.21 -6.29 kNm/m

LeLlopLKEG duvapeLg

tan(w)=kh/ (1-kv)=0.085/(1-0.043)=0.089, »=5.08°
TuvteAeoTg nmabnt LkAG ®@Bnong Kp* (STR)= 2.319
E=(Kp*/Kp)=(2.319/2.464)=0.941

EQU Al+M1
SUVOALKNA optlbdvtia @Bnon yaldv Fsx= -16.33 -19.73

13.7. EAeyxol guctdbeLag toixou (EQU)

13.7.1. Auvéapeig (evépyelLag Kal avrioraong) oaorkoUpeveg otov toixo (EQU)
doptio yl - y2 Fx Fy X y
[kN/m] [kN/m] [(m] (m]
Evepyntixy o6non voldv Pa 0.00- 0.65 3.90 0.55 0.000 0.433
Evepynt ik o6non voldv Pa 0.65- 2.15 18.99 3.35 0.000 1.537
HabntLky OOnon yoLdv Pp 1.25- 2.15 -17.35 0.00 0.750 1.850
B&poc tolyxou W 0.00 20.92 0.125 1.406
B&pocg enmixwoncg Ws 0.00 20.01 -0.260 0.890

13.7.2. EAeyxog ¢épovoag Lkavétntag eddpoug (EQU)

(EC8 EN1998-5:2004,

p= - sin(@+d)sin(p+) |
cos“6 cos(8-0) [' cos(6-5) cos(G-B)]

§7.3.2, Toap&ptnua E)

(EC7 EN1997-1-1:2004, $§6.5.2)

EAeyxog mepintwoong pe 0.90x((di10 Papog+pdvipa)+0.00x(xivntd KOPUPNG)

doptio (P.v) yl - y2 Fx Fy X0 yo M

[kN/m] [kN/m] [m] [m] [kNm/m]

Evepynt Lk 66non yoaldv Pax1.10 0.00- 0.65 4.29 0.61 0.750 1.717 6.92
Evepynt Lk 66non yoaldv Pax1.10 0.65- 2.15 20.89 3.69 0.750 0.613 10.04 X0

B&pog tolxou W x0.90 0.00 18.83 0.625 0.744 -11.77

B&poc enixwong Wsx0.90 0.00 18.01 1.010 1.260 -18.19

TUVvoAa= 41.14 -13.00
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SUVOAO KATUKOPUQWY dUVAUREWV 41.14 kN/m

SUVOAO pOmOV WG MIPOC uIpootd onueio = -13.00 kNm/m | Bq i

SUVvoAo pomdv wg mpog Héocov Baocewc = 12.71 kNm/m

Exkevipdtnta ec=12.71/41.14=0.309m, ec>1.250/6=0.208m q /IJ/LLJ//

T&oeLg e€dd&poug g=0.087 N/mm? Bg=0.948 m

Evepyd BenéAio L'=1.250-2x0.309= 0.632 m (EC7 Hoapdptnua D)
dépovoa LrkavéTnta £d&eoug RdA=L' -quk/yM=0.632x(1000x0.15)/1.40= 67.71 kN/m

dépovoa Lrkavdétnta £ddpoucg Vd=41.14 < Rd=67.71 kN/m, EAeyxoc¢ Lkoavomoleltal (EC7 E£.2.2, EE.06.1)

EAeyxog mepintwong pe 1.10x((dio0 Papog+pdvipa)+1.50x(xivntd KOPUPHG)

doptio (P.v) yl - y2 Fx Fy X0 yo M
[kN/m] [kN/m] [m] [m] [kNm/m]
Evepynt itk &©6non voldv Pax1.10 0.00- 0.65 4.29 0.61 0.750 1.717 6.92
Evepynt itk ©6non voldv Pax1.10 0.65- 2.15 20.89 3.69 0.750 0.613 10.04
B&poc tolixou W x1.10 0.00 23.01 0.625 0.744 -14.39
Bé&poc enixwoncg Wsx1.10 0.00 22.01 1.010 1.260 -22.23
SUvola= 49.32 -19.66
ZUVOAO KATAKOPUPLV BdUVAUEWDV = 49.32 kN/m
SUVOAO POmOV WG MHPOC MIPpooTd onueio = =-19.66 kNm/m i Bq i

SUVvoAo pomdv wg mpog Héocov Baoewc = 11.16 kNm/m
Exxkevipdtnta ec=11.16/49.32=0.226m, ec>1.250/6=0.208m q
Bg=1.196 m

T&oeLlg edd&poug g=0.082 N/mm?

Evepyd BeuéAio L'=1.250-2x0.226= 0.797 m (EC7 Hap&ptinua D)
®épovoa Lravotnta e€ddpoug RA=L' -quk/yM=0.797x(1000x0.15)/1.40= 85.39 kN/m

dépovoa Lrkavdétnta eddpougc Vd=49.32 < Rd=85.39 kN/m, EAegyxoc¢ Lkavomoleltal (EC7 E£.2.2, EE.06.1)
13.7.3. EAeyxog acgtoxiag Adye avatponfig¢ (EQU) (EC7 EN1997-1-1:2004, §9.7.4)

AVOXTPON ®WC mPOoC TO umpootd k&tw onueio (xo0=0,yo=0) (x=0.750,y=2.150 m)
<!

doptio (P.vy) yl - vy2 Fx Fy pe) yo Mo+ Mo- Fx }Eﬁ
[kKN/m] [kN/m] [m] [m] [kNm/m] [kNm/m] Yo Fy
Evepynt itk ©6non voldv Pax1.10 0.00- 0.65 4.29 0.61 0.750 1.717 7.37 O.45I
Evepynt itk ©6non voldv Pax1.10 0.65- 2.15 20.89 3.69 0.750 0.613 12.80 2.76
B&poc tolixou W x0.90 0.00 18.83 0.625 0.744 0.00 11.77 Xo
B&pocg enmixwonc Wsx0.90 0.00 18.01 1.010 1.260 0.00 18.19
SUvoAla= 41.14 20.17 33.17

ZUVOAO pomdv avaTPOmng = 20.17 kNm/m
SUvoAo pomdv evuctdbelog = 33.17 kNm/m

EAeyxog oe avoatponf) Med=20.17 < Mrd=33.17 kNm/m, EAeyxog Lxavomotieltal
Exkevipdtnta ec=(1.250/2)-(33.17-20.17)/41.14=0.309m, ec<=1.250/3=0.417m

13.7.4. EAleyxog actoxiag Adyw oAiogénong (EQU) (EC7 EN1997-1-1:2004, §9.7.3, §6.5.3)
doptio (P.v) vyl - y2 Fx+ Fx- Fy
[kN/m] [kN/m] [kN/m]
Evepyntixy o6non voldv Pax1.10 0.00- 0.65 4.29 0.00 0.61
EvepyntLkh ©6non yaLdv Pax1.10 0.65- 2.15 20.89 0.00 3.69
HDodnt Lk O6non yoaldv Ppx0.90 1.25- 2.15 0.00 15.61 0.00
B&poc tolxou W x0.90 0.00 0.00 18.83
Bé&poc enixwong Wsx0.90 , 0.00 0.00 18.01 Fs —c.B+W.tan()
YUvoAa= 25.18 15.61 41.14
TpLBH £d&pouc RdA=Nd-tane/yM = 41.14xtan(25.00°)/1.25= 15.35 kN/m
RUVEKT LKOTNTA Rd=A-cu/yM = 1000x0.948x0.005/1.25= 3.79 kN/m
(duvdueilc aviiotaong Adyw ouvexrTLrOTNTAG €d&PoUC moapalde (movIiol) (EC7 §6.5.3. 10)
%Uvodlo duvduswv oAlobnong = 25.18 kN/m
SUvoAo duvduswv aviiotoong (15.61/1.00+15.35) = 30.96 kN/m

EAeyxog og o:ilcOnon Hd=25.18 < Rd=30.96 kN/m, EAegyxo¢ Lkavomoleltol
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13.

8. EAleyxolL svuotébeilag toixou (STR/GEO Al+M1)

13.8.1. Auvépeig (evépyeLag KoL aviiotaong) oaoxovpeveg otov toixo (STR/GEO Al+M1)

13.8.2. EAeyxo¢ ¢@pépoucag Lxavétntag eddpoug (STR/GEO Al+Ml1)

doptio vl - y2 Fx Fy X vy

[kN/m] [kN/m] [m] (m]
EvepyntLkh ©6non yaLdv Pa 0.00- 0.65 3.73 0.66 0.000 0.433
EvepyntLkh ©6non yaLdv Pa 0.65- 2.15 15.45 3.43 0.000 1.537
HDodnt Lk O6non yoaldv Pp 1.25- 2.15 -20.96 0.00 0.750 1.850
B&poc tolixou W 0.00 20.92 0.125 1.406
B&poc enixwong Ws 0.00 20.01 -0.260 0.890

13.8.3. EAeyxog¢ aoctoxiag¢ Adyw avatponfjc (STR/GEO Al+M1)

EAeyxog¢ mepimtwong pe 1.00x(idito Papog+pdvipa)+0.00x(kivnTtd KOPUPRQG)

doptio (P.v) yl - y2 Fx Fy X0 yo M

[kN/m] [kN/m] [m] [m] [kNm/m]
Evepynt ik o6non voldv Paxl1.35 0.00- 0.65 5.04 0.89 0.750 1.717 7.97
Evepyntixy o6non voldv Paxl1.35 0.65- 2.15 20.86 4.63 0.750 0.613 9.32
B&pog tolxou W x1.00 0.00 20.92 0.625 0.744 -13.08
B&pog enixwonc Wsx1.00 0.00 20.01 1.010 1.260 -20.21
SUvoAa= 46.45 -16.00

ZUVOAO KATAKOPUPLV BdUVAUEWDV = 46.45 kN/m

(EC7 EN1997-1-1:2004, §6.5.2)

-16.00 kNm/m i

SUVOAO pomdv ®wg MIPOC MIPOooT& onuelo

SUVoAO pomdv w¢ mpog péocov Baoewc 13.03 kNm/m

Exkevipdtnta ec=13.03/46.45=0.281m, ec>1.250/6=0.208m q
T&oelg e€ddpoug g=0.090 N/mm? Bg=1.033 m

Evepyd BenéAio L'=1.250-2x0.281= 0.689 m

dépovoa travotnta €ddpoug RA=L' -quk/yM=0.689x(1000x0.15)/1.40= 73.82 kN/m
dépovoa LrkavdéInta £d&poug Vd=46.45 < Rd=73.82 kN/m, EAegyxoc¢ Lrovomolsital

EAeyxog¢ mepimtwong pe 1.35x(idi1o0 Papog+pdévipa)+l.50x(kivnTtd KOPUPRQG)

(EC7 Hap&ptinua D)

(EC7 E£.2.2, E£.6.1)

doptio (P.vy) vyl - y2 Fx Fy X0 yo M

[kN/m] [kN/m] [m] [m] [kNm/m]
Evepynt k) ©6non yaLdv Pax1.35 0.00- 0.65 5.04 0.89 0.750 1.717 7.97
Evepynt ik o6non voldv Paxl1.35 0.65- 2.15 20.86 4.63 0.750 0.613 9.32
B&pog tolxou W x1.35 0.00 28.24 0.625 0.744 -17.66
B&pog enixwonc Wsx1.35 0.00 27.01 1.010 1.260 -27.28
SUvoAia= 60.77 -27.65

SUVOAO KATAKOPUQWY dUVAUREWV = 60.77 kN/m

SUVOAO pomdv ®wg MIPOC MIPOocT& onuelo -27.65 kNm/m

SUVoAO pomdv w¢ mpog uéocov Baoewc

10.33 kNm/m a4 d-
Exkevipdtnta ec=10.33/60.77=0.170m, ec<=1.250/6=0.208m

T&oelg €d&opoug gl=0.088 N/mm? g2=0.009 N/mm?

Evepyd BepéAito L'=1.250-2x0.170= 0.910 m

dépovoa travotnta €ddpoug RA=L' -quk/yM=0.910x(1000x0.15)/1.40= 97.50 kN/m
dépovoca Lkavoétnta £d&poug Vd=60.77 < Rd=97.50 kN/m, EAeyxocg LkovomnolLeltol

Avatpony w¢ HPOog TO PIpooTd k&tw onueio (xo0=0,yo=0) (x=0.750,y=2.150 m)

(EC7 Hap&ptinua D)

(EC7 E£.2.2, E£.6.1)

(EC7 EN1997-1-1:2004, §9.7.4)

<!

doptio (P.v) vyl - y2 Fx Fy X0 yo Mo+ Mo-

[kN/m] [kN/m] [m] (m] [kNm/m] [kNm/m]
EvepyntLkh ©6non yaLdv Pax1.35 0.00- 0.65 5.04 0.89 0.750 1.717 8.64 0.68
Evepyntixy o6non voldv Paxl1.35 0.65- 2.15 20.86 4.63 0.750 0.613 12.78 3.47
B&pog tolxou W x1.00 0.00 20.92 0.625 0.744 0.00 13.08
B&pog enixwoncg Wsx1.00 0.00 20.01 1.010 1.260 0.00 20.21
SUvola= 46.45 21.42 37.44

3 p"
Yo Fy
I—b Xo
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ZUVOAO pOImOV AVATPONING
SUvoAo pomdv eguctdBeLog

= 21.42 kNm/m
= 37.44 kNm/m
EAeyxog oe avoatponfh Med=21.42 < Mrd=37.44 kNm/m,

EAeyxog

LkavonmotlelTal

Exkevipdtnta ec=(1.250/2)-(37.44-21.42)/46.45=0

13.8.4. EAeyxog aotoxiag Adyw oAicébnong

.280m,

ec<=1.250/3=0.417m

(STR/GEO Al1+M1)

(EC7 EN1997-1-1:2004,

doptio (P.v) vyl - y2 Fx+ Fx- Fy
[kN/m] [kN/m] [kN/m]
Evepyntixy &6non voldv Pax1.35 0.00- 0.65 5.04 0.00 0.89
EvepyntLkh ©6non yaLdv Pax1.35 0.65- 2.15 20.86 0.00 4.63
HoabntLky OOnon yoLdv Ppx1.00 1.25- 2.15 0.00 20.96 0.00
B&poc tolxou W x1.00 0.00 0.00 20.92
B&poc enixwong Wsx1.00 0.00 0.00 20.01
SUvola= 25.90 20.96 46.45
TpLB £d&poug RdA=Nd-tane/yM = 46.45xtan(25.00°)/1.10= 19.69 kN/m
RYUVEKT LKOTNTA Rd=A-cu/yM = 1000x1.033x0.005/1.10= 4.70 kN/m

(duvauetlc aviiotaong Adyw ouvekTLkROTNTAG €d&pouUC moapaAe{movIiol)

%Uvodlo duvduswv oAlobnong = 25.90 kN/m
SUvoAo duvdueswv aviiotoong (20.96/1.40+19.69) = 34.66 kN/m
EAeyxog oe oAloBnon HA=25.90 < Rd=34.66 kN/m, Eleyxog¢ tkoavomolLelTol

13.9. AvtioeilopLlrdg E€AeyxXoOQ

EAeyxol eguoctdbeLag toixou (pe oeiopd)

13.9.1. Auvdapeig (evépyelog Kol OavTioTtaong) OACKOUHEVEG OTOV TOiXO

Fs =c.B+W.tan(o)

§9.7.3, §6.5.3)

(EC7 §6.5.3. 10)

(EC8 EN1998-5:2004)

(EC7 §6.5.2)

doptio vyl - y2 Fx Fy X vy
[kN/m] [kN/m] [(m] (m]
EvepynT LKy @Onon voLrdv Pa 0.00- 0.65 3.73 0.66 0.000 0.325
Evepynt ik o6non voldv Pa 0.65- 2.15 15.45 3.43 0.000 1.400
HoabntLky OOnon yoLdv Pp 1.25- 2.15 -19.73 0.00 0.750 1.850
B&pog tolxou W 0.00 20.92 0.125 1.406
B&pog enixwonc Ws 0.00 20.01 -0.260 0.890
13.9.2. Npdocbeteg duvdapeig Adyw oelopoy
doptio vyl - y2 Fx Fy X vy
[kN/m] [kN/m] [(m] (m]
Evepynt k) ©6non yaLdv Pa 0.00- 0.65 0.31 0.000 0.325
Evepyntixy o6non voldv Pa 0.65- 2.15 2.78 0.000 1.400
B&poc tolixou W 1.78 +0.90 0.125 1.406
B&pog enixwoncg Ws 1.70 +0.86-0.260 0.890
13.9.3. EAeyxog ¢épovoag LKavotntag eddpoug (pe oceiopd)
doptio (P.vy) vyl - y2 Fx Fy X0 yo M
[kN/m] [kN/m] [m] [m] [kNm/m]
Evepynt ik o6non voldv Pax1.00 0.00- 0.65 4.04 0.66 0.750 1.825 6.87
Evepynt LKy @Onon yvoLdv Pax1.00 0.65- 2.15 18.23 3.43 0.750 0.750 11.10
B&poc tolixou W x1.00 1.78 20.02 0.625 0.744 -11.19
B&poc enixwong Wsx1.00 1.70 19.15 1.010 1.260 -17.20
SUvoAa= 43.26 -10.42
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SUVOAO KATUKOPUQWY dUVAUREWV

43.26 kN/m

SUVOAO pOmOV WG MIPOoC¢ uIpootd onueio = -10.42 kNm/m
= 16.62 kNm/m

SUVvoAo pomdv wg mpog Héocov Baocewc

Exkevipdtnta ec=16.62/43.26=0.384mn,

T&oe g edd&poug g=0.120 N/mm?
Evepyd OepéAto L'=1.250-2x0.384= 0.482 m

dépovoa LrkavéTnta £d&pouc RA=L' -quk/yM=0.482x(1000x0.15)/1.00=

Bg=0.722 m

Pépovoa Lkavdtnta eddpoug Vd=43.26 < Rd=72.30 kN/m,

ec>1.250/6=0.208m

EAeyxog

72.30 kN/m
Lkovonoleltoal

By |

13.9.4. EAeyxog ¢@épovcag

LRavétntag eddpoug (pe ceiopd)

/U/U/‘/

(EC7 Hoapdptnua D)

(EC7 E£.2.2, E£.6.1)

(EC7 §6.5.2)

doptio (P.v) yl - y2 Fx Fy X0 yo M
[kN/m] [kN/m] [m] [m] [kNm/m]
Evepynt itk ©6non voldv Pax1.00 0.00- 0.65 4.04 0.66 0.750 1.825 6.87
EvepyntLkh ©6non yaLdv Pax1.00 0.65- 2.15 18.23 3.43 0.750 0.750 11.10
Bé&poc tolixou W x1.00 1.78 21.82 0.625 0.744 -12.32
Bé&poc enmixwoncg Wsx1.00 1.70 20.87 1.010 1.260 -18.94
SUvoAa= 46.78 -13.29
SUVOAO KATAKOPUQWVY dUVAUREWV = 46.78 kN/m
SUVOAO pOmOV WG MIPOC UIpootd onueio = -13.29 kNm/m |
SUVvoAo pomdv wg mpog Héocov Baoewc = 15.95 kNm/m

Exkevipdtnta ec=15.95/46.78=0.341m,

T&oelg e€dd&poug g=0.110 N/mm?
Evepyd OepéAto L'=1.250-2x0.341= 0.568 m

dépovoa LrkavéTnta £d&eoug RdA=L' -quk/yM=0.568x(1000x0.15)/1.00= 85.20 kN/m

Bg=0.852 m

ec>1.250/6=0.208m

(EC7 Hoapdptnua D)

®épovoa LrkavdétTnta £ddpougc Vd=46.78 < Rd=85.20 kN/m, EAegyxoc¢ Lkoavomoleltal (EC7 E£.2.2, EE.06.1)
13.9.5. EAeyxog actoxioag Adyw avatponfig (pe oceioud) (EC7 §9.7.4)
AVOTPON ®WC mpog¢ To pnpoortd k&tw onuelio (xo=0,yo=0) (x=0.750,y=2.150 m)
doptio (P.v) vyl - y2 Fx Fy X0 yo Mo+ Mo-
[kN/m] [kN/m] [m] [m] [kNm/m] [kNm/m]
Evepynt itk ©6non voldv Pax1.00 0.00- 0.65 4.04 0.66 0.750 1.825 7.37 0.50
EvepyntLlky &6non yaLdv Pax1.00 0.65- 2.15 18.23 3.43 0.750 0.750 13.67 2.57
B&pog tolyxou W x1.00 1.78 20.92 0.625 0.744 1.32 13.08
B&pog tolyxou W x1.00 0.00 -0.90 0.625 0.744 0.56 0.00%*
Bé&poc enmixwoncg Wsx1.00 1.70 20.01 1.010 1.260 2.14 20.21
Bé&poc enixwong Wsx1.00 0.00 -0.86 1.010 1.260 0.87 0.00%*
SUvoAa= 43.26 25.93 36.36

(*oL poméc apvnNT LKAV KATAKOPUEWY @OPTiwv Adyw

SUvoAo pomdv avatpomnng
SUvoAo pomdv euctdBe Log

= 25.93 kNm/m
= 36.36 kNm/m
EAeyxoc¢ og avatpon Med=25.93 < Mrd=36.36 kNm/m,

ceLopoU mpootTiBeviat

EAeyxocg

Lxavomole ol

Exkevipdtnta ec=(1.250/2)-(36.36-25.93)/43.26=0.384mn,

13.9.6. EAeyxog aoctoxiag Adyw oAicébnong

(pe oegLopd)

(EC7 §9.7.3,

doptio (P.v) vyl - y2 Fx+ Fx- Fy

[kN/m] [kN/m] [kN/m]

Evepynt kg o6non voldv Pax1.00 0.00- 0.65 4.04 0.00 0.66
Evepynt ik o6non voldv Pax1.00 0.65- 2.15 18.23 0.00 3.43
Dabnt Lk OOnon yoLdv Ppx1.00 1.25- 2.15 0.00 19.73 0.00
Bé&poc tolixou W x1.00 1.78 0.00 20.02
Bé&pocg enmixwoncg Wsx1.00 1.70 0.00 19.15
SUvoAa= 25.75 19.73 43.26

ec<=1.250/3=0.417m

§6.5.3,

OTLCg poméCc AVATPEONINC)

EC8-5 §5.4.1.1)

—>
Fs =c.B+W.tan(op)
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To LB ed&pouc

SUVEKTLKOTNTA

SUvoAo duvduewnv oAloBnong

SUvoAo duvduewnv aviiotoaong

Rd=Nd -tang/yM

Rd=A -cu/yM

(19.73/1.00+20.17)
EAeyxoc og oAloBnon HA=25.75 < Rd=39.90 kN/m,

43.26xtan (25.00°)/1.00=

1000x0.722x0.005/1.00=
(duvépuelc aviliotaong Adyw oUveKRTLKRKOTNTIAG €3&pOUC mapaAe{movIial)
25.75 kN/m
39.90 kN/m

EAeyxog

20.17 kN/m
3.61 kN/m

Lkovonoleltol

13.10. EAeyxog emndpkKeLag SLa0Tdoe®V KOPHOU TOixOU

13.10.1.

(EC7 §6.5.3. 10)

(EC2 EN1992-1-1:2004)

®éption 1.35x(pévipa dvopevh)+1.00x (pévipa evpevh)+1.50x(xivnt& dvopevy)

AUVAPE LG

(oto xévipo RB&poug dLATOUNC)

otov kopud TOoU tOolyou

y h Fx Fy M
[m] [m] [kN/m] [kN/m] [kNm/m]
0.25 0.250 0.74 1.70 0.05
0.50 0.250 2.98 3.65 0.43
0.75 0.250 5.72 5.73 1.49
1.00 0.250 7.86 7.76 3.13
1.25 0.250 10.64 9.95 5.35
1.50 0.250 14.05 12.26 8.32
1.85 0.250 19.89 15.75 14.06

13.10.2. EAeyxo¢ KoOppoU TOoixou og KApYn

SRUPOS epa-X&AUBQC:

C25/30-B500C,

Entk&Avuyn onAlopoyU:

Cnom=50 mm

(EC2 §9.6, §6.1)
(§3, §4.4.1.1)

Kataxdpupog omAioudg eAdyxLotog:0.26 (fctm/fyk)d, 0.0013d, 0.0020Ac, péyLotog:0.04Ac (EC2 §9.6.2)
vy Med Ned d Kd x/d ec/es Ks As min As
[m] [kN/m] [kN] [mm] [cm?/m] [cm?/m]
0.25 0.05 -1.70 195 47.37 0.01 0.1/20.0 2.30 0.00 ( 2.50)
0.50 0.43 -3.65 195 23.49 0.01 0.2/20.0 2.31 0.00 ( 2.50)
0.75 1.49 -5.73 195 14.17 0.02 0.4/20.0 2.31 0.09 ( 2.64)
1.00 3.13 -7.76 195 10.18 0.03 0.6/20.0 2.32 0.26 ( 2.64)
1.25 5.35 -9.95 195 7.93 0.04 0.7/20.0 2.33 0.49 ( 2.64)
1.50 8.32 -12.26 195 6.44 0.04 0.9/20.0 2.33 0.82 ( 2.64)
1.85 14.06 -15.75 195 5.01 0.06 1.2/20.0 2.35 1.46 ( 2.64)

13.10.3. $b6ption 1.00x(pévipa duopevh)+1.00x (pévipa eupevhi)+0.30x(kivntd)+1.00x (oeLopdg)

AuvAuetlc (o0to kévipo B&poug dLatoung) otov kopud tou TOlXOU (pe oceLoud)
y h Fx Fy M
[m] [m] [kN/m] [kN/m] [kNm/m]

0.25 0.250 0.73 1.70 0.08
0.50 0.250 2.66 3.65 0.62
0.75 0.250 5.04 5.73 1.36
1.00 0.250 7.04 7.76 2.85
1.25 0.250 9.60 9.95 4.99
1.50 0.250 12.72 12.26 7.99
1.85 0.250 18.00 15.75 14.04
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13.10.4. EAeyxog¢ kKoppoU toixou oe Kapuyn (pe oeLopd) (EC2 §9.6, §6.1)
SrUpOS epa-X&AuBag: C25/30-B500C, Emix&Auyn omAilopoy: Cnom=50 mm (83, §4.4.1.1)
Katoakbpupog omhiopdg eAdyxtotoc:0.26 (fctm/fyk)d, 0.0013d, 0.0020Ac, péytotocg:0.04Ac (EC2 §9.6.2)

% Med Ned d Kd x/d ec/es Ks As min As
[m] [kN/m] [kN] [mm] [cm?/m] [cm?/m]
0.25 0.08 -1.70 195 43.42 0.01 0.1/20.0 2.30 0.00 ( 2.50)
0.50 0.62 -3.65 195 20.88 0.01 0.3/20.0 2.31 0.02 ( 2.64)
0.75 1.36 -5.73 195 14.69 0.02 0.4/20.0 2.31 0.08 ( 2.64)
1.00 2.85 -7.76 195 10.58 0.03 0.5/20.0 2.32 0.23 ( 2.64)
1.25 4.99 -9.95 195 8.18 0.03 0.7/20.0 2.33 0.45 ( 2.64)
1.50 7.99 -12.26 195 6.55 0.04 0.9/20.0 2.33 0.78 ( 2.64)
1.85 14.04 -15.75 195 5.01 0.06 1.2/20.0 2.35 1.46 ( 2.64)

13.10.5. OmAiopoi KoppoU toixou

OnAitopoi miocw (xépa) mapeitdg tToixou 10/29.5 ( 2.66cm?/m)
OnAiopdg diavophe @& 8/40.0 ( 1.26cm?/m)

OnALopdg epnpdcg (erevd.) mapeldg toixou  &10/31.0 ( 2.53cm?/m)
OnAiopdg diavophe & 8/40.0 ( 1.26cm?/m)

13.10.6. AykUpwon omALopoU KOPHOU Toixou (EC2 §8.4)
Baolkd pAKog aykUpwong (EC2 EE.8.3)
1b, rqd=(g/4) (osd/fbd) =(10/4)x(239/1.61)=371mm
0sd=435.00x146/266=239MPa fbd=2.25x0.70xfctd=1.61 MPa (EC2 §8.4.2)
AnattoUpevo ufnkog oaykUpweons lbd=0.70x371=260mm, Cnom=50mm>3x10=30mm=(3¢) (EC2 §8.4.4, T.8.2)

EA&Xx LOTO PAKOC oykUpwong lb,min=max (0.301lbrqgd, 10g,100mm)=111mm
Anopoitnto &ykitotpo 100mm oto K&Tw &Kpo Twv P&RdWV OmALouoU

13.10.7. EAeyxo¢ KoppoU oe dLAatupnonq (EC2 EN1992-1-1:2004, §6.2.2)

Srupddepa-X&dAupag: C25/30-B500C, Emix&Auyn omAlopoU: Cnom=50 mm (§3, §4.4.1.1)
H xoatoavoun tou @optiou &dBnonc eival ypoapplxh, dpa n peTafoAn tng dLATUNT LKAC
dUvauncg eivol napafoArtkn. H petafoAn tng dLATOUNG TOU KOPUOU e€lval YVPAHHPLKLN.
Apa n duopevéotepn Oéon via éleyxo di&dtunonc eivoal oto k&tw pépPoc TOU KOPUOU.

Ved=16.64 kN/m, Ved (+oeioptkdg)=15.06 kN/m, Ned=-13.81 kN/m

Avtoxn tépvouoo xwpilic omAiopd didtunong Vrdc (EC2 §6.2.2)
Vrde=[Crdc 'k - (100pl -fck) %¥+k1 -ocp] ‘bw -d (EC2 E£.6.2.a)
Vrdc>= (vmin+kl -ocp) ‘bw-d (EC2 EE£.6.2.Db)

Crdc=0.18/yc=0.18/1.50=0.120, fck=25MPa ,bw=1000mm, d=195mm

k=1++(200/d) <=2, k=2.00, k1=0.15

pl=Asl/ (bw d)=266/(1000x195)=0.0014

ocp=Ned/Ac=1000x13.81/250000=0.06N/mm?

vmin=0.0350 k" yfck = 0.49N/mm?, (EC2 EE£.6.3N)
Vrd, c(min)=0.001x(0.4940.15x0.06)x1000x195=97.31kN/m

Vrde=0.001x[0.120x2.00x(0.14x25) ®®+0.15%0.06]x1000x195=72.81, Vrdc=97.31kN/m

Ved=16.64 kN/m <= Vrdc=97.31 kN/m, di&tunon OK

Vrdmax=ocw ‘bw -z vl -fcd/ (cot®+tand), Ved/max (Vrdmax)=0.03, 6=45.0° cotf=1.00 tanb=1.00
acw=1.00 z=0.9d, fck=25.0<=60Mpa v1=0.6[1-fck/250]=0.6[1-25/250]1=0.540, fcd=14.17Mpa
Vrdmax=0.001x1.00x1000x0.9x195x0.540x14.17/2.00=671.4 kN

Ved=19.9 kN < 671.4 kN =Vrdmax, O £Aeyx0oCg emaAnbevetal
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13.11. EAeyxog¢ endpketLoag diLactdoewv nedidovu Kal omAiopol

13.11.1.
SUVOAO KATAKOPUQWY dUVAUREWV =

EAeyxo¢ tTphpatog pnpootd x=0.750 m to x=0.250 m
60.77 kN/m

10.33 kNm/m

0.500 m

SUVOAO pomdv w¢ mpog pécov PBloswg =
gl= 0.088 N/mm?, g2= 0.057 N/mm?, w=
nieon and (dito R&pog g3= 0.010 N/mm?

M= 8.46 kNm/m, V= 31.21 kN/m

V og oambéortoon h=250mm ond nopeltd = 17.52 kN/m

Med= 8.46k Nm/m, Ved= 17.52 kN/m

13.11.2. EAeyxo¢ tpfpatog miow x=-0.500 m to x=0.000 m

SUVOAO KATAKOPUE®V JdUVAUEWV = 60.77 kN/m
SUVOAO pomdv w¢ mpog uécov PBdoswg = 10.33 kNm/m
gl= 0.041 N/mm?, g2= 0.009 N/mm?, w= 0.500 m

nieon and eniyxwon rat (Lo B&pog g3= 0.064 N/mm?

M= -5.56 kNm/m, V= 19.59 kN/m

V og oambéotoon h=250mm ond nopetd = 11.84 kN/m

Med= -5.56k Nm/m, Ved= 11.84 kN/m

13.11.3. EAeyxo¢ tpApatog¢ niocw x=-0.500 m to x=0.000 m
SUVOAO KATAKOPUE®V JdUVAUEWV = 46.45 kN/m
SUVvoAo pomdv wg mpog pécov Bloswg = 13.03 kNm/m

gl= 0.025 N/mm?, g2= 0.000 N/mm?, w= 0.283 m

nieon and enixwon kot (dto RB&pog g3= 0.048 N/mm?

M= -5.67 kNm/m, V= 20.51 kN/m

V og oambéotoon h=250mm ond nopeltd = 12.00 kN/m

Med= -5.67k Nm/m, Ved= 12.00 kN/m

13.11.4. EAeyxog¢ tpfpatog pnpooctd x=0.750 m to x=0.250 m (pe

(EC2 EN1992-1-1:2004)

e

—

f W

o T e,

ogLopd)

SUVOAO KATUKOPUQWY dUVAUNEWV = 43.26 kN/m
SUVvoAo pomdv wg mpog pécov Bloswg = 15.95 kNm/m
gl= 0.113 N/mm?, g2= 0.039 N/mm?, w= 0.500 m
nieon andé (dto R&pog g3= 0.008 N/mm?

M= 11.22 kNm/m, V= 33.97 kN/m

V oeg ambéotaon h=250mm and nopetd& = 21.60 kN/m
Med= 11.22k Nm/m, Ved= 21.60 kN/m

13.11.5. EAeyxog¢ tpfpatog miocw x=-0.500 m to x=0.000 m (pe oceiLopd)
SUVOAO KATAKOPUQWVY dUVAREWV = 43.26 kN/m
SUVoAO pomdv wg Ipog pécov PBloswg = 15.95 kNm/m
gl= 0.003 N/mm?, g2= 0.000 N/mm?, w= 0.019 m

nieon and eniywon xat (dito RB&pog g3= 0.048 N/mm?

M= -4.71 kNm/m, V= 23.97 kN/m

d=250mm >19mm=nA&toucg, éAegyxoc o€ dL&tunon dL&tpnon mnopoielmetTot

Med= -4.71k Nm/m, Ved= 0.00 kN/m

13.11.6. EAeyxog medidou évaviL xra&pyng (EC2 EN1992-1-1:2004, S§6.1)
SrUPOS epa—-X&AuBag: C25/30-B500C, Emix&Auyn omAilopov: Cnom=50 mm (§3, §4.4.1.1)
Med= 11.22kNm/m, d=244mm, Kd= 7.28 x/d=0.04 ec2/es1=-0.8/20.0 ks=2.33, As= 1.07cm?*/m

Med= -5.67kNm/m, d=244mm, Kd=10.25 x/d=0.03 €c2/es1=-0.6/20.0 ks=2.32, As= 0.54cm?/m

EAG&xLtotog onAtopdg As>=0.26bd - -fctm/fyk (As= 3.30cm?/m) (EC2 §9.3.1)
EA&xLOot0oG omAilopdc @12/34.0 ( 3.32cm?/m)

13.11.7. OmAiopoi medidou toixou

OnAiopdc medidov KATW® @12/34.0 ( 3.32cm?/m)

OnmAiopdédg medidov ave @12/34.0 ( 3.32cm?/m)

AsvutepelwVv eyKApoLog¢ omAtopd¢ F12/40.0 ( 2.82cm?/m)
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13.11.8. EAeyxog nedidou oce diLatpnon-5Latpnon (EC2 EN1992-1-1:2004, §6.2.2)

SrUpOS epa-X&AuBag: C25/30-B500C, Emix&Auyn omAilopoy: Cnom=50 mm ($3,
Avtoxn diL&tpnong xwplic omhioud did&tunong Vrdc (EC2 §6.4.4)
vrde=[Crdc -k - (100pl -fck) ¥ . (2d/a)] ‘bw-d (EC2 EE.6.50)
Vrdc>=[vmin -2d/a] ‘bw-d, d=dm=244mm, a=244mm
Crdc=0.18/yc=0.18/1.50=0.120, fck=25MPa ,bw=1000mm, d=244mm
k=1++(200/d)<=2, k=1.91

pl=Asl/ (bw-d)=332/(1000x244)=0.0014

vmin=0.0350 k"0 \fck = 0.46N/mm?, (EC2 EE£.6.3N)
Vrd,c(min)=0.001x(0.46x2x244/244)x1000x244=224.48kN/m
Vrde=0.001x[0.120x1.91x(0.14x25) %¥x2x244/2441x1000x244=169.82, Vrdc=224.48kN/m
Ved=21.60 kN/m <= Vrdc=224.48 kN/m, di&tunon xot dt&tpnon OK

Vrdmax=ocw ‘bw -z vl -fcd/ (cot®+tanb), Ved/max (Vrdmax)=0.04, 6=45.0° cotf=1.00 tanb=1.00
acw=1.00 z=0.9d, fck=25.0<=60Mpa v1=0.6[1-fck/250]=0.6[1-25/250]1=0.540, fcd=14.17Mpa
Vrdmax=0.001x1.00x1000x0.9%x244x0.540x14.17/2.00=840.2 kN

Ved=34.0 kN < 840.2 kN =Vrdmax, 0 £Aeyxog emaAnbevetal

13.12. Dpopétpnon UALKOV

SrUpOdepa ovd pétpo PNKOUC Tolxou 0.837 m3/m

OnAitopdg avé pétpo UAKOUG tolyou 25.376 kg/m

SUVOALK& oOkupddepa tolyou 1.010x 0.837= 0.846 m?3

SUVOALKOG omALlopdc tolyou 1.010x 25.376= 25.630 kg
BETONexpress
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14. TOIXOEX T18 (AYTIKH IAATEIA)

Toixog avtiotpLi{ng wnAiopévou orUpodépatog
(EC2 EN1992-1-1:2004, ECO EN1990:2002, EC7 EN1997-1-1:2004, EC8 EN1998-5:2004, +NA-ELOT:2010)

C25/30 - B500C
Zeiopog a=0.160g

0.250
=
0k=25.00° p=0.00° ©k=20.00°
ck=0.005N/mm? Is ck=0.020N/mm?
5k=0.00° E 8k=10.00°
¥=21.00 kN/m? y=20.00 kKN/m?
1)
8 o
= S
2
=
o o o
3 3 3
}ﬂ M{ k=25.00° T
ck=0.005N/mm?
3k=12.50°
y=21.00 kKN/m? 3
~
S =}
S
S
| 0.600
9k=25.00°
ck=0.005N/mm?
quk=0.15N/mm?

14.1. Ztoixeia toixov-lNapduetpot-Kavoviopoi

ALaotdoeLg

Tovia epnpdc mope &g pe KATAkOP

OALkO Uyog tolxou h= 1.140 m
MAkog tolxou L=12.370 m
IA&tog tolXxOU OTINV KOPUQY Bl= 0.250 m
IA&t0oG¢ kKopuoU tolyxou otnv B&on B2= 0.250 m
OALkO mA&Tog PBdonc tolixou B= 0.600 m
IA&toc PB&ong tolyxou unpootd 0.175 m
IA&toc P&ong tolyxou miow 0.175 m
Yyogc koppoU tolxou ho= 0.840 m
Yyoc R&ong tolixou 0.300 m
Yyog RB&ong tolixou pmpoot& 0.300 m
Yyog RB&ong tolixou miocw 0.300 m

0.

0.

Tovia nicw noapeldc pe KATaAkOPUO

Bapog toixou
E1d1kd B&pog UALkOU Ttolxou vyg=25.000 kN/m?

EpBaddév diLatounc tolxou A= 0.390 m?
IdL0o B&poc tolixou oavd pétpo W= 0.390x25.000= 9.75 kN/m
Kévipo B&poug tolyxou x=0.125 m, y=0.683 m (x0=0.300 m, yo=0.457 m)

YALk& toiyxou
Avwedoun : Trupbddepo-X&AuPoac: C25/30-B500C (EC2 §3)
: Emitk&Auyn omAtopoU: Cnom=50 mm (EC2 §4.4.1)
OeuéALlo : IxUupbddsua-X&AuBag: C25/30-B500C
: Emixk&Auyn omAtopoU: Cnom=50 mm
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Bapog emixwong

IdL0 B&poc enixwong avd pétpo Ws=2.97 kN/m

Kévipo P&poug eniyxwong x=-0.087 m, y=

14.2. Emipépoug oUVTeEAECTEG yLIa SpdoeLg

0.423 m

Rl €dQPLKE

S

18i1étnteg

OplLakfy katdotaon Iccoponiac (EQU), AoutxkoU tUmou

Apdon MoV Lun AUOuEVAC
Mév Lun Euvolkp
MetafAnty Auopevig
MetoaBAnTh EuvoLlkD

Edaplkéc Tovia dLatunt LKAg avIOXAC
1dLétnteg Tuvoxn c
ALQTUNT LKA OVTIOXH cu
OALIIT LKA avioxn dqu
Bé&poc

YR,v(R2)=1.40, yR,h(R2)=1.10, VvR,e(R2

14.3. Idi.é6tnteg eddpoug Oepediwong
OALIT LKA aviox) ed&opoug otn RB&on

Tovia tpLRRg e€d&pouc otn PBdon
SuvteAeotic ouvexrtLlkdéTnIag otn R&on

14.4. ZeLopLROl ouUvieleoTég

Avnyupévn oceloplky emttdyuvon eddpouc
Kataxdp./opl{. OglOpLlK emltdxuvon
Suvt. Beperlwong

Suvt. omoudaldiniag kiilplou

MelwT LKOGC OUVTIEAECTNG OUUNEPLPOPAC
OptLldévTLog OCeloplkrOC OUVIEAEOCTNC
Katakdpupog OelOuLKOC OUVIEAEOTNGC

( EQ

yGdst:
yGstb:
yQdst:
vyQstb:

o B O

Ye:

ycu:
yqu:
YW

= R =R

)=1.40

qu=0.15 N/mm?

(STR) ,
U )

.10
.90
.50
.00

.25
.25
.40
.40
.00

(

TewtexVvikoU TUOOU
(STR/GEO)

Al+M1

1.
1.

1

[ =

35
00

.50
0.

00

.00
.00
.00
.00
.00

)

(EC7 itv. A

(SRS

e e e

.00
.00
.00
.00

.00
.00
.00
.00
.00

(GEO)

(SeLondg)

©=25.00°, ouvieAeoTAC TPLBAC tan(p)=0.466
c=0.005 N/mm?

ag=axg, o=0.
avg/og=0.90
S=1.00
vyI=0.80
r=1.50

kh=0.80x0.16x1.00/1.500=0.

16

kv=0.50x0.085=0.043

ZelopLkég duvapeilg (extdg duvapenv Adyw OOnong yoaLdv)

OpLldévtia dUvaun ceLopoU Adyw Ldiou
Katakdpuen dUvaun oeLlopoU Adyw Ldiou
OpLlévtia dUvaun oeLopoU eniyxwong
Katakdpuen dUvaun o€ LopoU enliyxwong

14.5. Ymoloylopdg evepyntLlKAG @Onong ya

B&pouc
Bapouc

Fwx=
Fwy=
Fwsx=

Fwsy=

Ldv kat& (Coulomb)

14.5.1. TpApa toixou amd ¥Y=0.000 m éwg

¥=0.690 m, Hs=0.690

.75%0.
.75%0.
.97x0.
.97x0.

Avew Inupeio A x= 0.000 m y= 0.000 m
K&tw Inpeio B x= 0.000 m y= 0.690 m

Idi.étnteg edagpoug

TUnog ed&poug ApYyLAOGC

ELd1xkd B&pog EnpoU eddpouc

ELdL1kd P&pog xopeopévou eddpoucg
ELd1xkd B&pog vepoU

Tovia €onTeplKAC TPLPAC TOoU £d&pOUCQ
TUVTEAEOTHC OUVERTLROTNTAC €3&POUC
Tovia emiedvetlag ed&poug pe oplldvTLa

y =20.00
ys=21.00
yw=10.00
©=20.00°
c=0.020
B= 0.00°

Tovia niow mapeldc tolxou pe xataxkbpupo 6= 0.00°

Tovia tTplPAg petall TolxOoU KUL €d&QOU

¢ 5=10.00°

kN/m?3
kN/m?3
kN/m?3

N/mm?

085

085=
043=
085=
043=

o O O O

.1-A.4,

EC8-5 §3.1)

(EC8 EN1998-5:2004,

.83
.42
.25
.13

kN /m
kN/m
kN/m
kN/m

(EC8 §3.

2.1,

S7.
(EC8-5 §7.
(EC8 §3.2.
(EC8 §3.2.
T.

(EC8-5 MLvaxrog

(EC8-5 EE.
(EC8-5 EE.

aa

Jg

~N NN W W

N P Pw D wNDND
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QOnon ovppwva pe Oswpia Coulomb

EQU Al+M1 _ cos?(p-8)
Ka

Tovio emimédou oAiodnong p=45°+¢/2= 53.00 55.00°
SUVTEAEOTNG €VEPYNTLKAC Od6nong Ka = 0.522 0.447
QOnon yoaldv ra® Uloc g(y)=gA+y -y - -Ka

Mévipeg dpdoeLg

EQU Al+M1

QOnon (nieon) otnv xopuen (y=yA) gA= 0.00 0.00 kN/m?
QOnon (nieon) otnv Bdon (y=yA+ 0.69m) gB= 7.20 6.17 kN/m?
Q6non (dUvoun) vyoildv Pa= *2(gA+gB)H Pa= 2.48 2.13 kN/m
Tovia ®6nong yoLov o = 8.00 10.00 °

QOnon yoaldv xatd x KaTeUbBuUvVOon Pax= 2.46 2.10 kN/m
QOnon vyoaldv kKot& y KATeUOUVODN Pay= 0.35 0.37 kN/m
Pomfy ®6nong yaldv wg mpo¢ onueio (x=0,y=0) M = -1.13 -0.97 kNm/m

snueio egpappoyng @Onong voalrdv x= 0.000 m, y= 0.460 m

ZUvoAa SUVAHE®V KAl POMOV

AuvApeLlc kKol poméc o010 KATw onupeio B (x=0.000 m, y=0.690 m)

Mévipeg dpdoeLg

EQU Al+M1
SUVOALKNA optlbdvtia @Bnon yaldv Fsx= 2.46 2.10 kN/m
SUVOALKN kataxkbpuen ®6Bnon yaitdv Fsy= 0.35 0.37 kN/m
YUVOALKEA pomf ®Ononc vyoaLdv Ms = 0.57 0.48 kNm/m

LeLlopLKEG duvapeLg (EC8 EN1998-5:2004,

OpLlbébvtiog oeLloplkdg ouviedeothg kh=0.80x0.16x1.00/1.500=0.085
Katakdpupog oeloplkdg ouviedeotng kv=0.50x0.085=0.043

Edagpoc ndve and tov udpopdpo opllovia

tan (w)=kh/ (1-kv)=0.085/(1-0.043)=0.089, »w=5.08°

Method Mononobe-Okabe (EC8-5 MHapd&ptnua E.4)

coszecos(e+5)[1+ sin(@+5)sin

2
cos(9+6)cos(9-8)]

§7.3.2, TNoup&ptnua

(EC8-5 E£.7.1,
(EC8-5

T.7.
EC.7.

(EC8-5 TNuapdptnua E.

yia @Onon voldv roatd& Tn dLdpKe Lo o€ LopoU K cos?(p-w-8)

SUVTEAEOTANC €VEPYNTLKAC ®Onong, Ke* (STR)= 0.521
NpboBetn nieon ed&poug AdOYyw O€LOPoOU
enl tng STR xkatdotaong ¢dptiong £=(Ke*/Ke-1)=(0.521/0.447-1)=0.166

AGvoun €d&eouc Adyw oelouLkoU optiou (MoOvipeg dpdoelg ) Fx=1.166x 2.10= 2.45 kN/m

14.5.2. TpApa toixou amd ¥=0.690 m éwg ¥Y=1.140 m, Hs=0.450 m
Avew Inuefo A x= 0.000 m y= 0.690 m
K&tw Enpelo B x= 0.000 m y= 1.140 m

Idiétnteg edapoug

TUnog ed&pouc : ApyLAog pe A&uupo aa
E1d1xd Bdpoc EnpoU e£d&poug y =21.00 kN/m?3

ELdL1kd P&pog xopeopévou eddpoucg ys=23.00 kN/m?

ELdLtkd B&pog vepoU yw=10.00 kN/m?3

Tovia €onTeplKAC TPLPAC TOoU £d&pOUCQ ©=25.00°

SUuvteAeotNg ouvekTLkOTNTIAG €d&POUC c=0.005 N/mm?

Tovia emiedvelag ed&poug pe oplldvT Lo B= 0.00°

Tovia niow mapeldc tolxou pe xataxkbpupo 6= 0.00°

Tovia tTplBAg petall Tolixou koL e£d&pouc 5=12.50°

E” - . 2
S —00-
c0sw c0s 8 °°S(6+9+‘°’E+ %)

Jg

®optia eni tou eddpoug oIV KOPUPH

o N

Opotdpoppo pdvipo optio g= 13.80 kN/m?
Opotduoppo xiLvntd eoptio g= 0.00 kN/m?
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QOnon ovppwva pe Oswpia Coulomb

EQU Al+M1 K= cos?(¢-6)
Tov o SHL?S5OU oALoen?nc/p:45°+©/2: 55.00 57.50° A 0082600ﬂ9+6)E+ sin(@+3)sin(®- ]2
RUVTEAEOCTAC evepyntLKAC &®Ononc Ka = 0.447 0.367 cos(6+0)cos(6-B)
QOnon yoaldv ra® Uloc g(y)=gA+y -y - -Ka
Mévipeg dpdoeLg

EQU Al+M1

QOnon (nieon) otnv xopuen (y=yA) gA= 6.17 5.06 kN/m?
QOnon (nieon) otnv Bdon (y=yA+ 0.45m) gB= 10.39 8.53 kN/m?
Q6non (dUvaun) vyoldv Pa= *s(gA+gB)H Pa= 3.73 3.06 kN/m
Tovia ®6nong yoLov o = 10.00 12.50 °
QOnon yoaldv xatd x KaTeUbBuUvVOon Pax= 3.67 2.99 kN/m
QOnon vyoaldv kKot& y KATeUOUVODN Pay= 0.65 0.66 kN/m
Pomfl ®6nong yaldv wg¢ mpo¢ onueio (x=0,y=0) M = -3.43 -2.79 kNm/m

snueio egpappoyng @Onong vyoalrdv x= 0.000 m, y= 0.934 m

ZUvoAa SUVAHE®V KAl POMOV

AuvApeLlc Kol poméc o010 KATw onupeio B (x=0.000 m, y=1.140 m)

Mévipeg dpdoeLg

EQU Al+M1
SUVOALKNA optlbdvtia @Bnon yaldv Fsx= 6.13 5.09 kN/m
SUVOALKN kataxkbdpuen ®6non yaitdv Fsy= 1.00 1.03 kN/m
YUVOALKEA pomf ®Ononc vyoaLdv Ms = 2.43 2.04 kNm/m

LeLlopLKEG duvapeLg (EC8 EN1998-5:2004,

OpLlbébvtiog oeLloplkdg ouviedeothg kh=0.80x0.16x1.00/1.500=0.085
Katakdpupog oeloplkdg ouviedeotng kv=0.50x0.085=0.043

Edagpoc ndve and tov udpopdpo opllovia

tan (w)=kh/ (1-kv)=0.085/(1-0.043)=0.089, »w=5.08°

Method Mononobe-Okabe (EC8-5 MHapd&ptnua E.4)
yia @Onon voldv roatd& Tn dLdpKe Lo o€ LopoU K

§7.3.2, TNoup&ptnua

(EC8-5 EE.7.1, T.7.

(EC8-5 EE£.7.

(EC8-5 TNuapdptnua E.

cos?(p-w-8)

SUVTEAEOTNG €VEPYNTLKAC ®Onong, Ke* (STR)= 0.433
NpboBetn nieon ed&poug AdOYyw O€LOPoOU
enl tng STR xkatdotaong ¢dptiong £=(Ke*/Ke-1)=(0.433/0.367-1)=0.180

AGvoun €d&eouc Adyw oelouLkoU optiou (MoOvipeg dpdoelg ) Fx=1.180x 2.99=

14.6. Ymoloyiopdg naOnt kg 0Onong yatdv katd (Rankine)

14.6.1. TpApa toixou amd ¥Y=0.000 m éwg ¥Y=1.140 m, Hs=1.140 m
Avw Inuefo A x= 0.425 m y= 0.000 m
K&tw Inpeilo B x= 0.425 m y= 1.140 m

E” - . 2
S —00-
c0sw c0s 8 °°S(6+9+‘°’E+ %)

3.53 kN/m

Idi.étnteg edagpoug

TUnog ed&poug : ApylLAog pe AQuupo

ELd1xkd B&pog EnpoU eddpouc y =21.00 kN/m?
ELd1xkd P&poc xopeopévou edd&poug ys=23.00 kN/m?3
ELd1xkd B&pog vepoU yw=10.00 kN/m?
Tovia gowteplkAg TPLRAC TOoU €ddpoug ©=25.00°
SUVTeAeO0TANC ouverTLkROTNTOG £€d&PoOUC c=0.005 N/mm?
Tovia emiedvetlac €d&poug pe oplldvTLa B= 0.00°
QOnon oe KATAKOPUQPO e€mLOAVE LA 6= 0.00°

Tovia tTpLBAC petafd tolyxou xalL ed&pouc &= 0.00°

o N
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QOnon ovppwva pe Oswpia Coulomb

EQU Al+M1
Tovio emimédou oAiobnong p=45°-¢/2= 35.00 32.50°
2.040 2.464

JuviteAeotng nobntLkhgc ©Bnong Kp
QOnon vyoaldv ra® Uloc gl(y)=gA+y -y Kp

Mévipeg dpdoeLg

cos?(¢p+0)

p= - sin(@+d)sin(p+) |
cos“6 cos(8-0) [' cos(6-5) cos(G-B)]

K

EQU Al+M1

QOnon (nieon) otnv xopuen (y=yA) gA= 0.00 0.00 kN/m?
QOnon (nieon) otnv Bdon (y=yA+ 1.14m) gqB=-48.84 -58.99 kN/m?
Q6non (dUvaun) voldv Pa= *s(gA+gB)H Pp= 27.84 33.62 kN/m
Tovia ®6nong yoLov a = 0.00 0.00 °
QOnon yoaldv xatd x KaTeUbBuUvVOon Ppx=-27.84 -33.62 kN/m
QOnon vyoaldv kKot& y KATeUOUVODN Ppy= 0.00 0.00 kN/m
Pomfl ®6nong yaldv wg¢ mpo¢ onueio (x=0,y=0) M = 21.16 25.55 kNm/m
snueio egpappoyng @Onong voldv x= 0.425 m, y= 0.760 m
ZUvoAa SUVAHE®V KAl POMOV
AuvApeLc Kol poméc o010 KATw onueio B (x=0.425 m, y=1.140 m)
Mévipeg dpdoeLg

EQU Al+M1
SUVOALKNA optlbdvtia @Bnon yaldv Fsx=-27.84 -33.62 kN/m
SUVOA LKL kataxkbdpuen ®6non yaitdv Fsy= 0.00 0.00 kN/m
YUVOALKEA pomf ®Ononc vyoaLdv Ms =-10.58 -12.78 kNm/m

LeLlopLKEG duvapeLg

tan(w)=kh/ (1-kv)=0.085/(1-0.043)=0.089, »=5.08°
TuvteAeoTg nmabnt LkAG ®@Bnong Kp* (STR)= 2.319
E=(Kp*/Kp)=(2.319/2.464)=0.941

EQU Al+M1
SUVOALKNA optLlbdvtia @Bnon yaldv Fsx= -26.20 -31.64

(EC8 EN1998-5:2004,

§7.3.2, Toap&ptnua E)

14.7. EAeyxol guctdbeLag toixou (EQU)
14.7.1. Auvéapeig (evépyelLag Kol avtioraong) oaorkoUpeveg otov toixo (EQU) N
H
o
doptio vyl - y2 Fx Fy x y X < =
[kN/m] [kN/m] [(m] [m]
Evepyntixy o6non voldv Pa 0.00- 0.69 2.46 0.35 0.000 0.460 . Wi P
Evepynt ik o6non voldv Pa 0.69- 1.14 3.67 0.65 0.000 0.934 Yo l "
DobntLKh OONOoNn yoLdv Pp 0.00- 1.14 -27.84 0.00 0.425 0.760 =TT,
B&poc tolyxou W 0.00 9.75 0.125 0.683 Po > X,
Y
B&pocg enmixwoncg Ws 0.00 2.97 -0.087 0.423 v
14.7.2. EAeyxoG ¢épovoag Lkavétntag eddpoug (EQU) (EC7 EN1997-1-1:2004, §6.5.2)
EAeyxog mepintwoong pe 0.90x((di10 Papog+pdvipa)+0.00x(xivntd KOPUPNG)
doptio (P.v) vyl - y2 Fx Fy X0 yo M
[kN/m] [kN/m] [m] [m] [kNm/m]
Evepynt ik &Onon yoLdv Pax1.10 0.00- 0.69 2.71 0.39 0.425 0.680 1.67
Evepynt ik &Onon yoLdv Pax1.10 0.69- 1.14 4.04 0.72 0.425 0.206 0.53 Xo
B&pog toliyxou W x0.90 0.00 8.77 0.300 0.457 -2.64
B&poc enixwong Wsx0.90 0.00 2.67 0.512 0.717 -1.37
SUvola= 12.55 -1.81
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SUVOAO KATUKOPUQWY dUVAUREWV

SUVoAo pomdv wg TPOC UIPooT& onuelo =

SUVvoAo pomdv wg mpog Héocov Baocewc

Exkevipdéinta ec=1.95/12.55=0.155m,
Bg=0.434 m

T&oeLlg edd&poug g=0.058 N/mm?

Evepyd Ogpéiio L'=0.600-2x0.155= 0.289 m

dépovoa LrkavéTnta £d&pouc RA=L' -quk/yM=0.289x(1000x0.15)/1.40=

12.55 kN/m

-1.81 kNm/m
1.95 kNm/m

ec>0.600/6=0.100m

Pépovoa Lkavdtnta eddpoug Vd=12.55 < Rd=30.96 kN/m,

EAeyxo

S

30.96 kN/m
Lkovonoleltoal

EAeyxog mepintwong pe 1.10x((dio0 Papog+pdvipa)+1.50x(xivntd KOPUPHG)

/U/U/‘/

(EC7 Hoapdptnua D)

(EC7 E£.2.2, E£.6.1)

(EC7 Hap&ptinua D)

doptio (P.v) yl - y2 Fx Fy X0 yo M
[kN/m] [kN/m] [m] [m] [kNm/m]

Evepynt itk &©6non voldv Pax1.10 0.00- 0.69 2.71 0.39 0.425 0.680 1.67

Evepynt itk ©6non voldv Pax1.10 0.69- 1.14 4.04 0.72 0.425 0.206 0.53

B&poc tolixou W x1.10 0.00 10.73 0.300 0.457 -3.22

B&poc enixwong Wsx1.10 0.00 3.27 0.512 0.717 -1.67
SUvoAla= 15.11 -2.69

ZUVOAO KATAKOPUPLV BdUVAUEWDV = 15.11 kN/m

SUVOAO pomdv w¢ HPOC UIPOCT& onuelo = -2.69 kNm/m i Bq

SUVvoAo pomdv wg mpog Héocov Baoewc = 1.84 kNm/m

Exxkevipdtnta ec=1.84/15.11=0.122m, ec>0.600/6=0.100m

T&oeLlg e€dd&poug g=0.057 N/mm? Bg=0.535 m

Evepyd BeuéAio L'=0.600-2x0.122= 0.356 m

®épovoa Lravotnta e€ddpoug RA=L' -quk/yM=0.356x(1000x0.15)/1.40= 38.14 kN/m

Pépovoa Lkavdtnta eddpoug Vd=15.11 < Rd=38.14 kN/m,

EAeyxo

S

Lkovonoleltoal

14.7.3. EAeyxog actoxiag Adye avatponfig¢ (EQU)

(EC7 E£.2.2, E£.6.1)

(EC7 EN1997-1-1:2004, §9.7.4)

3 p"
Yo Fy
L'XO

AVOXT PO ®WC ImPOC TO uIpooTd K&tw onueio (xo0=0,yo=0) (x=0.425,y=1.140 m)
<!
doptio (P.v) vyl - y2 Fx Fy X0 yo Mo+ Mo-
[kN/m] [kN/m] [m] [m] [kNm/m] [kNm/m]
Evepynt itk ©6non voldv Pax1.10 0.00- 0.69 2.71 0.39 0.425 0.680 1.84 0.17
Evepynt itk ©6non voldv Pax1.10 0.69- 1.14 4.04 0.72 0.425 0.206 0.84 0.31
B&poc tolixou W x0.90 0.00 8.77 0.300 0.457 0.00 2.64
B&poc enixwong Wsx0.90 0.00 2.67 0.512 0.717 0.00 1.37
SUvola= 12.55 2.68 4.49
ZUVOAO pomdv avaTPOmng = 2.68 kNm/m
SUvoAo pomdv evuctdbelog = 4.49 kNm/m

EAeyxog o avotponf Med=2.68 < Mrd=4.49 kNm/m,

EAeyxog

Lxavonmote{tal

Exkevipdtnta ec=(0.600/2)-(4.49-2.68)/12.55=0.156m,

ec<=0.600/3=0.200m

(EC7 EN1997-1-1:2004,

14.7.4. EAeyxog aotoxiag¢ Adyw oAicbnong (EQU)
doptio (P.v) vyl - y2 Fx+ Fx- Fy
[kN/m] [kN/m] [kN/m]
Evepyntixy o6non voldv Pax1.10 0.00- 0.69 2.71 0.00 0.39
EvepyntLkh ©6non yaLdv Pax1.10 0.69- 1.14 4.04 0.00 0.72
HDodnt Lk O6non yoaldv Ppx0.90 0.00- 1.14 0.00 25.06 0.00
B&poc tolixou W x0.90 0.00 0.00 8.77
B&poc enixwong Wsx0.90 0.00 0.00 2.67
LUVoAa= 6.75 25.06 12.55
TpoLBH e£d&pouc RdA=Nd-tane/yM = 12.55xtan(25.00°)/1.25= 4.68 kN/m
RUVEKT LKOTNTA Rd=A-cu/yM = 1000x0.434x0.005/1.25= 1.74 kN/m

(duvdueilc aviiotaong Adyw ouvexrTLrOTNTAG €d&PoUC moapalde (movIiol)

SUvoAo duvduewnv oAloBnong

SUvoAo duvduewv aviiotoong (25.06/1.00+4.68) =

EAeyxoc og oAloBnon Hd=6.75 < Rd=29.74 kN/m,

6.75 kN/m
29.74 kN/m
EAeyxog

Lkovonoleltoal

Fs =c.B+W.tan(¢)

§9.7.3, §6.5.3)

(EC7 §6.5.3. 10)
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14.8. EAeyxoL suocté&beLag toixou (STR/GEO Al+M1)

14.8.1. Auvapeitg (evépyelLog Kol OVTIioTaong) OACKOUHEVEG OTOV TOiXO

(STR/GEO Al+M1)

(EC7 EN1997-1-1:2004, §6.5.2)

doptio vl y2 Fx Fy X vy
[kN/m] [kN/m] [m] (m]
Evepyntixy 06non voldv Pa 0.00- 0.69 2.10 0.37 0.000 0.460
EvepyntLkh ©6non yaLdv Pa 0.69- 1.14 2.99 0.66 0.000 0.934
DoabntLxky OOnon yoLdv Pp 0.00- 1.14 -33.62 0.00 0.425 0.760
B&poc tolxou W 0.00 9.75 0.125 0.683
Bé&poc enixwong Ws 0.00 2.97 -0.087 0.423
14.8.2. EAleyxog¢ ¢@époucag Lxavétntag eddpoug (STR/GEO Al+Ml1)
EAeyxog¢ mepimtwong pe 1.00x(idito Papog+pdvipa)+0.00x(kivnTtd KOPUPRQG)
doptio (P.v) yl - y2 Fx Fy X0 yo M
[kN/m] [kN/m] [m] [m] [kNm/m]
Evepynt ik o6non voldv Pax1.35 0.00- 0.69 2.84 0.50 0.425 0.680 1.71
Evepyntixy o6non voldv Paxl1.35 0.69- 1.14 4.04 0.89 0.425 0.206 0.46
B&pog tolxou W x1.00 0.00 9.75 0.300 0.457 -2.93
B&pog enixwonc Wsx1.00 0.00 2.97 0.512 0.717 -1.52
SUvola= 14.11 -2.28
ZUVOAO KATAKOPUPLV BdUVAUEWDV = 14.11 kN/m
SUVOAO pomdv wg HPOC UIPOooT& onuelo = -2.28 kNm/m i Eh

SUVoAO pomdv w¢ mpog péocov Baoewc

Exkevipdtntoa ec=1.95/14.11=0.138m,

T&oelg e€ddpoug g=0.058 N/mm?
Evepyd BenéAio L'=0.600-2x0.138= 0.324 m

dépovoa travotnta €ddpoug RdA=L' -quk/yM=0.324x(1000x0.15)/1.40=

1.95 kNm/m
ec>0.600/6=0.100m
Bg=0.485 m

dépovoa LrkavdéTnta £d&eoug Vd=14.11 < Rd=34.71 kN/m,

EAeyxocg

LKOV

34.71 kN/m

onmoLeltal

EAeyxog¢ mepimtwong pe 1.35x(idi1o0 Papog+pdévipa)+l.50x(kivnTtd KOPUPRQG)

(EC7 Hap&ptinua D)

(EC7 E£.2.2, E£.6.1)

o | [ [ e

(EC7 Hap&ptinua D)

doptio (P.vy) vyl - y2 Fx Fy X0 yo M
[kN/m] [kN/m] [m] [m] [kNm/m]

Evepynt k) ©6non yaLdv Pax1.35 0.00- 0.69 2.84 0.50 0.425 0.680 1.71

Evepynt ik o6non voldv Paxl1.35 0.69- 1.14 4.04 0.89 0.425 0.206 0.46

B&pog tolxou W x1.35 0.00 13.16 0.300 0.457 -3.96

B&pog enixwonc Wsx1.35 0.00 4.01 0.512 0.717 -2.05
SUvoAia= 18.56 -3.84

SUVOAO KATAKOPUQWY dUVAUREWV = 18.56 kN/m

SUVOAO pomdv w¢ HPOC UIPOooT& onuelo = -3.84 kNm/m

SUVoAO pomdv w¢ mpog uéocov Baoewc = 1.73 kNm/m

Exxevipdtnta ec=1.73/18.56=0.093m, ec<=0.600/6=0.100m

T&oe g e€d&pouc gl=0.060 N/mm? g2=0.002 N/mm?

Evepyd OeguéAito L'=0.600-2x0.093= 0.414 m

dépovoa travotnta €ddpoug RA=L' -quk/yM=0.414x(1000x0.15)/1.40= 44.36 kN/m

dépovoca LkavoéTnta £d&pouc Vd=18.56 < Rd=44.36 kN/m, EAeyxocg LkovonolLeltol

14.8.3. EAeyxog¢ aoctoxiag¢ Adyw avatponfj¢c (STR/GEO Al+M1)

(EC7 E£.2.2, E£.6.1)

(EC7 EN1997-1-1:2004, §9.7.4)

3 p"
Yo Fy
I—b Xo

Avatpon w¢ HPOog TO PIpooTd k&tw onueio (xo0=0,yo=0) (x=0.425,y=1.140 m)
<!

doptio (P.v) vyl - y2 Fx Fy X0 yo Mo+ Mo-

[kN/m] [kN/m] [m] [m] [kNm/m] [kNm/m]
EvepyntLkh ©6non yaLdv Pax1.35 0.00- 0.69 2.84 0.50 0.425 0.680 1.93 0.22
Evepyntixy o6non voldv Paxl1.35 0.69- 1.14 4.04 0.89 0.425 0.206 0.84 0.38
B&pog tolxou W x1.00 0.00 9.75 0.300 0.457 0.00 2.93
B&pog enixwoncg Wsx1.00 0.00 2.97 0.512 0.717 0.00 1.52
SUvola= 14.11 2.77 5.05
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ZUVOAO pOImOV AVATPONING
SUvoAo pomdv eguctdBeLog

2.77 kNm/m
5.05 kNm/m
EAeyxog oe avotponf Med=2.77 < Mrd=5.05 kNm/m,

EAeyxog

Lkavomote{tal

Exkevipdinta

ec=(0.600/2)-(5.05-2.77)/14.11=0

.138m,

(EC7 EN1997-1-1:2004,

14.8.4. EAleyxog¢ aoctoxia¢ Adyw oAiocOnong (STR/GEO Al+M1)
doptio (P.v) vyl - y2 Fx+ Fx- Fy
[kN/m] [kN/m] [kN/m]
Evepyntixy &6non voldv Pax1.35 0.00- 0.69 2.84 0.00 0.50
EvepyntLkh ©6non yaLdv Pax1.35 0.69- 1.14 4.04 0.00 0.89
HoabntLky OOnon yoLdv Ppx1.00 0.00- 1.14 0.00 33.62 0.00
B&poc tolxou W x1.00 0.00 0.00 9.75
B&poc enixwong Wsx1.00 0.00 0.00 2.97
SUvola= 6.88 33.62 14.11
TplBH £d&poug RdA=Nd-tane/yM = 14.11xtan(25.00°)/1.10= 5.98 kN/m
RYUVEKT LKOTNTA Rd=A-cu/yM = 1000x0.485x0.005/1.10= 2.21 kN/m

(duvauetlc aviiotaong Adyw ouvekTLkROTNTAG €d&pouUC moapaAe{movIiol)

%Uvodlo duvduswv oAlobnong = 6.88 kN/m
SUvoAo duvduewv aviiotoong (33.62/1.40+5.98) = 29.99 kN/m
EAeyxog o oAloBnon HA=6.88 < Rd=29.99 kN/m, Eleyxog LrkoavomolLelTol

14.9. AvtioelopLlrdg E€AeyXOQ

ec<=0.600/3=0.200m

§9.7.3,

§6.5.3)

Fs =c.B+W.tan(o)

(EC7 §6.5.3. 10)

(EC8 EN1998-5:2004)

EAeyxol eguoctdbeLag toixou (pe oeiopd)
14.9.1. Auvdapeig (evépyelog Kol OavTiotaong) OCKOUHEVEG OTOV TOiXO
doptio vyl - y2 Fx Fy X vy
[kN/m] [kN/m] [(m] (m]
Evepynt ik o6non voldv Pa 0.00- 0.69 2.10 0.37 0.000 0.345 "
Evepynt ik o6non voldv Pa 0.69- 1.14 2.99 0.66 0.000 0.915
HoabntLky OOnon yoLdv Pp 0.00- 1.14 -31.64 0.00 0.425 0.760
B&pog tolxou W 0.00 9.75 0.125 0.683
B&pog enixwonc Ws 0.00 2.97 -0.087 0.423
14.9.2. Ipdocbeteg Sduvdapeig Adyw oelopoy
doptio vyl - y2 Fx Fy X vy
[kN/m] [kN/m] [(m] (m]
Evepyntixy 06non voldv Pa 0.00- 0.69 0.35 0.000 0.345
Evepynt k) &6non yaiLdv Pa 0.69- 1.14 0.54 0.000 0.915
B&poc tolixou W 0.83 +0.42 0.125 0.683
B&pog enixwong Ws 0.25 +0.13-0.087 0.423
14.9.3. EAeyxog ¢épovoag LKavotntag eddpoug (pe oceiopd) (EC7 §6.5.2)
doptio (P.v) yl - y2 Fx Fy X0 yo M
[kN/m] [kN/m] [m] [m] [kNm/m]
Evepynt ik o6non voldv Pax1.00 0.00- 0.69 2.45 0.37 0.425 0.795 1.79
Evepynt LKy @Onon yvoLdv Pax1.00 0.69- 1.14 3.53 0.66 0.425 0.225 0.51
B&pog tolxou W x1.00 0.83 9.33 0.300 0.457 -2.42
B&poc enixwong Wsx1.00 0.25 2.84 0.512 0.717 -1.27
SUvola= 13.20 -1.39
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SUVOAO KATUKOPUQWY dUVAUREWV

SUVoAo pomdv wg TPOC UIPooT& onuelo =

SUVvoAo pomdv wg mpog Héocov Baocewc

Exkevipdinta ec=2.57/13.20=0.195m,

T&oelg edd&poug g=0.084 N/mm?
Evepyd OepéAto L'=0.600-2x0.195= 0.211 m

dépovoa Lrkavétnta £d&pouc RdA=L' -quk/yM=0.211x(1000x0.15)/1.00=

13.20 kN/m
-1.39 kNm/m

= 2.57 kNm/m

Bg=0.316 m

ec>0.600/6=0.100m

Pépovoa Lkavdtnta eddpoug Vd=13.20 < Rd=31.65 kN/m,

EAeyxog

31.65 kN/m

By |

Lkovonoleltoal

14.9.4. EAeyxog ¢@épovcag

LRavétntag eddpoug (pe ceiopd)

/U/U/‘/

(EC7 Hoapdptnua D)

(EC7 E£.2.2, E£.6.1)

(EC7 §6.5.2)

doptio (P.v) yl - y2 Fx Fy X0 yo M
[kN/m] [kN/m] [m] [m] [kNm/m]
Evepynt itk ©6non voldv Pax1.00 0.00- 0.69 2.45 0.37 0.425 0.795 1.79
Evepyntixy &6non voldv Pax1.00 0.69- 1.14 3.53 0.66 0.425 0.225 0.51
B&poc tolixou W x1.00 0.83 10.17 0.300 0.457 -2.68
Bé&poc enmixwoncg Wsx1.00 0.25 3.10 0.512 0.717 -1.41
SUvoAa= 14.30 -1.79
SUVOAO KATAKOPUQWVY dUVAUREWV = 14.30 kN/m
SUVvoAo pomdv wg HPOC UIPooT& onuelo = -1.79 kNm/m i
SUVvoAo pomdv wg mpog Héocov Baoewc = 2.50 kNm/m

Exkevipdéinta ec=2.50/14.30=0.175m,

T&oeLlg edd&poug g=0.076 N/mm?
Evepyd OepéAto L'=0.600-2x0.175= 0.250 m

dépovoa LrkavéTnta £d&poug RdA=L' -quk/yM=0.250x(1000x0.15)/1.00= 37.50 kN/m

Bg=0.376 m

ec>0.600/6=0.100m

(EC7 Hoapdptnua D)

dépovoa Lrkavdétnta £ddpouc Vd=14.30 < Rd=37.50 kN/m, EAegyxoc¢ Lkoavomoleltal (EC7 E£.2.2, EE.06.1)
14.9.5. EAeyxog actoxioag Adyw avatponfig¢ (pe oeioud) (EC7 §9.7.4)
AVOTPON ®WC mpog¢ To unpooTtd k&tw onuelio (xo=0,yo=0) (x=0.425,y=1.140 m)
doptio (P.v) vyl - y2 Fx Fy X0 yo Mo+ Mo-
[kN/m] [kN/m] [m] [m] [kNm/m] [kNm/m]
Evepynt itk ©6non voldv Pax1.00 0.00- 0.69 2.45 0.37 0.425 0.795 1.95 0.16
EvepyntLlky &6non yaLdv Pax1.00 0.69- 1.14 3.53 0.66 0.425 0.225 0.79 0.28
B&pog tolyxou W x1.00 0.83 9.75 0.300 0.457 0.38 2.93
B&pog tolyxou W x1.00 0.00 -0.42 0.300 0.457 0.13 0.00%*
Bé&poc enmixwoncg Wsx1.00 0.25 2.97 0.512 0.717 0.18 1.52
B&poc enixwong Wsx1.00 0.00 -0.13 0.512 0.717 0.07 0.00%*
SUvoAa= 13.20 3.50 4.89
(*olL poméc apvnTLKOV KATAKOPUPLY @opTiwv Adyw o lopoU HpooTifevial OTLG POHEC AVATEONING)
ZUvoAo pomdv avatponng = 3.50 kNm/m
SUvoAo pomdv euctdBelog = 4.89 kNm/m
EAeyxoc og avotpomn) Med=3.50 < Mrd=4.89 kNm/m, EAegyxog (ravomolLel{Tol
Exkevipdinta ec=(0.600/2)-(4.89-3.50)/13.20=0.195m, ec<=0.600/3=0.200m

14.9.6. EAeyxog aotoxiag Adyw oAicébnong

(pe oegLopd)

(EC7 §9.7.3,

doptio (P.v) vyl - y2 Fx+ Fx- Fy

[kN/m] [kN/m] [kN/m]

Evepynt kg o6non voldv Pax1.00 0.00- 0.69 2.45 0.00 0.37
Evepynt ik o6non voldv Pax1.00 0.69- 1.14 3.53 0.00 0.66
Dabnt Lk OOnon yoLdv Ppx1.00 0.00- 1.14 0.00 31.64 0.00
Bé&poc tolixou W x1.00 0.83 0.00 9.33
Bé&pocg enmixwoncg Wsx1.00 0.25 0.00 2.84
SUvoAa= 7.06 31.64 13.20

§6.5.3,

EC8-5 §5.4.1.1)

—>
Fs =c.B+W.tan(op)
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TpLRH e€d&pouc RdA=Nd-tane/yM = 13.20xtan(25.00°)/1.00= 6.16 kN/m
SuvexrtTLlkOéTnTe Rd=A-cu/yM = 1000x0.316x0.005/1.00= 1.58 kN/m
(duvépuelc aviliotaong Adyw oUveKRTLKRKOTNTIAG €3&pOUC mapaAe{movIial)
SUvoAo duvduewnv oAloBnong = 7.06 kN/m

SUvoAo duvduewnv aviiotoaong (31.64/1.00+6.16) = 37.80 kN/m

EAeyxoc og oAloBnon Hd=7.06 < Rd=37.80 kN/m, EAeyxog Lravomolel{Tol

(EC7 §6.5.3. 10)

14.10. EAeyxog emndpkKelag SLa0Tdoe®Vv KOpPpoU TOixOU (EC2 EN1992-1-1:2004)

14.10.1. $6ption 1.35x(pévipa duopevh)+1.00x (pévipa evpevh)+1.50x(kivntd Suopevy)

AuvApeLlg (o010 kKévipo PB&pouc dLATORNG) oOtov kopud 1toU TOlXOU

y h Fx Fy M
[m] [m] [kN/m] [kN/m] [kNm/m]
0.25 0.250 0.38 1.63 0.02
0.50 0.250 1.49 3.38 0.21
0.84 0.250 3.96 5.99 1.06

14.10.2. EAeyxog¢ KoppoU toixou oe KAapyn
TrUpOS epa-X&AuBac: C25/30-B500C, Emix&Auyn omALcouoU: Cnom=50 mm
Katoakbpupog omAhiopdg eAdyxtotoc:0.26 (fctm/fyk)d, 0.0013d, 0.0020Ac, péytotocg:0.04Ac

% Med Ned d Kd x/d ec/es Ks As min As
[m] [kN/m] [kN] [mm] [cm?/m] [cm? /m]
0.25 0.02 -1.63 195 53.54 0.00 0.1/20.0 2.30 0.00 ( 2.50)
0.50 0.21 -3.38 195 29.15 0.01 0.2/20.0 2.31 0.00 ( 2.50)
0.84 1.06 -5.99 195 16.02 0.02 0.3/20.0 2.31 0.04 ( 2.64)

(EC2 §9.6, §6.1)

(§3, §4.4.1.1)
(EC2 §9.6.2)

14.10.3. %b6ption 1.00x(pdévipa duopevh)+1.00x (pévipa eupevh)+0.30x(kivntd)+1.00x (oeLopdg)

AuvAuetlc (o0to kévipo Bapoug dLatoung) otov kopud tou TOlXOU (pe oceLoud)
y h Fx Fy M
[m] [m] [kN/m] [kN/m] [kNm/m]
0.25 0.250 0.46 1.63 0.05
0.50 0.250 1.55 3.38 0.36
0.84 0.250 3.88 5.99 1.12
14.10.4. EAeyxog KoppoU toixou o KApyn (pe oeiopd) (EC2 §9.6, §6.1)

SrUpOd epa—X&AuBag: C25/30-B500C, Emixk&Auyn omAilopoU: Cnom=50 mm
Kataxdpupog omAioudg eAdyxtotog:0.26 (fctm/fyk)d, 0.0013d, 0.0020Ac, péyLotog:0.04Ac

% Med Ned d Kd x/d ec/es Ks As min As
[m] [kN/m] [kN] [mm] [cm?/m] [cm?/m]
0.25 0.05 -1.63 195 48.44 0.01 0.1/20.0 2.30 0.00 ( 2.50)
0.50 0.36 -3.38 195 25.25 0.01 0.2/20.0 2.31 0.00 ( 2.50)
0.84 1.12 -5.99 195 15.72 0.02 0.4/20.0 2.31 0.04 ( 2.64)

14.10.5. OmAiopoi KoppoU toixou

OnAiopoi miow(xdpa) napeidg¢ Toixou @10/29.5 ( 2.66cm?/m)
OnAiopdg diavophe @& 8/40.0 ( 1.26cm?/m)

OnALopdg epnpdg (erevd.) mapeldg toixou  @10/31.0 ( 2.53cm?/m)
OnAiopdg diavophe & 8/40.0 ( 1.26cm?/m)

(§3, §4.4.1.1)
(EC2 §9.6.2)
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14.10.6. AyrUpwon omALopoU KoppoU Ttoixou (EC2 §8.4)
Baolkd pRxog aykUpwong (EC2 EE.8.3)
lb,rqd:(@/4)(osd/fbd):(10/4)x(7/1.61):10mm
0sd=435.00x4/266=7MPa fbd=2.25x0.70xfctd=1.61 MPa (EC2 §8.4.2)
AnoLToUpevo HAKOC aykUpwong lbd=0.70x10=7mm, Cnom=50mm>3x10=30mm=(3¢) (EC2 §8.4.4, T.8.2)
EA&xLoto pAxKog aykUpwong lb,min=max(0.301lbrqgd, 19, 100mm)=100mm
Anopoaitnto &ykitoTpo 100mm oTto k&tTw &Kpo Twv P&RJWV OHALOUOU

14.10.7. EAeyxog KoppoU oe diLdtpnon (EC2 EN1992-1-1:2004, §6.2.2)
SrUpOS epa-X&AuBag: C25/30-B500C, Emix&Auyn omAilopoy: Cnom=50 mm (§3, §4.4.1.1)
H xatavopun tou ¢@optlou dBnong elval ypapplxn, dpa n petafoAn tng dLATunt LKACQ
dUvaunc eivoal napaBoArtkfy. H petafoAl tng dLATOUAC TOU KOPUOU €l{val YVPOUUHPLKA.

Apa 1 ducuevécotepn 6Eon via £Aeyxo di&Tunoncg e€ival oto KATw BEPOC TOU KOPUOU.
Ved=2.54 kN/m, Ved (+oeioptxkdg)=2.54 kN/m, Ned=-4.50 kN/m
Avtoxn tépvouoca xwpic omAiopd did&tunong Vrdc (EC2 §6.2.2)
Vrde=[Crdc -k - (100pl -fck) %¥+k1 -ocp] ‘bw-d (EC2 E£.6.2.a)
Vrdc>= (vmin+kl -ocp) ‘bw-d (EC2 E£.6.2.Db)
Crdc=0.18/yc=0.18/1.50=0.120, fck=25MPa ,bw=1000mm, d=195mm
k=1+4/(200/d)<=2, k=2.00, k1=0.15
pl=Asl/ (bw-d)=266/(1000x195)=0.0014
ocp=Ned/Ac=1000x4.50/250000=0.02N/mm?
vmin=0.0350 k" . yfck = 0.49N/mm?, (EC2 E£.6.3N)
Vrd,c(min)=0.001x(0.49+0.15x0.02)x1000x195=96.14kN/m
Vrde=0.001x[0.120x2.00x(0.14x25)%%4+0.15%0.02]1x1000x195=71.64, Vrdc=96.14kN/m
Ved=2.54 kN/m <= Vrdc=96.14 kN/m, di&tunon OK
Vrdmax=oacw ‘bw 'z ‘vl -fcd/ (cot8+tan®), Ved/max (Vrdmax)=0.01, 6=45.0° cot6=1.00 tan6=1.00
oacw=1.00 z=0.9d, fck=25.0<=60Mpa v1=0.6[1-fck/250]=0.6[1-25/250]=0.540, fcd=14.17Mpa
Vrdmax=0.001x1.00x1000x0.9x195x0.540x14.17/2.00=671.4 kN
Ved=4.0 kN < 671.4 kN =Vrdmax, o €Aeyxog enmaAnbelvetal

14.11. EAeyxog¢ endpketLoag dLactdoewv nedidovu KalL omAiopol (EC2 EN1992-1-1:2004)

14.11.1. EAeyxog tpApatog pmpootd x=0.425 m to x=0.250 m
SUVOAO KATAKOPUQWVY dUVAUREWV = 18.56 kN/m ill III III Ilq3
SUVOAO pomdv w¢ mpog pécov PBloeswg = 1.73 kNm/m b£>M
gl= 0.060 N/mm?, g2= 0.043 N/mm?, w= 0.175 m
nicon and (dto B&poc g3= 0.010 N/mm? W
M= 0.68 kNm/m, V= 7.24 kN/m q1wq2
d=250mm >175mm=nA&Toug, €éAcgyxog o di&tunon dL&tpnon mapaAeimeTal
Med= 0.68k Nm/m, Ved= 0.00 kN/m

14.11.2. EAeyxo¢ Tpfpatog¢ pnpootd x=0.425 m to x=0.250 m (pe oeiopd)

SUVOAO KATAKOPUE®V JdUVAUEWV = 13.20 kN/m

SUVOAO pomdv w¢ mpog pécov PBdoswg = 2.50 kNm/m

gl= 0.080 N/mm?, g2= 0.038 N/mm?, w= 0.175 m

nieon and (dto B&poc g3= 0.008 N/mm?

M= 0.95 kNm/m, V= 8.85 kN/m

d=250mm >175mm=nA&Toug, €éAgyxog o di&tunon dL&tpnon moapaAsimeTal
Med= 0.95k Nm/m, Ved= 0.00 kN/m

14.11.3. EAeyxog nedidou évaviL rapyng (EC2 EN1992-1-1:2004, §6.1)
SrUpOS epa-X&AuBag: C25/30-B500C, Emix&Auyn omAilopoy: Cnom=50 mm (83, §4.4.1.1)
Med= 0.95kNm/m, d=244mm, Kd=25.03 x/d=0.01 ec2/es1=-0.2/20.0 ks=2.31, As= 0.09cm?/m
EA&YX LOTOC omAlopdg As>=0.26bd -fctm/fyk (As= 3.30cm?/m) (EC2 §9.3.1)

EX&XxLOTOC omAlopdc @12/34.0 ( 3.32cm?/m)
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14.11.4. OmAiocpoi medidou toixou

OnmAiLopdg medidovu KAT® @12/34.0 ( 3.32cm?/m)
Asvutepelwv eykdpoLog¢ omAiopdc F12/40.0 ( 2.82cm?/m)

14.11.5. EAeyxog¢ medidlou oe diatpnon-3dLdtpnon

SrUpOdepa—X&AuBag: C25/30-B500C, Emix&Auyn omALopoy:

(EC2 EN1992-1-1:2004,

Cnom=50 mm (§3, §4.4.1.1)

Kplolun emiedvela xGvou di&tpenone uvnd veovia B=45°, sival ex16¢ enmiedvelag nedilou.

Ikovomoleltal o éAeyxocg oplaxng katdotoaong aoctoxlog,

évavtl dL&tpnong.

14.12. Dpopétpnon UALKOV

§6.2.2)

SrUpddepa oavd pétpo pRKOUC Tolxou 0.390 m3/m

OnAtopdc avé pétpo UAKOUG Tolyou 12.484 kg/m

SUVOALK& okupddepa tolyxou 12.370x 0.390= 4.824 m?3

SUVOoALkOG omAlopdbg toliyxou 12.370x 12.484= 154.430 kg
BETONexpress
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1. TOIXOZX T1.A, Toixog avriaTripiéng WTTAICUEVOU OKUPOOELIATOS

1.1. Ztoixeia Toixou-lNapdueTpor-Kavoviauoi

1.2. Emuépous ouvreAeaTéS yia SpAaeiS Kal eOaQIKES 1010TNTES

1.3. 16161n1eC £6G9OoUS BeueAiwaons

1.4. S€10uIKOi CUVTEAEOTES

1.5. YmoAoyiouog evepyntikng wbnong yaiwv kard (Coulomb)
1.5.1. Tunua roixou amé Y=0.000 m éwg Y=0.450 m, Hs=0.450 m
1.5.2. Tunua roixou amé Y=0.450 m éwg¢ Y=0.900 m, Hs=0.450 m

1.6. YrmoAoyioudg mabnrikng wbnong yaiwv kard (Rankine)
1.6.1. Tunua roixou armré Y=0.200 m éw¢ Y=0.900 m, Hs=0.700 m

1.7. EAeyxor euatabeiag roixou (EQU)
1.7.1. Auvdueig (evépyeiag Kai avrioTaons) aokoUueves atov 1oixo (EQU)
1.7.2. EAeyxog¢ @épouaag ikavotntag eddpous (EQU)
1.7.3. EAeyxoc aoroxias Adyw avarporris (EQU)
1.7.4. EAeyxoc aoroxiag Adyw oAiocbnong (EQU)

1.8. EAsyxoi euatdBeiag roixou (STR/GEO A1+M1)
1.8.1. Auvdueig (evépyelag Kar avrioTaong) ackouueves atov 1oixo (STR/GEO A1+M1)
1.8.2. EAeyxog pépouaag ikavotnrag edapous (STR/GEO A1+M1)
1.8.3. EAeyxog aoroxiag Adyw avarporric (STR/GEO A1+M1)
1.8.4. EAeyxog aoroxiag Adyw oAiobnons (STR/GEO A1+M1)

1.9. Avrioeiouikog éAeyxog ", EAsyxor euaTdBeiag Toixou
1.9.1. Auvdueig (evépyelag Kal avrioTaons) aoKOUUEVES OTOV TOiXO
1.9.2. Mp60o6Betec duvauels Adyw ogiauou
1.9.3. EAcyxo¢ @épouaag ikavotntag e6A@ous (Le ogiaud)
1.9.4. EAcyxog pépouaag ikavotnrag edApous (ue aEITUO)
1.9.5. EAeyxog aoroxiag Abyw avatpotnig (ue ogiouo)
1.9.6. EAcyxog aoroxiag Adyw oAioBnong (ue oeioud)

1.10. EAeyxog emdpkeiag S1a0TaoEwV KOPLOU TOiXoU
1.10.1. @oprion 1.35x (uéviua duouevry)+1.00x (uéviua gupevn)+1.50x (kivntd duouevn)
1.10.2. EAsyx0¢ KopuoU Toixou o€ KGuywn
1.10.3. @oprion 1.00x(uéviua duouevr)+1.00x (uéviua gupevi)+0.30x (kivnTd) +1.00x (0€10U0G)
1.10.4. EAsyx0g KopuoU Toixou o€ KGuwn (ue ogioud)
1.10.5. OmmAiouoi Kopuou roixou
1.10.6. AykUpwaon ommAiguoU KopuouU Toixou
1.10.7. EAsyxo¢ KopuouU o€ didrunon

1.11. EAeyxog emdpkeiag diaotdoewyv mediAou Kai ommAiouoi
1.11.1. EAeyxog tunuarog umpootd x=0.600 m to x=0.250 m
1.11.2. EAeyxog turjuarog umpoatd x=0.600 m to x=0.250 m (ue o€iouo)
1.11.3. EAsyxog medidou évavri KGuwng
1.11.4. OmAiouoi ediAou Toixou
1.11.5. EAsyxog medilou o€ didrunon-oidrpnon

1.12. MNpopérpnon vAikwv

2. TOIXOZX T1.B, Toixog avriotipiéng wmAICuéVOU OKUPOOEUATOS

2.1. Zroixeia roixou-lapduetpor-Kavoviouoi

2.2. Emuépoug ouvreAeoTES yIa OPAOEIS KAl EOAPIKES 1010TNTES

2.3. 15161n1C £6GPOUC BeeAiwaons

2.4. >e10uIKOI OUVTEAEDOTEG

2.5. YmoAoyiouog evepyntikng wbnong yaiwv kard (Coulomb)
2.5.1. Tunua roixou amré Y=0.000 m éwg Y=0.430 m, Hs=0.430 m
2.5.2. Tunua roixou a6 Y=0.430 m éwg Y=1.180 m, Hs=0.750 m
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2.6. YrmoAoyioudg mabnrikng wonong yaiwv kard (Rankine)
2.6.1. Tunua roixou amd Y=0.430 m éw¢ Y=1.180 m, Hs=0.750 m
2.7. EXeyxor euotaBeiag roixou (EQU)
2.7.1. Auvdueig (evépyeiag Kar aviiotaons) aockoUueves atov 1oixo (EQU)
2.7.2. EAeyxog pépouaag ikavorntag edagoug (EQU)
2.7.3. EAeyxo¢ aoroxiag Adyw avarporiic (EQU)
2.7.4. EAeyxoc aoroxias Adyw oAiobnons (EQU)
2.8. EAeyxor euotdbeiag roixou (STR/GEO A1+M1)
2.8.1. Auvdueig (evépyelag Kai avriotaong) aokoUueves atov 1oixo (STR/GEO A1+M1)
2.8.2. EAeyxog pépouoag ikavotnrag edapous (STR/GEO A1+M1)
2.8.3. EAeyxog aoroyiag Adyw avarporic (STR/GEO A1+M1)
2.8.4. EAeyxog aoroyiag Adyw oAicbnong (STR/GEO A1+M1)
2.9. Avrioeiopikog éAeyxog ", EAsyxol euoTdBeiag Toixou
2.9.1. Auvdueig (evépyelag Kal avrioTaons) aoKOUUEVES OTOV TOiXO
2.9.2. MMp60o6eteg duvauels Abyw oegiauou
2.9.3. EAsyxo¢ pépouaag ikavotntag e6A@ous (e oglaud)
2.9.4. EAsyxo¢ @épouaag ikavotntag e6AQous (e oeIaud)
2.9.5. EAsyxocg aaroyiag Abyw avartpotig (ue ogiouo)
2.9.6. EAeyxocg aoroxiag Adyw oAicOnong (ue aeiouo)
2.10. EAeyxog emGpkeiag 1a0TA0EwWV KOPUOU ToiXou
2.10.1. @oprion 1.35x(uéviua duouevn)+1.00x (uéviua gupevn)+1.50x (kivntd duouevn)
2.10.2. EAeyxo¢ KopuoU Toixou o€ Kauwn
2.10.3. @6prion 1.00x (uéviua duouevr)+1.00x (uévipa gupevi)+0.30x (kivntd) +1.00x (0€10u0G)
2.10.4. EAeyx0¢ KopoU Toixou o€ KQuwn (ue o€Ioud)
2.10.5. OmAiouoi Kopuou roixou
2.10.6. AykUpwan ommAigoU KopuoU Toixou
2.10.7. EAsyxog¢ kopuou o€ didrunon
2.11. EAeyxog emdpkeiag dlactaoewy medidou Kai ommAiouoi
2.11.1. EAeyxog tunuarog umpootd x=0.700 m to x=0.250 m
2.11.2. EAeyxog tunuarog umpoatd x=0.700 m to x=0.250 m (ue o€iouo)
2.11.3. EAsyxog mediAou évavri kauyng
2.11.4. OmAiouoi rediAou Toixou
2.11.5. EAsyxog medidou o€ didrunon-didrpnon
2.12. lMpopétpnon vAikwv
3. TOIXOZX T2, Toixog avriatipiéng wiTAICUEVOU OKUPOOELATOS
3.1. Zroi1xeia Toixou-lNapduerpor-Kavoviaioi
3.2. Emuépoug ouvreAeaTES yia SpdoeiS Kal ESAPIKES 1010TNTES
3.3. 16161nTEC £0GPOUCS BeAiwang
3.4. SeiouIkoi ouvreAeaTEG
3.5. YmoAoyiouog evepyntikng wbnong yaiwv kard (Rankine)
3.5.1. Tunua roixou amé Y=0.000 m éwg Y=0.400 m, Hs=0.400 m
3.5.2. Tunua roixou amré Y=0.400 m éwg Y=2.400 m, Hs=2.000 m
3.6. YrroAoyioudg mabnrikng wbnong yaiwv kard (Rankine)
3.6.1. Tunua roixou amé Y=1.400 m éwg Y=2.400 m, Hs=1.000 m
3.7. EAeyxor euotdBeiag toixou (EQU)
3.7.1. Auvvdpeig (evépyeiag Kal avrioTaong) aogkouuevesg atov Toixo (EQU)
3.7.2. EAeyxog pépouoag ikavotnrag edapous (EQU)
3.7.3. EAeyxo¢ aoroxiag Abyw avarporiic (EQU)
3.7.4. EAeyxo¢ aoroxiag Abyw oAiobnong (EQU)
3.8. EAsyxor euotdbeiag toixou (STR/GEO A1+M1)
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3.8.1. Auvdueig (evépyeiag kal avrioTaong) ackouueves atov 1oixo (STR/GEO A1+M1)
3.8.2. EAsyxog pépouoag ikavotntag edapous (STR/GEO A1+M1)
3.8.3. EAeyxog aoroyiag Adbyw avarporic (STR/GEO A1+M1)
3.8.4. EAeyxog aoroyiag Adyw oAicbnongs (STR/GEO A1+M1)
3.9. Avrioeiopikog éAeyxog ", EAsyxol euoTdBeiag Toixou
3.9.1. Auvdueis (evépyeiag Kal avrioTaons) aoKOUUEVES OTOV TOiX0
3.9.2. [pbéo6eteg duvauels Adyw oegiauou
3.9.3. EAsyxo¢ pépouoag ikavotntag e0G@oug (ue oeiouo)
3.9.4. EAcyxo¢ pépouoag ikavatnTag £64ous (ue oeIouod)
3.9.5. EAsyxog aoroxiag Abyw avatpotig (ue ogiouo)
3.9.6. EAsyxog aoroyiag Abyw oAicOnong (ue agiguo)
3.10. EAeyxog emdpkeiag 1a0TA0EWV KOPUOU ToiXou
3.10.1. @bprion 1.35x(uéviua ducuevr)+1.00x (udviua eupevr)+1.50x (kivnTd duouevn)
3.10.2. EAsyx0¢ KOoploU Toix0U O€ KGuywn
3.10.3. ®oprion 1.00x(uéviua ducuevn)+1.00x (uéviua gupevn)+0.30x (kivnTd)+1.00x (0€ITP6S)
3.10.4. EAsyxog KopuoU Toixou o€ Kauyn (ue ogioud)
3.10.5. OmAiouoi Kopuou toixou
3.10.6. AykUpwan ommAiguoU KopuoU Toixou
3.10.7. EAsyxo¢ kopuou o€ didrunon
3.11. EAeyxog emdpkeiag diacraoewy medilou Kar omAiouoi
3.11.1. EAeyxog tunuarog miow x=-1.050 m to x=0.000 m
3.11.2. EAeyxog tunuarog miow x=-1.050 m to x=0.000 m
3.11.3. EAeyxog turuarog miow x=-1.050 m to x=0.000 m (ue c€iouod)
3.11.4. EAeyxog medidou évavri kGuywng
3.11.5. OmAiguoi ediAou roixou
3.11.6. EAsyxog medidou o€ didrunon-didrpnon
3.12. lMpopétpnon vAikwv
4. TOIXOZ T3, Toixog aviiothpiéng wmAICUEVOU OKUPOOEUATOS
4.1. Zroixeia Toixou-lNapdauerpor-Kavoviaioi
4.2. Emuépous oUuvreAEOTEC yia OpAo IS Kal 0AQIKES 1010TNTES
4.3. 16161nTEC £0GPOUCS BelieAiwang
4.4. Z€IOlIKOI CUVTEAEOTES
4.5. YrmoAoyioudg evepyntikng wbnong yaiwv kard (Coulomb)
4.5.1. Tunua roixou amé Y=0.000 m éwg Y=0.600 m, Hs=0.600 m
4.5.2. Tunua roixou amé Y=0.600 m éwg Y=2.400 m, Hs=1.800 m
4.6. YrroAoyioudg mabntikng wbnong yaiwv kard (Rankine)
4.6.1. Tunua toixou amé Y=1.000 m éwg Y=2.400 m, Hs=1.400 m
4.7. EAeyxor euatddeiag toixou (EQU)
4.7.1. Auvaueig (evépyeiag Kai avrioTaong) aockoUuevesg atov 1oixo (EQU)
4.7.2. EAsyxog¢ pépouaag ikavorntag edagpous (EQU)
4.7.3. EAsyxog aoroxiag Adyw avarporrri (EQU)
4.7.4. EAsyxog aoroxiag Adyw oAiobnong (EQU)
4.8. EAeyxoi euatdbeiag roixou (STR/GEO A1+M1)
4.8.1. Auvdpeig (evépyeiag kal avrioTaong) ackouueves atov 1oixo (STR/GEO A1+M1)
4.8.2. EAcyxog pépouoag ikavotntag edapous (STR/GEO A1+M1)
4.8.3. EAsyxog aoroxiag Adyw avarpormic (STR/GEO A1+M1)
4.8.4. EAsyxog acroxia¢ Adyw oAicbnong (STR/GEO A1+M1)
4.9. Avrioeiouikog éAeyxog ", EAeyxor euardBeiag roixou
4.9.1. Auvaueig (evépyeiag Kal avrioTaons) aOKOUUEVES OTOV TOiX0
4.9.2. [Mp6oBetec duvauers Adbyw oeiouou
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4.9.3. EAcyxo¢ pépouoag ikavotnTag e6Gous (ue oEIouod)
4.9.4. EAcyxo¢ pépouoag IkavoTnTag £6Gpous (ue oeIouo)
4.9.5. EAsyxog aoroxiag Adyw avarporrig (ue ogioud)
4.9.6. EAcyxog aoroxiac Adyw oAicBnong (ue oeioud)
4.10. EAeyxo¢ emmdpkeiag S1a0T@oEwV KOPLOU Toixou
4.10.1. ®oprion 1.35x(uéviua duouevr))+1.00x(ubviua eupevi)+1.50x (kivnrd duouevr)
4.10.2. EAcyxo¢ KopoU Toixou o€ Kauywn
4.10.3. ®oprion 1.00x(uéviua ducuevn)+1.00x (uéviua gupevn)+0.30x (kivnTd)+1.00x (0€ITPO6S)
4.10.4. EAsyxog KopuoU Toixou o€ Kauyn (ue ogioud)
4.10.5. OmAiouoi Kopuou roixou
4.10.6. AykUpwaon ommAiguoU KoppoU Toixou
4.10.7. EAsyxo¢ kopuoU o€ didrunon
4.11. EAeyxog emmdpkeiag diaotdoswyv mediAou Kai ormAiouoi
4.11.1. EAeyxog tunuarog umpootd x=0.975 m to x=0.450 m
4.11.2. EAeyxog tunuarog miow x=-0.525 m to x=0.000 m
4.11.3. EAsyxog tunuarog miow x=-0.525 m to x=0.000 m
4.11.4. EAsyxog tunuarog umpootd x=0.975 m to x=0.450 m (ue oeiouod)
4.11.5. EAsyxog tunuarog miow x=-0.525 m to x=0.000 m (ue o€ioud)
4.11.6. EAsyxog medilou évavri KGuywng
4.11.7. OmAiopoi mediAou ToixoU
4.11.8. EAsyxog medilou o€ didrunon-oiarpnon
4.12. lNpouérpnon VAIKwv
5. TOIXOZ T4, Toixog avriotipiéng wimAIoUEVOU OKUPOOELATOS
5.1. Zroixeia roixou-lNapduetpor-Kavoviauoi
5.2. Emuépous ouvreAsaTéS yia OpAaeis Kal e0aQIKES 1010TNTES
5.3. 16161n16C £6GPOUC BeucAiwans
5.4. Seiouikoi ouvreAeoTéG
5.5. YrmoAoyioudg evepyntikng wbnong yaiwv kard (Coulomb)
5.5.1. Tunua roixou amé Y=0.000 m éwg Y=0.500 m, Hs=0.500 m
5.5.2. Tunua roixou amd Y=0.500 m éw¢ Y=1.900 m, Hs=1.400 m
5.6. YrmoAoyioudg mabnrikng wbnong yaiwv kard (Rankine)
5.6.1. Tunua roixou amd Y=0.650 m éw¢ Y=1.900 m, Hs=1.250 m
5.7. EAeyxor euotaBeiag roixou (EQU)
5.7.1. Auvdueig (evépyeiag Kair aviiotaons) aokoUueves atov roixo (EQU)
5.7.2. EAeyxog pépouaag ikavorntag edagoug (EQU)
5.7.3. EAeyxoc aaroyias Adyw avarporris (EQU)
5.7.4. EAeyxoc aoroxias Adyw oAiobnons (EQU)
5.8. EAsyxor euotdbeiag roixou (STR/GEO A1+M1)
5.8.1. Auvdueis (evépyeiag Kal avriotaong) ackouueves arov 1oixo (STR/GEO A1+M1)
5.8.2. EAeyxog pépouaag ikavotnrag edagpous (STR/GEO A1+M1)
5.8.3. EAsyxog aoroyiag Adbyw avarporic (STR/GEO A1+M1)
5.8.4. EAsyxog aoroyiag Adyw oAicbnong (STR/GEO A1+M1)
5.9. Avrioeiouikog éAeyxog ", EAeyxor euardBeiag Toixou
5.9.1. Auvdueig (evépyelag Kal avrioTaons) aoKOUUEVES OTOV TOiXO
5.9.2. lMp606BeTeg duvdaueis Abyw aeiguou
5.9.3. EAsyxo¢ pépouaag ikavotntag e6A@ous (e ogIaud)
5.9.4. EAsyxog pépouaag ikavotnrag edAQous (e TEITUO)
5.9.5. EAsyxocg aoroxiag Abyw avartpotmig (ue ogiouo)
5.9.6. EAsyxocg aoroxiag Abyw oAicOnong (ue aeiouo)
5.10. EAeyxog emGpkeiag 1a0TA0EWV KOPUOU ToiXou
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5.10.1. @dprion 1.35x(udviua duouevn)+1.00x (udviua gupevn)+1.50x (kivntd duouevn)
5.10.2. EAsyxo¢ KopuoU Toixou o€ Kauyn
5.10.3. @oprion 1.00x (uéviua ducuevr)+1.00x (uévipa eupevi)+0.30x (kivntd)+1.00x (og10u6G)
5.10.4. EAsyxo¢ KopuoU 1oixou o€ Kauwn (ue ogiouo)
5.10.5. OmAiouoi Kopuou roixou
5.10.6. AykUpwan ommAiouoU Kopuou Toixou
5.10.7. EAeyxo¢ Kopuou o€ didrunon
5.11. EAeyxog emdpkeiag dlactaoewy medidou Kai ommAiouoi
5.11.1. EAeyxog tunuarog umpoatd x=0.730 m to x=0.260 m
5.11.2. EAsyxog tunuarog miow x=-0.470 m to x=0.000 m
5.11.3. EAsyxog tunuarog miow x=-0.470 m to x=0.000 m
5.11.4. EAeyxog tunjuarog umpootd x=0.730 m to x=0.260 m (ue o€ioud)
5.11.5. EAeyxog runjuarog miow x=-0.470 m to x=0.000 m (ue oeioud)
5.11.6. EAeyxog mrebiAou évavri kGuwng
5.11.7. OmAiguoi ediAou Toixou
5.11.8. EAsyxog mediAou o€ didrunon-oidrpnon
5.12. MNpouétpnon vAIkwv
6. TOIXOZX T5, Toixog avriotipiéng wmAiouévou OKUPOOELATOS
6.1. Sto1x¢eia Toixou-lNapdueTpor-Kavoviauoi
6.2. Emuépous OUVTIEAETTES yia OPAaEIS Kal €6QQIKES 1010TNTES
6.3. 16161NTES £6GPOUS BeEliwans
6.4. Se1ouIKOI OUVTEAEOTES
6.5. YrmoAoyioudg evepyntikng wbnong yaiwv kard (Coulomb)
6.5.1. Tunua roixou amd Y=0.000 m éwgs Y=0.630 m, Hs=0.630 m
6.5.2. Tunua roixou amé Y=0.630 m éwg Y=0.930 m, Hs=0.300 m
6.6. YrmoAoyiouog mabnrikng wbnaong yaiwv kard (Rankine)
6.6.1. Tunua roixou amé Y=0.230 m éwg Y=0.930 m, Hs=0.700 m
6.7. EAeyxor euatdBeiag roixou (EQU)
6.7.1. Auvdueig (evépyelag Kai avrioTaons) aockoUueves atov Toixo (EQU)
6.7.2. EAsyxo¢ @épouaag ikavorntag edagous (EQU)
6.7.3. EAsyxo¢ aoroxiag Adyw avarporm¢ (EQU)
6.7.4. EAsyxoc aoroxias Adyw oAiobnons (EQU)
6.8. EAsyxor euotdbeiag Toixou (STR/GEO A1+M1)
6.8.1. Auvdueis (evépyeiag Kar avrioTaong) ackouueves arov 1oixo (STR/GEO A1+M1)
6.8.2. EAcyxog pépouaag ikavotnrag edagpous (STR/GEO A1+M1)
6.8.3. EAeyxo¢ aoroxiag Adyw avarporic (STR/GEO A1+M1)
6.8.4. EAcyxo¢ aoroxiag Abyw oAiobnong (STR/GEO A1+M1)
6.9. Avrioeiouikocg éAeyxog ", EAsyxol euoTdbeiag Toixou
6.9.1. Auvdueig (evépyeiag Kal avrioTaons) aoOKOUUEVES OTOV TOiX0
6.9.2. [Mp606sTeg duvduelg Abyw aeiguou
6.9.3. EAcyxoc pépouaag ikavotnrag e6Apoug (ue TeITUO)
6.9.4. EAcyxoc pépouaag ikavotnrag e6AYous (UE TEITLO)
6.9.5. EAeyxo¢ aoroxiag Abyw avarpomng (ue oeioud)
6.9.6. EAcyxo¢ aoroxiac Abyw oAiobnong (ue o€iouo)
6.10. EAcyxog emdpkelag O1a0TATEWV KOPUOU ToixXou
6.10.1. @oprion 1.35x(udviua duouevn)+1.00x (udviua gupevn)+1.50x (kivntd duouevn)
6.10.2. EAsyx0o¢ KopuoU Toixou o€ Kauwn
6.10.3. @Sprion 1.00x(uéviua ducuevr)+1.00x (uéviua eupevr})+0.30x (kivnTd)+1.00x (0€10u6S)
6.10.4. EAsyx0¢ KopuoU Toixou o€ Kauwn (ue ogiouo)
6.10.5. OmmAiouoi Kopuou roixou
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6.10.6. AykUpwaon ommAigIoU KopuoU Toixou
6.10.7. EAsyxo¢ KopuoU o€ didrunon
6.11. EAeyxog emdpkeiag diacraoswy medidou Kar omAiouoi
6.11.1. EAsyxog tunjuarog umpootd x=0.390 m to x=0.180 m
6.11.2. EAsyxog tunjuarog umpootd x=0.390 m to x=0.180 m (ue oeioud)
6.11.3. EAsyxog medidou évavr Kauywng
6.11.4. OmmAiguoi ediAou Toixou
6.11.5. EAcyxog mredidou o€ didrunon-didrpnon
6.12. MNpouétpnon VAIKWv
7. TOIXOZX T6, Toixog avriatipiéng wiTAICUEVOU OKUPOOELATOS
7.1. Zroixeia Toixou-lapduerpor-Kavoviouoi
7.2. Emuépoug ouvreAeaTéG yia Spdoeic Kai e6aPIKES 1010TNTES
7.3. 16101nTEC £6GPOUCS BeeAiwang
7.4. ZeI0UIKOI OUVTEAEOTES
7.5. YroAoyioudg evepynrikng wénong yaiwv kard (Coulomb)
7.5.1. Tunua roixou amé Y=0.000 m éwg Y=0.400 m, Hs=0.400 m
7.5.2. Tunua roixou amd Y=0.400 m éw¢ Y=2.400 m, Hs=2.000 m
7.6. YrmoAoyioudg mabnrikng wbnaong yaiwv kard (Rankine)
7.6.1. Tunua roixou amé Y=1.500 m éwg¢ Y=2.400 m, Hs=0.900 m
7.7. EAeyxor euardBeiag roixou (EQU)
7.7.1. Auvdueig (evépyeiag kai aviioTaons) aokouueves arov 1oixo (EQU)
7.7.2. EAsyxo¢ pépouaag ikavotntag eddgous (EQU)
7.7.3. EAeyxog aoroxiac Adyw avarporric (EQU)
7.7.4. EAsyxog aotoxiac Abyw oAicBnong (EQU)
7.8. EAsyxor euardbeiag roixou (STR/GEO A1+M1)
7.8.1. Auvaueig (evépyeiag kai avriotaong) aokoUuueves ortov 1oixo (STR/GEO A1+M1)
7.8.2. EAeyxo¢ pépouaag ikavorntag edagous (STR/GEO A1+M1)
7.8.3. EAeyxoc aoroxiag Adyw avarporric (STR/GEO A1+M1)
7.8.4. EAcyxoc aoroxiag Adyw oAiobnong (STR/GEO A1+M1)
7.9. Avrioeiouikog éAsyxog ", EAeyxor euardBeiag Toixou
7.9.1. Auvadpeig (evépyeiag Kal aurioTaong) aoKOUUEVES OTOV TOIXO
7.9.2. MNpd6obeteg duvaueic Abyw ogiouou
7.9.3. EAsyxo¢ pépouaag ikavotntag e0apous (ue aogioud)
7.9.4. EAeyxo¢ pépouaag ikavotntag e04pous (ue ogioud)
7.9.5. EAeyxo¢ aoroxiac Adyw avarpors (ue ogioud)
7.9.6. EAcyxog aoroxiag Abyw oAiobnong (ue ogioud)
7.10. EAeyxo¢ etrdpkelag d1a0TA0EWY KoplUoU Toixou
7.10.1. ®oprion 1.35x(uéviua ducuevi)+1.00x(uoviua eupevr)+1.50x (kivnrd duouevn)
7.10.2. EAeyx0g KoppoU ToixoU 08 KauWn
7.10.3. ®oprion 1.00x(uéviua ducuevn)+1.00x (uoviua eupevr})+0.30x (kivntd)+1.00x (0€I0u6S)
7.10.4. EAsyx0g koppoU Toixou o€ KaGuyn (U o€ioud)
7.10.5. OmmAiouoi Kopuou roixou
7.10.6. AykUpwaon ommAiooU KopoU Toixou
7.10.7. EAeyxoc kopuou o€ didrunon
7.11. EAsyxog emmdpkeiag diaoTaoewv medilou Kai omAiouoi
7.11.1. EAsyxog tunuarog umpoortda x=0.975 m to x=0.450 m
7.11.2. EAeyxog tuhuarog miow x=-0.525 m to x=0.000 m
7.11.3. EAeyxog tuhuarog miow x=-0.525 m to x=0.000 m
7.11.4. EAeyxog tunuarog umpoaotd x=0.975 m to x=0.450 m (ue oeiouo)
7.11.5. EAeyxog tuhuarog miow x=-0.525 m to x=0.000 m (ue oeiouo)
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7.11.6. EAeyxog medidou évavri Kauwng
7.11.7. OmmAiguoi rediAou ToixoU
7.11.8. EAeyxog medilou ae diarunan-0iarpnon

7.12. Mpouétpnon VAIKWv

8. TOIXOZX T7, Toixog avriotipiéng wmAiouévou OKUPOOELATOS

8.1. Xroixeia roixou-lNapduetpor-Kavoviauoi

8.2. EMéPOUS OUVTEAEOTES yia OPATEIS Kal E6APIKES 1010TNTES

8.3. 16161nTEC £O6GPOUS BeEliwans

8.4. ZeiouIKOi OUVTEAEOTES

8.5. YmoAoyiouog evepyntikng wbnong yaiwv kara (Coulomb)
8.5.1. Tunua roixou amé Y=0.000 m éwg Y=0.400 m, Hs=0.400 m
8.5.2. Tunua roixou amré Y=0.400 m éwg Y=2.400 m, Hs=2.000 m

8.6. YmoAoyiouog mabnrikng wbnong yaiwv karda (Rankine)
8.6.1. Tunua roixou amé Y=1.500 m éwg Y=2.400 m, Hs=0.900 m

8.7. EAeyxor euatdBeiag roixou (EQU)
8.7.1. Auvdueig (evépyeiag Kai avriotaong) ackoUueves atov 1oixo (EQU)
8.7.2. EAsyxo¢ pépouaag ikavorntag edagous (EQU)
8.7.3. EAsyxog aoroyiag Adyw avarporric (EQU)
8.7.4. EAeyxo¢ aoroxiag Abyw oAiobnong (EQU)

8.8. EAsyxor euotdbeiag toixou (STR/GEO A1+M1)
8.8.1. Auvdueig (evépyelag Kai avrioTaons) aokoUueves atov 1oixo (STR/GEO A1+M1)
8.8.2. EAeyxo¢ pépouaag ikavornrag edagous (STR/GEO A1+M1)
8.8.3. EAeyxo¢ aoroxiag Adyw avarporic (STR/GEO A1+M1)
8.8.4. EAsyxo¢ aoroxiag Abyw oAiobnong (STR/GEO A1+M1)

8.9. Avrioeiouikog éAsyxog ", EAsyxol euoTdBeiag Toixou
8.9.1. Auvdueig (svépyelag Kal avrioTaons) aOKOUUEVES OTOV TOiX0
8.9.2. lNp60Beteg duvaueis Adyw oeiguou
8.9.3. EAeyxo¢ pépouaag ikavotntag e0AQous (e ogiaud)
8.9.4. EAcyxo¢ pépouaag Ikavotntag e0AQouUs (e ogIaud)
8.9.5. EAsyxo¢ aoroxiag Abyw avarpomns (ue oeioud)
8.9.6. EAsyxo¢ aoroxiag Abyw oAiobnong (ue o€iouo)

8.10. EAeyxog emdpkelag O1a0TATEWV KOPUOU ToixXou
8.10.1. @dprion 1.35x(uéviua ducuevn)+1.00x (udviua eupevn)+1.50x (kivntd duouevn)
8.10.2. EAsyx0¢ KopuoU Toixou o€ Kauwn
8.10.3. @bprion 1.00x(uéviua ducuevr)+1.00x (uéviua eupevr})+0.30x (kivnTd)+1.00x (0€10u6S)
8.10.4. EAcyx0¢ KoppoU Toixou o€ Kauwn (ue oeIoud)
8.10.5. OmAiouoi Kopuou toixou
8.10.6. AykUpwaon ommAigIoU KopuoU Toixou
8.10.7. EAsyxo¢ KopuoU o€ didtunon

8.11. EAeyxog emdpkeiag diacraoswy medidou Kar omAiouoi
8.11.1. EAsyxog turjuarog umpootd x=0.975 m to x=0.450 m
8.11.2. EAeyxog tunuarog miow x=-0.525 m to x=0.000 m
8.11.3. EAeyxog runjuarog miow x=-0.525 m to x=0.000 m
8.11.4. EAeyxog tunuarog umpoatd x=0.975 m to x=0.450 m (ue o€iouo)
8.11.5. EAeyxog tunuarog miow x=-0.525 m to x=0.000 m (e oeioud)
8.11.6. EAsyxog mmediAou évavri kauyng
8.11.7. OmAiguoi ediAou Toixou
8.11.8. EAsyxog mediAou o€ didrunon-didrpnon

8.12. lMpopétpnon vAikwv

9. TOIXOZX T8, Toixog avriotipiéng wmAiouévou OKUPOOELATOS
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9.1. Zroixeia roixou-lNapdueTpor-Kavoviauoi
9.2. Emuépous OUVTEAEDTES yIa OPAOEIS KAl EOAPIKES 1010TNTES
9.3. 16161n16C £6GPOUC BeueAiwaons
9.4. Se1ouIKOi OUVTEAEDOTES
9.5. YmoAoyiouog evepyntikng wbnong yaiwv kard (Coulomb)
9.5.1. Tunua roixou amé Y=0.000 m éwg Y=0.500 m, Hs=0.500 m
9.5.2. Tunua roixou amé Y=0.500 m éwg Y=1.600 m, Hs=1.100 m
9.6. YrmoAoyioudg mabnrikng wbnong yaiwv kard (Rankine)
9.6.1. Tunua roixou amd Y=0.500 m éw¢ Y=1.600 m, Hs=1.100 m
9.7. EAeyxor euotaBeiag roixou (EQU)
9.7.1. Auvdueig (evépyeiag Kar avrioTaons) ackouueveg arov Toixo (EQU)
9.7.2. EAeyxo¢ pépouaag ikavorntag edagous (EQU)
9.7.3. EAeyxo¢ aoroxiag Abyw avarporiic (EQU)
9.7.4. EAeyxoc aoroxias Adyw oAiobnons (EQU)
9.8. EAeyxor euotdbeiag roixou (STR/GEO A1+M1)
9.8.1. Auvdueig (evépyelag Kai avriotaong) aokoUueves atov 1oixo (STR/GEO A1+M1)
9.8.2. EAsyxo¢ pépouaag ikavornrag edagous (STR/GEO A1+M1)
9.8.3. EAeyxog aoroyiag Adyw avarporic (STR/GEO A1+M1)
9.8.4. EAeyxog aoroyiag Adyw oAicbnong (STR/GEO A1+M1)
9.9. Avrioeiopikog éAeyxog ", EAsyxol euoTdBeiag Toixou
9.9.1. Auvdueig (evépyelag Kai avrioTaons) aoKOUUEVES OTOV TOiXO
9.9.2. Mp60oBeTeg duvauels Abyw oegiauou
9.9.3. EAeyxo¢ pépouaag ikavotntag e0AQous (e oeiaud)
9.9.4. EAsyxo¢ pépouaag IkavoTntag e6AQous (e oeIaud)
9.9.5. EAsyxog aaroxiag Abyw avartpotig (ue ogiouo)
9.9.6. EAsyxocg aoroyiag Abyw oAicOnong (ue agiguo)
9.10. EAeyxog emdpkeiag 1a0TA0EWV KOPUOU ToiXou
9.10.1. @Sprion 1.35x(uéviua duouevn)+1.00x (uéviua gupevn)+1.50x (kivntd duouevn)
9.10.2. EAeyx0o¢ KopuoU Toixou o€ Kauwn
9.10.3. @dprion 1.00x (uéviua ducuevr)+1.00x (uéviua gupevi)+0.30x (kivntd) +1.00x (o€10u0G)
9.10.4. EAeyx0¢ KopoU T0ix0oU O€ KAUWn (ue OEIOUG)
9.10.5. OmAiouoi Kopuou roixou
9.10.6. AykUpwan ommAiguoU KopuoU Toixou
9.10.7. EAsyxo¢ kopuou o€ didrunon
9.11. EAeyxog emdpkeiag diacraoewy medilou Kar omAiouoi
9.11.1. EAeyxog tunuarog umpootd x=0.575 m to x=0.250 m
9.11.2. EAeyxog runuarog miow x=-0.325 m to x=0.000 m
9.11.3. EAeyxog tunuarog miow x=-0.325 m to x=0.000 m
9.11.4. EAsyxog tunjuarog umpootd x=0.575 m to x=0.250 m (ue o€ioud)
9.11.5. EAsyxog runuarog miow x=-0.325 m to x=0.000 m (ue oeioud)
9.11.6. EAsyxog mediAou évavri kGuywng
9.11.7. OmmAiguoi mediAou roixou
9.11.8. EAeyxog mediAou o€ didrunon-didrpnon
9.12. lMpopérpnon VAIKwv
10. TOIXOZ T9, Toixog avriaripiéng wmAITUEVOU OKUPOOEUATOS
10.1. Zroixeia roixou-lapduerpor-Kavoviouoi
10.2. Emuépoug ouvieAeaTéS yia OpAaeis Kal €0AQIKES 1010TNTES
10.3. 16161nTEC £6GPOUCS Beuediwmaong
10.4. >ZciouIKOi OUVTEAEDTES
10.5. YrmoAoyiouog evepynrikng wbnong yaiwv kard (Coulomb)
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10.5.1. Tunua roixou amé Y=0.000 m éw¢ Y=0.600 m, Hs=0.600 m
10.5.2. Tunua roixou amé Y=0.600 m éw¢ Y=1.800 m, Hs=1.200 m

10.6. YrmoAoyiouog mabntikng wbnong yaiwv kard (Rankine)
10.6.1. Tunua roixou amdé Y=0.800 m éwg¢ Y=1.800 m, Hs=1.000 m

10.7. EAeyxor euatdBeiag roixou (EQU)
10.7.1. Auvaueig (eVépyeiag Kai avrioTaons) aokoUueves aTov Toixo (EQU)
10.7.2. EAeyxo¢ pépouaag ikavotntag eddgous (EQU)
10.7.3. EAeyxo¢ aotoxiac Adyw avarporic (EQU)
10.7.4. EAsyxog aoroxiag Abyw oAioBnong (EQU)

10.8. EAcyxor euatdBeiag roixou (STR/GEO A1+M1)
10.8.1. Auvdueig (evépyeiag Kar avrioTaong) ackouueves atov 1oixo (STR/GEO A1+M1)
10.8.2. EAsyxog pépouaag ikavotntag eddpous (STR/GEO A1+M1)
10.8.3. EAsyxog aoroxiag Adyw avarpornic (STR/GEO A1+M1)
10.8.4. EAsyxog aoroxiag Abyw oAicbnong (STR/GEO A1+M1)

10.9. Avrioeiouik6g éAeyxog ", EAsyxol euoTaBeiag Toixou
10.9.1. Auvdueig (evépyeiag Kai avrioTaons) QOKOUUEVES OTOV TOiX0
10.9.2. MNpboBeteg duvdueis Abyw aeiguoU
10.9.3. EAsyxog pépouaag IKavoTnTag £6AQOoUS (UE OEIoUO)
10.9.4. EAsyxog pépouaag IKavoTnTag £64¢Qous (LE oEIoud)
10.9.5. EAsyxog aoToxiag Ayw avarpormig (ue ogiouo)
10.9.6. EAsyxog aoroxiag Abyw oAio6nong (ue oeiagud)

10.10. EAcyxo¢ TapKEIaS O1AOTATEWY KOPUOU TOiXOU
10.10.1. ®6prion 1.35x(uévipa duauevn)+1.00x (uéviua supevr))+1.50x (Kivnra duouevr)
10.10.2. EAsyx0o¢ KoploU Toixou O& KAuwn
10.10.3. ®6prion 1.00x(uévipa duouevn)+1.00x (udviua eupevr))+0.30x (kivnta)+1.00x (0€1GUOG)
10.10.4. EAcyxo¢ KopuoU Toixou o€ KAUwn (ue o&IoUO0)
10.10.5. OmmAhiouoi Kopuou roixou
10.10.6. AykUpwan omAiouoU KopuoU Toixou
10.10.7. EAeyxog¢ Kopuou o€ &idtunon

10.11. EAsyxog emdpkeiag d1aoTaoewV mediAou Kai oTTAIgLOf
10.11.1. EAeyxog tunuarog umpootd x=0.625 m to x=0.250 m
10.11.2. EAeyxog tunuarog mow x=-0.375 m to x=0.000 m
10.11.3. EAcyxog tunuarog miow x=-0.375 m to x=0.000 m
10.11.4. EAcyxog tunuarog umpoaortda x=0.625 m to x=0.250 m (ue oeioud)
10.11.5. EAeyxog tunuarog miow x=-0.375 m to x=0.000 m (ue oeiouo)
10.11.6. EAcyxog medidou évavri KGuwng
10.11.7. OmmAiouoi medidou Toixou
10.11.8. EAeyxog medidou o diatunon-0iarpnon

10.12. Mpouétpnon VAIKWvV

11. TOIXOX T10, Toixog avriaripiéng witAIouEVOU OKUPOBELATOS

11.1. Zroixeia roixou-lapduerpor-Kavoviouoi

11.2. Emuépoug OUVTIEAETTEG yia OPATEIS Kal E0AQIKES 1010TNTES

11.3. 10161nTEC £0GPOUS BeeAiwang

11.4. ZeiouiKoi OUVTEAEOTES

11.5. YmoAoyiouog evepynrikng wénang yaiwv kard (Coulomb)
11.5.1. TuRua roixou amé Y=0.000 m éw¢ Y=0.650 m, Hs=0.650 m
11.5.2. Tunua roixou amd Y=0.650 m éwg Y=2.150 m, Hs=1.500 m

11.6. YrmoAoyioudg mabnrikng wbnong yaiwv kard (Rankine)
11.6.1. Tunua roixou amd Y=1.250 m éwg¢ Y=2.150 m, Hs=0.900 m

11.7. EAeyxor euatdbeiag roixou (EQU)
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11.7.1. Auvdueis (evépyeiag Kai avrioTaong) ackouueves aTov Toixo (EQU)
11.7.2. EAsyxog pépouaag ikavotnrag eddgous (EQU)
11.7.3. EAeyxoc aoroxiag Adyw avarporrric (EQU)
11.7.4. EAsyxog aoroxiag Abyw oAicbnang (EQU)

11.8. EAeyxor euatdBeiag roixou (STR/GEO A1+M1)
11.8.1. Auvdueig (evépyeiag Kar avriotaong) ackouueves atov toixo (STR/GEO A1+M1)
11.8.2. EAsyxog @pépouaag ikavotnTag 0Ggous (STR/GEO A1+M1)
11.8.3. EAsyxog aoroxiag Adyw avarporris (STR/GEO A1+M1)
11.8.4. EAsyxog aoroxiag Adyw oAicbnang (STR/GEO A1+M1)

11.9. Avrioeiouikog éAeyxos ", EAsyxor euatdBeiag Toixou
11.9.1. Auvdueig (evépyeiag Kai avrioTaons) aOKOUUEVES OTOV TOiX0
11.9.2. [pdoBeteg duvaueis Abyw oeiguou
11.9.3. EAsyxog pépouaag IkavoTnTag E64Qous (LUE oEIoud)
11.9.4. EAsyxog pépouaag IkavoTnTag e0GQous (ue TEIoUG)
11.9.5. EAsyxog aoroxiag Abyw avarpomns (ue oeiouo)
11.9.6. EAeyxog aoroxiag Abyw oAiobnong (ue oeioud)

11.10. EAsyxo¢ emGpkelag 81a0TA0EWY KOPUOU TOiXoU
11.10.1. ®6prion 1.35x(uévipa duouevn)+1.00x (udviua eupevr))+1.50x (Kivnra ducuevi)
11.10.2. EAeyx0¢ KopuoU ToixoU O€ KAUWn
11.10.3. ®oprion 1.00x(uéviua duoevii)+1.00x(uévipa eupevn)+0.30x (kivnrd)+1.00x (ogioudg)
11.10.4. EAgyxo¢ KopuoU Toixou o€ Kauwn (ue oeIouo)
11.10.5. OmmAhiouoi Kopuou roixou
11.10.6. AykUpwan omAicuoU KopuoU Toixou
11.10.7. EAgyxo¢ Kopuou o€ didtunon

11.11. EAsyxog emépkeiag d1aoTdoswy medilou kar omAiguoi
11.11.1. EAeyxog tunuarog umpoortda x=0.750 m to x=0.250 m
11.11.2. EAeyxog tunuarog mow x=-0.500 m to x=0.000 m
11.11.3. EAeyxog tunuarog mow x=-0.500 m to x=0.000 m
11.11.4. EAeyxog tunuarog umpootd x=0.750 m to x=0.250 m (ue ogioud)
11.11.5. EAeyxog tunuarog miow x=-0.500 m to x=0.000 m (ue oeioud)
11.11.6. EAcyxog medidou évavri Kauwng
11.11.7. OmAiouoi mediAou roixou
11.11.8. EAcyxog medidou ae diarunon-0iarpnon

11.12. lMNpouétpnon VAIKWv

12. TOIXOZX T11, Toixog avriatripiéns wmAICUEVOU OKUPOOELATOS

12.1. Zroixeia roixou-lapduerpol-Kavoviouoi

12.2. EmMuépous OUVTEAEDTEG yia OPATEIS Kal E0APIKES 1010TNTES

12.3. 10161nTEC £0APOUC BeucAiwong

12.4. >ciouIKOi OUVTEAEDTTEG

12.5. YrmoAoyiouog svepynrikng wbnong yaiwv kard (Coulomb)
12.5.1. Tunua roixou amdé Y=0.000 m éwg Y=0.650 m, Hs=0.650 m
12.5.2. Tunua roixou amd Y=0.650 m éwg¢ Y=2.150 m, Hs=1.500 m

12.6. YmoAoyiouog mabnrikng wlnong yaiwv kard (Rankine)
12.6.1. Tunua roixou amd Y=1.250 m éwg Y=2.150 m, Hs=0.900 m

12.7. EAsyxol euoTtdBeiag roixou (EQU)
12.7.1. Auvdueig (evépyeiag Kai avrioTaong) ackouueves aTov Toixo (EQU)
12.7.2. EAsyxog pépouaag ikavorntag eddgous (EQU)
12.7.3. EAeyxog aoroxiag Adyw avarporrric (EQU)
12.7.4. EAsyxog aoroxiag Abyw oAicbnang (EQU)

12.8. EAeyxor euatdBeiag roixou (STR/GEO A1+M1)
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12.8.1. Auvdpueis (evépyeiag kai avrioTaong) aokoUuueves atov Toixo (STR/GEO A1+M1)
12.8.2. EAsyxog @pépouaag ikavotnrag e0dgous (STR/GEO A1+M1)
12.8.3. EAsyxog aotoxiag Adyw avarpomii¢ (STR/GEO A1+M1)
12.8.4. EAsyxog aoroxiag Abyw oAioBnons (STR/GEO A1+M1)

12.9. Avrioeiouik6g éAeyxos ", EAsyxor euataBeiag Toixou
12.9.1. Auvdueig (evépyeiag Kai avrioTaons) aOKOUUEVES OTOV TOiXO
12.9.2. [Np6obereg duvdueig Abyw oeiouou
12.9.3. EAsyxog @pépouaag ikavoTnTag e0GQous (ue TEIoUG)
12.9.4. EAeyxog @pépouaag IkavoTnTag e04pous (ue EIoUG)
12.9.5. EAsyxog aoToxiag AGyw avarporrig (ue agiouo)
12.9.6. EAsyxog aoroxiag Abyw oAiocOnong (ue aeiguo)

12.10. EAsyxo¢ emmépkeiag 81a0TATEWY KOPUOU TOiXoU
12.10.1. ®oprion 1.35x(uéviua duouevii)+1.00x(udvipa supevn)+1.50x (kivnré duouevr))
12.10.2. EAeyx0o¢ KoploU Toixou o€ KGuwn
12.10.3. ®6prion 1.00x(uévipa duauevi)+1.00x(uéviua supevr))+0.30x (kivnta)+1.00x (0€1o6G)
12.10.4. EAeyx0¢ KopuoU Toixou o€ Kauywn (ue o€Iouo)
12.10.5. Omhiouoi Kopuou roixou
12.10.6. AykUpwan ommAicuoU KopuoU Toixou
12.10.7. EAeyxog¢ Kopuou o &idtunon

12.11. EAsyxog emdpkeiag d1aaTaoewy medilou kar ommAiouoi
12.11.1. EAeyxog tunuarog umpoortda x=0.750 m to x=0.250 m
12.11.2. EAeyxog tunuarog mow x=-0.500 m to x=0.000 m
12.11.3. EAeyxog tunuarog mow x=-0.500 m to x=0.000 m
12.11.4. EAeyxog tunuarog umpootd x=0.750 m to x=0.250 m (ue oeioud)
12.11.5. EAeyxog tunuarog miow x=-0.500 m to x=0.000 m (ue oeiouo)
12.11.6. EAcyxog medidou évavri KAuwng
12.11.7. OmAiouoi medilou roixou
12.11.8. EAeyxog medidou o€ diatunon-6iarpnon

12.12. lMpouétpnaon UAIKWV

13. TOIXOZ T12, Toixog aviiatipiéng wiTAIOUEVOU OKUPOOELATOS

13.1. Zroixeia roixou-lapduerpor-Kavoviouoi

13.2. Emuépoug ouvieAeaTéc yia OpAaaeis Kal €0AQIKES 1010TNTES

13.3. 16161nTEC £6aPOUC BeucAiwmaong

13.4. >Zeiopuikoi ouvTEAEOTES

13.5. YmmoAoyiouog svepynrikng wbnong yaiwv kara (Coulomb)
13.5.1. Tunua roixou amé Y=0.000 m éwg Y=0.650 m, Hs=0.650 m
13.5.2. Tunua roixou amd Y=0.650 m éwg Y=2.150 m, Hs=1.500 m

13.6. YmoAoyiouog mabnrikng wlnong yaiwv kard (Rankine)
13.6.1. Tunua roixou amd Y=1.250 m éwg¢ Y=2.150 m, Hs=0.900 m

13.7. EAsyxor euatdBeiag roixou (EQU)
13.7.1. Auvdueig (evépyeiag kar avriotaong) ackouueves atov Toixo (EQU)
13.7.2. EAsyxoc @pépouaag ikavotnTag eddeous (EQU)
13.7.3. EAeyxo¢ aoroxiac Abyw avarporic (EQU)
13.7.4. EAeyxo¢ aoroxiac Abyw oAiobnang (EQU)

13.8. EAcyxor euaTtdbeiag roixou (STR/GEO A1+M1)
13.8.1. Auvdpueis (evépyeiag kai avrioTaong) ackoUuueves atov Toixo (STR/GEO A1+M1)
13.8.2. EAsyxog pépouaag ikavotntag eddagous (STR/GEO A1+M1)
13.8.3. EAsyxog aoroxiag Adyw avarpornric (STR/GEO A1+M1)
13.8.4. EAsyxog aoroxiag Abyw oAioBnong (STR/GEO A1+M1)

13.9. Avrioeiouik6g éAeyxos ", EAsyxor euataBeiag Toixou
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13.9.1. Auvdueig (evépyeiag Kai avrioTaans) QOKOUUEVES OTOV TOiX0
13.9.2. MpboBeteg duvaueis Abyw aeiguoU
13.9.3. EAsyxog pépouaag IkavoTnTag £6AQous (UE 0€Ioud)
13.9.4. EAsyxog pépouaag IKavoTnTag E64Qous (UE oEIoud)
13.9.5. EAsyxog aoToxiag Abyw avarpormig (ue ogiouo)
13.9.6. EAsyxog aoToxiag Abyw oAiocOnong (ue oeiguo)

13.10. EAcyx0¢ eTapKEIQS OIAOTATEWY KOPUOU TOiXOU
13.10.1. ®6prion 1.35x(uévipa duauevn)+1.00x (uéviua supevr))+1.50x (Kivnra duouevi)
13.10.2. EAsyx0o¢ KoploU Toixou O& KAuwn
13.10.3. ®6prion 1.00x(uévipa duouevn)+1.00x (udviua eupevr))+0.30x (kivnta)+1.00x (0€1GUOG)
13.10.4. EAcyxo¢ KopuoU Toixou o€ KAUWn (ue o&IoUO0)
13.10.5. OmmAhiouoi Kopuou roixou
13.10.6. AykUpwan ommAicuoU Kopuou Toixou
13.10.7. EAeyxog¢ Kopuou o€ &idtunon

13.11. EAcyxo¢ emmdpkeiag 81aoTdoewy mmediAou kal ommAiouoi
13.11.1. EAeyxog tunuarog umpootd x=0.750 m to x=0.250 m
13.11.2. EAeyxog tunuarog mow x=-0.500 m to x=0.000 m
13.11.3. EAcyxog tunuarog miow x=-0.500 m to x=0.000 m
13.11.4. EAcyxog tunuarog umpoaortda x=0.750 m to x=0.250 m (ue oeioud)
13.11.5. EAeyxo¢ tunuarog miow x=-0.500 m to x=0.000 m (ue oeiouo)
13.11.6. EAcyxog mmedidou évavri Kauwng
13.11.7. OmmAiouoi medidou Toixou
13.11.8. EAeyxog medidou o€ diarunon-6iarpnon

13.12. Mpouétpnon VAIKWv

14. TOIXOX T18, Toixog avriaripiéng witAIouEVOU OKUPOBELATOS

14.1. Zroixeia roixou-lapaduerpor-Kavoviouoi

14.2. Emuépoug OUVTIEAETTEG yia OPATEIS Kal E0AQIKES 1010TNTES

14.3. 16161nTEC £0GPOUS BeeAiwang

14.4. ZeiouiKOi OUVTEAEOTES

14.5. YmoAoyiouog evepynrikng wénang yaiwv kard (Coulomb)
14.5.1. Tunua roixou amé Y=0.000 m éw¢ Y=0.690 m, Hs=0.690 m
14.5.2. Tunua roixou ammé Y=0.690 m éw¢ Y=1.140 m, Hs=0.450 m

14.6. YroAoyiouog mabnrikng wbnong yaiwv kard (Rankine)
14.6.1. Tunua roixou amdé Y=0.000 m éwg Y=1.140 m, Hs=1.140 m

14.7. EAcyxor euaTtdBeiag roixou (EQU)
14.7.1. Auvdpeig (evépyelag Kal avrioTaong) aokouueves aTov 1oixo (EQU)
14.7.2. EAeyxo¢ pépouaag ikavotntag eddgous (EQU)
14.7.3. EAsyxog aoroxiag Adyw avarporrric (EQU)
14.7.4. EAsyxog aoroxiag Adyw oAioBnong (EQU)

14.8. EAcyxor euatdBeiag roixou (STR/GEO A1+M1)
14.8.1. Auvdueig (evépyeiag kar avriotaong) ackouueves atov 1oixo (STR/GEO A1+M1)
14.8.2. EAsyxog pépouaag IkavoTntag eddpous (STR/GEO A1+M1)
14.8.3. EAsyxog aoroxiag Adyw avarporris (STR/GEO A1+M1)
14.8.4. EAsyxog aoroxiag Abyw oAicbnong (STR/GEO A1+M1)

14.9. Avrioeiouikog éAeyxog ", EAsyxor euoTaBeiag Toixou
14.9.1. Auvdueis (evépyeiag Kai avrioTaans) aOKOUUEVES OTOV TOiX0
14.9.2. [NpooBeteg duvaueig Abyw oeiguou
14.9.3. EAsyxo¢ @pépouaag IkavoTnTag E64¢Qous (LE oEIoud)
14.9.4. EAsyxog pépouaag IKavoTnTag E64Qous (UE oEIoud)
14.9.5. EAsyxog aoToxiag AGyw avarpormig (ue ogiouo)
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14.9.6. EAsyxog aoroxiag Abyw oAiobnong (ue oeioud)
14.10. EAsyxoc emmapkeIag O1a0TATEWY KOPUOU Toixou
14.10.1. ®6prion 1.35x(uévipa duouevn)+1.00x (udviua eupevr))+1.50x (Kivnra ducuevi)
14.10.2. EAeyx0¢ KopuoU ToiXoU O€ KAUWn
14.10.3. ®oprion 1.00x(uéviua duoevii)+1.00x(uévipa supevn)+0.30x (kivnrd)+1.00x (ogioudg)
14.10.4. EAcyx0o¢ KopuoU ToiX0oU O& KQUWn (UE OEICUO)
14.10.5. Ommhiouoi Kopuou roixou
14.10.6. AykUpwan omAiocuoU KopuoU Toixou
14.10.7. EAsyxo¢ kopuou o€ didtunon
14.11. EAsyxog emdpkeiag d1aoTdoswy medilou kar omAiguoi
14.11.1. EAeyxog tunuarog umpoortda x=0.425 m to x=0.250 m
14.11.2. EAeyxog tunuaro¢ umpoaortda x=0.425 m to x=0.250 m (ue oeioud)
14.11.3. EAeyxog medidou évavri KGuwng
14.11.4. OmmAiouoi medidou Toixou
14.11.5. EAeyxog medidou o€ diarunon-6iarpnon
14.12. lMpouétpnon VAIKWvV
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1.

TOIXOL T13 (ANATOAIKH IIAATEIA)

Toixog¢ avtLoTtpLi{ng WNALOPNEVOU OKRUPOSEPATOQ

(EC2 EN1992-1-1:2004,

C25/30 - B500C
Zeiopdg a=0.160g

ECO EN1990:2002,

EC7 EN1997-1-1:2004,

EC8 EN1998-5:2004,

0.250
T T B=0.00° 0k=20.00° T
4 ck=0.020N/mm?
d 5k=10.00° E
¥=20.00 kN/m? S
2 |
9k=25.00°
ck=0.005N/mm?
+ Bk=12.50°
8 B Scooomumm Y=21.00 kN/m?
< S| 5k=0.00°
y=21.00 kNm® z
w
5] | o040 | 3
©
e
} 0.700 |
9k=25.00°
ck=0.005N/m®
quk=0.15N/mm?
1.1. Ztoixeia toixouv-Napdpetpotl-Kavoviopoi
AiactdoeLg N
OALkO Uyog tolixou h= 1.350 m
MAkog Tolxou L=19.020 m
NA&tT0Cc TOlXOU OTINV KOPUQYH Bl= 0.250 m
NIA&t10C KOpuoU tolyxou otnv P&on B2= 0.250 m
OANLkO mA&tog PBdong tolxou B= 0.700 m
IA&tog B&ong tolyxou umpootd 0.450 m
IA&toc PB&ong tolyxou miow 0.000 m
Yyoc koppoU tolxou ho= 1.050 m
Yyoc R&ong tolixou 0.300 m
) . . > X~
Yyoc R&ong tolxou umpootd 0.300 m
Yyoc R&ong toixou miocw 0.300 m
Tovia espunpdc noapetdg pe ratardp 0.000° (0:1)
Tovia niow nmoapel&c pe rRATardPUP 0.000° (0:1)
Bapog toiyxou
E1d1xd B&pog UALKOU toliyxou vyg=25.000 kN/m?3
EpBaddv diLatounc tolyxou A= 0.473 m?

IdLo B&poc tolyxou avd pérpo W=
Kévipo B&poug tolyxou

0.473x25.000=
x=0.225 m,

11.82 kN/m

y=0.825 m (x0=0.475 m, yo=0.525

+NA-ELOT

1.350

:2010)
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NAATEA EAEYGEPIAZ

YALr& toixovu

Avwedoun : Trupbddepo-X&AuPoac: C25/30-B500C
: Emik&Auyn onAtopoU: Cnom=50 mm

@epéAio : Irupddepo—-X&AuPBacg: C25/30-B500C
: Emik&Auyn omAtopoU: Cnom=50 mm

1.2. Emipépoug ouUvTeAdeotég yia dpdoetg KoL edapLkég LdLdétnteg
OplLakn katdotaon Iccoponioag (EQU), AoutkoU tvUmou (STR),
( EQU ) (STR/GEO)
Al1+M1
Ap&on MOV Lun AUCpEVAC yGdst: 1.10 1.35
Mév Lun Euvolkp vyGstb: 0.90 1.00
MetafAnth AUCHEVAHQ yQdst: 1.50 1.50
MeTtoafAnt Euvo Lk vyQstb: 0.00 0.00
Edaplkéc Tovia dLatunt LKAg AavVIOXAC Yo 1.25 1.00
1dLdétntec Tuvoxn c yc: 1.25 1.00
ALQTUNT LK QVIOXH cu ycu: 1.40 1.00
OALTIT LKA OoVTOXH qu yau: 1.40 1.00
B&poc A'H 1.00 1.00
VR, v (R2)=1.40, yR,h(R2)=1.10, yR,e(R2)=1.40
1.3. Idiétnteg eddapoug Oepediwong
OALTIT LKA aviox) ed&poug otn R&on qu=0.15 N/mm?
Tovia tpLPBhg eddpouc otn R&on ©=25.00°,
SuvteldeocThg ouvekTLlkdétntag otn R&on ¢=0.005 N/mm?
1.4. ZewlopLkol ouvteAreoTég
Avnyupévn oeloplky enttdyxuvon eddpougc ag=axg, o=0.16
Katokdp./opll. ogloulky emiLtdXuvon avg/og=0.90
Suvt. BepeArlwong S=1.00
Suvt. omoudaldintag kriilplou vI=0.80
Me lwT LKOC OUVTIEAECTHC OUUIEPLEPOPAC r=1.50
OpLldévtiogc oeloplkOC OCUVTIEAEOTNAC kh=0.80x0.16x1.00/1.500=0.085
Katakdpupog oeloulkOC OCUVTEAEOCTNAC kv=0.50x0.085=0.043
ZelopLkég duvapeilg (extdg duvapenv Adyw OOnong yoLdv)
OpLldévtia dUvaun oceLlopoU Adyw Ldiou R&poug Fwx=
Katakdpuen dUvaun oelopoU Adyw Ldiou R&poug Fwy= 11.82x0.043=
1.5. Ymoloylopdg evepyntlkAg &Onong yatdv xatd (Coulomb)

SR

e e

(EC2 §3)
(EC2 §4.4.1)

(SeLtopdag)

.00
.00
.00
.00

.00
.00
.00
.00
.00

ouUVvTeAeoTNC TPLPRAC tan(e)=0.466

1.5.1. TpfApa toixou amd ¥Y=0.000 m £wg ¥=0.400 m, Hs=0.400 m

Avew Inupeio A x= 0.000 m y= 0.000 m
K&tw Inpelo B x= 0.000 m y= 0.400 m

Idi.étnteg edagpoug
TUnog ed&poug : ApyLAoC

ELd1xkd B&pog EnpoU eddpouc vy =20.
ELdL1kd P&pog xopeopévou eddpoucg ys=21.
ELd1xkd B&pog vepoU yw=10.
Tovia €onTeplKAC TPLPAC TOoU £d&pOUCQ ©=20.

TUVTEAEOTHC OUVERTLROTNTAC €3&POUC
Tovia emiedvetlag ed&poug pe oplldvTLa B= 0.
Tovia niocw napetdc toilxou pe kataxkdbpupo 6= 0.
Tovia tTplBAg petall TolxoUu KL €d&POUC 5=10.

00 kN/m?
00 kN/m?
00 kN/m?
00°

c=0.020 N/mm?

00°
00°
00°

11.82x0.085=

(EC8 EN1998-5:2004,
(EC8-5

(EC8 §3.2.1,

§7.
§7.
(EC8 §3.2.
(EC8 §3.2.
T.

(EC8-5 IlLvakag

(EC8-5
(EC8-5

1.01 kN/m
0.51 kN/m

aa

EE.
EE.

Jg

N d 0NN W W

(EC7 IItv. A.1-A.4, EC8-5 §3.1)
TewtexVvikoU tUmou (GEO)

N P P w D wNDND
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NAATEA EAEYGEPIAZ

QOnon ovppwva pe Oswpia Coulomb

EQU Al+M1 _ cos?(p-8)
Ka

2 sin(@+d)sin(e-B) |
cos ecos(e+6)[1+ cos(e+6)cos(9-8)]

Tovio emimédou oAiodnong p=45°+¢/2= 53.00 55.00°
SUVTEAEOTNG €VEPYNTLKAC Od6nong Ka = 0.522 0.447
QOnon yoaldv ra® Uloc g(y)=gA+y -y - -Ka

Mévipeg dpdoeLg

EQU Al+M1

QOnon (nieon) otnv xopuen (y=yA) gA= 0.00 0.00 kN/m?
QOnon (nieon) otnv PBdon (y=yA+ 0.40m) gB= 4.18 3.58 kN/m?
QOnon (dUvaun) vyoaldv Pa= s (gA+gB)H Pa= 0.84 0.72 kN/m
Tovia ®6nong yoLov o = 8.00 10.00 °

QOnon yoaldv xatd x KaTeUbBuUvVOon Pax= 0.83 0.71 kN/m
QOnon vyoaldv kKot& y KATeUOUVODN Pay= 0.12 0.13 kN/m
Pomfl ®6nong yaldv wg¢ mpo¢ onueio (x=0,y=0) M = -0.22 -0.19 kNm/m

snueio egpappoyng @Onong voalrdv x= 0.000 m, y= 0.267 m

ZUvoAa SUVAHE®V KAl POMOV

AuvApeLlc Kol poméc o010 KATw onupeio B (x=0.000 m, y=0.400 m)

Mévipeg dpdoeLg

EQU Al+M1
SUVOALKNA optlbdvtia @Bnon yaldv Fsx= 0.83 0.71 kN/m
SUVOA LKL kataxkbdpuen ®6non yaltdv Fsy= 0.12 0.13 kN/m

YUVOALKEA pomf ®Ononc vyoaLdv Ms = 0.11 0.09 kNm/m

LeLlopLKEG duvapeLg (EC8 EN1998-5:2004, §7.3.2, Hopdptinuoa

OpLlbébvtiog oeLloplkdg ouviedeothg kh=0.80x0.16x1.00/1.500=0.085 (EC8-5 E¢.7.1, T.7.

Katakdpupog oeloplkdg ouviedeotng kv=0.50x0.085=0.043 (EC8-5 EE.7.

Edagpoc ndve and tov udpopdpo opllovia (EC8-5 TNuapdptnua E.

tan (w)=kh/ (1-kv)=0.085/(1-0.043)=0.089, »w=5.08°

Method Mononobe-Okabe (EC8-5 THoap&ptnua E.4)

yia @Onon voldv roatd& Tn dLdpKe Lo o€ LopoU Ke= c0s ?(¢p-w-B)

SUVTEAEOTANC €VEPYNTLKAC ®Onong, Ke* (STR)= 0.521 E amwcos%coa&m+w)1;‘9”@+&gmwﬂ*m 2
cos(B+w+d)cos(6-B)

NpboBetn nieon ed&poug AdOYyw O€LOPoOU
enl tng STR xkatdotaong ¢dptiong £=(Ke*/Ke-1)=(0.521/0.447-1)=0.166

AGvoun €d&eouc Adyw oelouLkoU optiou (MoOvipeg dpdoelg ) Fx=1.166x 0.71= 0.83 kN/m

1.5.2. TpApa toixou amd ¥=0.400 m éwg ¥=1.350 m, Hs=0.950 m
Avw Inpuefo A x= 0.000 m y= 0.400 m
K&tw Enpelo B x= 0.000 m y= 1.350 m

Idiétnteg edapoug
TUnog ed&pouc : ApyLAog pe A&uupo

E1d1xd Bdpoc EnpoU e£d&poug y =21.00 kN/m?3
ELdL1kd P&pog xopeopévou eddpoucg ys=23.00 kN/m?
ELdLtkd B&pog vepoU yw=10.00 kN/m?3
Tovia €onTeplKAC TPLPAC TOoU £d&pOUCQ ©=25.00°
SUuvteAeotNg ouvekTLkOTNTIAG €d&POUC c=0.005 N/mm?
Tovia emiedvelag ed&poug pe oplldvT Lo B= 0.00°

Tovia niow mapeldc tolxou pe xataxkbpupo 6= 0.00°
Tovia tTplBAg petall Tolixou koL e£d&pouc 5=12.50°

aa

Jg

®optia eni tou eddpoug oIV KOPUPH

o N

Opotdpoppo pdvipo optio g= 8.00 kN/m?
Opotduoppo xiLvntd eoptio g= 0.00 kN/m?
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1.

QOnon ovppwva pe Oswpia Coulomb

EQU Al+M1 _ cos?(p-8)
Ka

Tovio emimédou oAiobnong p=45°+¢/2= 55.00 57.50°
SUVTEAEOTNG €vVeEPYNTLKAC ©d6nong Ka = 0.447 0.367
QOnon yoaldv ra® Uloc g(y)=gA+y -y - -Ka

Mévipeg dpdoeLg

EQU Al+M1

QOnon (nieon) otnv xopuen (y=yA) gA= 3.58 2.94 kN/m?
QOnon (nieon) otnv Bdon (y=yA+ 0.95m) gB= 12.50 10.26 kN/m?
QOnon (dUvaun) vyoaldv Pa= s (gA+gB)H Pa= 7.64 6.27 kN/m
Tovia ®6nong yoLov o = 10.00 12.50 °

QOnon yoaldv xatd x KaTeUbBuUvVOon Pax= 7.52 6.12 kN/m
QOnon vyoaldv kKot& y KATeUOUVODN Pay= 1.33 1.36 kN/m
Pomfl ®6nong yaldv wg¢ mpo¢ onueio (x=0,y=0) M = -7.24 -5.89 kNm/m

snueio egpappoyng @Onong voaltdv x= 0.000 m, y= 0.963 m

ZUvoAa SUVAHE®V KAl POMOV

AuvApeLlc Kol poméc o010 KATw onupeio B (x=0.000 m, y=1.350 m)

Mévipeg dpdoeLg

EQU Al+M1
SUVOALKNA optlbdvtia @Bnon yaldv Fsx= 8.35 6.83 kN/m
SUVOALKN kataxkbdpuen ®Onon yaldv Fsy= 1.45 1.49 kN/m
YUVOALKEA pomf ®Ononc vyoaLdv Ms = 3.81 3.13 kNm/m

LeLlopLKEG duvapeLg (EC8 EN1998-5:2004,

OpLlbébvtiog oeLloplkdg ouviedeothg kh=0.80x0.16x1.00/1.500=0.085
Katakdpupog oeloplkdg ouviedeotng kv=0.50x0.085=0.043

Edagpoc ndve and tov udpopdpo opllovia

tan (w)=kh/ (1-kv)=0.085/(1-0.043)=0.089, »w=5.08°

Method Mononobe-Okabe (EC8-5 MHapd&ptnua E.4)

coszecos(e+6)[1+ sin(@+8)sin(¢- )]2

cos(6+8)cos(6-B

§7.3.2, TNoup&ptnua

(EC8-5 E&.7.1, T.7.
(EC8-5 E£.7.
(EC8-5 TNuapdptnua E.

yia @Onon voldv roatd& Tn dLdpKe Lo o€ LopoU K cos?(p-w-8)

SUVTEAEOTNG €VEPYNTLKAC ®Onong, Ke* (STR)= 0.433
NpboBetn nieon ed&poug AdOYyw O€LOPoOU
enl tng STR xkatdotaong ¢dptiong £=(Ke*/Ke-1)=(0.433/0.367-1)=0.180

AGvoun €d&eouc Adyw oelouLkoU optiou (MoOvipeg dpdoelg ) Fx=1.180x 6.12= 7.

6. Ymoloylopdg maOntilxig ©6Onong yoaitdv katd (Rankine)

1.6.1. TpApa toixou amd ¥Y=0.550 m éwg ¥=1.350 m, Hs=0.800 m

Avw Inuefio A x= 0.700 m y= 0.550 m
K&tw Inpelo B x= 0.700 m y= 1.350 m

E” - . 2
S —00-
c0sw c0s 8 °°S(6+9+‘°’E+ %)

22 kN/m

Idi.étnteg edagpoug

TUnog ed&poug : ApylLAog pe AQuupo

ELd1xkd B&pog EnpoU eddpouc y =21.00 kN/m?
ELd1xkd P&poc xopeopévou edd&poug ys=23.00 kN/m?3
ELd1xkd B&pog vepoU yw=10.00 kN/m?
Tovia gowteplkAg TPLRAC TOoU €ddpoug ©=25.00°
SUVTeAeO0TANC ouverTLkROTNTOG £€d&PoOUC c=0.005 N/mm?
Tovia emiedvetlac €d&poug pe oplldvTLa B= 0.00°
QOnon oe KATAKOPUQPO e€mLOAVE LA 6= 0.00°

Tovia tTpLBAC petafd tolyxou xalL ed&pouc &= 0.00°

o N
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NAATEA EAEYGEPIAZ

1.

QOnon ovppwva pe Oswpia Coulomb

EQU Al+M1 K = cos?(p+8)
Tovio snt?ééou oA[o?no?c 0=45°-¢/2= 35.00 32.50° P 005290036%6)[}szmﬂaisygﬁﬂﬁqﬂjz
TUVTeAeOTAC madNT LKAC ®Bnong Kp = 2.040 2.464 cos(6-0) cos(6-B)
QOnon vyoaldv ra® Uloc gl(y)=gA+y -y Kp
Mévipeg dpdoeLg

EQU Al+M1

QOnon (nieon) otnv xopuen (y=yA) gA= 0.00 0.00 kN/m?
QOnon (nieon) otnv Bdon (y=yA+ 0.80m) qB=-34.27 -41.40 kN/m?
QOnon (dUvoun) yoatdv Pa= s(gA+gB)H Pp= 13.71 16.56 kN/m
Tovia ®6nong yoLov a = 0.00 0.00 °
QOnon yoaldv xatd x KaTeUbBuUvVOon Ppx=-13.71 -16.56 kN/m
QOnon vyoaldv kKot& y KATeUOUVODN Ppy= 0.00 0.00 kN/m

Pomfl ®6nong yaldv wg mpo¢ onueio (x=0,y=0) M = 14.85 17.93 kNm/m
snueio egpappoyng @Onong voldv x= 0.700 m, y= 1.083 m

ZUvoAa SUVAHE®V KAl POMOV

AuvApeLlc kKol poméc o010 KATw onupeio B (x=0.700 m, y=1.350 m)

Mévipeg dpdoeLg
EQU Al+M1
SUVOALKN optlbdvtia @Bnon yaldv Fsx=-13.71 -16.56 kN/m

SUVOA LKL kataxkbdpuen ®6non yaitdv Fsy= 0.00 0.00 kN/m
YUVOALKEA pomf ®Ononc vyoaLdv Ms = -3.66 -4.42 kNm/m

LeLlopLKEG duvapeLg (EC8 EN1998-5:2004, §7.3.2, Noap&ptnua E)

tan (w)=kh/(1-kv)=0.085/(1-0.043)=0.089, ©=5.08°
SuvieAeotng nadntlkAc ®Onong Kp* (STR)= 2.319
E=(Kp*/Kp)=(2.319/2.464)=0.941

EQU Al+M1
SUVOALKNA optlbdvtia @Bnon yaldv Fsx= -12.90 -15.59

7. EAeyxol guctdbeiLag toixou (EQU)

1.7.1. Auvapeig (evépyelag KoL AVIioTAOng) OOKOUPEVEG otov toixo (EQU)

doptio yl - y2 Fx Fy X y
[kN/m] [kN/m] [(m] (m]
Evepyntixy o6non voldv Pa 0.00- 0.40 0.83 0.12 0.000 0.267 h
Evepynt ik o6non voldv Pa 0.40- 1.35 7.52 1.33 0.000 0.963
HabntLky OOnon yoLdv Pp 0.55- 1.35 -13.71 0.00 0.700 1.083
B&pog TtolxoU W 0.00 11.82 0.225 0.825 X
1.7.2. EAdeyxog ¢pépouvcag Lkavétntag eddpoug (EQU) (EC7 EN1997-1-1:2004, §6.5.2)

EAeyxog mepintwoong pe 0.90x((di10 Papog+pdvipa)+0.00x(xivntd KOPUPNG)

doptio (P.v) yl - y2 Fx Fy X0 yo M
[kN/m] [kN/m] [m] [m] [kNm/m]
Evepynt ik o6non voldv Pax1.10 0.00- 0.40 0.91 0.13 0.700 1.083 0.90 X0
EvepyntLkh ©6non yaLdv Pax1.10 0.40- 1.35 8.27 1.46 0.700 0.387 2.18
B&poc tolixou W x0.90 0.00 10.64 0.475 0.525 -5.06
SUvoAa= 12.23 -1.98
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SUVOAO KATUKOPUQWY dUVAUREWV

SUVoAo pomdv wg MIPOG UIpoot& onuelo
SUVvoAo pomdv wg mpog Héocov Baocewc

ec=2.30/12.23=0.1
B

Exkevipdinta
T&oe g edd&poug g=0.050 N/mm?

12.23
-1.98
2.30

88m,
g=0.486 m

Evepyb Oegpéiio L'=0.700-2x0.188= 0.324 m

kN/m
kNm/m
kNm/m

ec>0.700/6=0.117m

/U/U/‘/

(EC7 Hoapdptnua D)

E£.6.1)

dépovoa LrkavéTnta £d&poug RdA=L' -quk/yM=0.324x(1000x0.15)/1.40= 34.71 kN/m

Pépovoa Lkavdtnta eddpoug Vd=12.23 < Rd=34.71 kN/m, EAeyxog¢ Lxovonoleltal (EC7 EE.2.2,

EAeyxog mepintwong pe 1.10x((dio0 Papog+pdvipa)+1.50x(xivntd KOPUPHG)

doptio (P.v) yl - y2 Fx Fy X0 yo M
[kN/m] [kN/m] [m] [m] [kNm/m]

Evepynt itk &©6non voldv Pax1.10 0.00- 0.40 0.91 0.13 0.700 1.083 0.90

Evepynt itk ©6non voldv Pax1.10 0.40- 1.35 8.27 1.46 0.700 0.387 2.18

B&poc tolixou W x1.10 0.00 13.00 0.475 0.525 -6.18
SUvola= 14.59 -3.10

ZUVOAO KATAKOPUPLV SUVAUEWDV = 14.59 kN/m

SUVOAO pomdv w¢ HPOC UIPOoT& onuelo = -3.10 kNm/m i aq

SUVoAO pomdv w¢ Ipog Héocov Baoewc = 2.01 kNm/m

ec=2.01/14.59=0.1
B

Exkevipdinia
T&oe g e€d&opouc g=0.046 N/mm?

38m,
g=0.637 m

Evepyd BenéAio L'=0.700-2x0.138= 0.424 m

dépouoca
dépouoa

ec>0.700/6=0.117m

EAeyxocg

Lkovonoleltal

(EC7 Hap&ptinua D)

trkavotnta €ddpoug RA=L' -quk/yM=0.424x(1000x0.15)/1.40= 45.43 kN/m
LkavotnTa £d&pouc Vd=14.59 < Rd=45.43 kN/m,

(EC7

1.7.3. EAdeyxog actoxiag Adyw ava

tponfi¢c (EQU)

E£.2.2,

(EC7 EN1997-1-1:2004,

AVOXT PO ®WC ImPOC TO umpooTtd k&tw onueio (xo0=0,yo=0) (x=0.700,y=1.350 m)
doptio (P.v) vyl - y2 Fx Fy X0 yo Mo+ Mo-
[kN/m] [kN/m] [m] [m] [kNm/m] [kNm/m]

Evepynt ik o6non voldv Paxl1.10 0.00- 0.40 0.91 0.13 0.700 1.083 0.99 0.09
Evepynt itk ©6non voldv Pax1.10 0.40- 1.35 8.27 1.46 0.700 0.387 3.20 1.02
B&pog tolxou W x0.90 0.00 10.64 0.475 0.525 0.00 5.06

SUvoAa= 12.23 4.19 6.17
SUVOAO pOm®dVvV avVATPOmNg = 4.19 kNm/m
YUVoAo pomdv guotdbelac = 6.17 kNm/m
EAeyxog og ovatponf Med=4.19 < Mrd=6.17 kNm/m, Eleyxog LrovomoielTol
Exkevipdinta ec=(0.700/2)-(6.17-4.19)/12.23=0.188m, ec<=0.700/3=0.233m
1.7.4. EAleyxog actoxiag Adyw odicénong (EQU) (ECT EN1997—1—1:2%P4, §9.7.3,

doptio (P.v) yl - y2 Fx+ Fx- Fy
[kN/m] [kN/m] [kN/m]
Evepynt itk &©6non voldv Pax1.10 0.00- 0.40 0.91 0.00 0.13
Evepynt itk &©6non voldv Pax1.10 0.40- 1.35 8.27 0.00 1.46
Doabnt Lk OOnon yoLdv Ppx0.90 0.55- 1.35 0.00 12.34 0.00
Bé&poc tolixou W x0.90 0.00 0.00 10.64
SUvoAa= 9.18 12.34 12.23 Fs =c.B+W.tan(p)

TpLRH e£ddpouc RdA=Nd-tane/yM = 12.23xtan(25.00°)/1.25= 4.56 kN/m
SuvekrtlkéTnta  Rd=A-cu/yM = 1000x0.486x0.005/1.25= 1.94 kN/m

(duvépueLlc aviliotaong Adyw oUVeEKRTLKRKOTNTIAG €3&pOUC mapaAe{movIal)

ZUvoAo duvduenv oAloBnong
SUvoAo duvduewnv aviiotaong (12.
EAeyxog oeg oAloBnon Hd=9.18 < R

34/1.00+4.56)
d=16.90 kN/m,

9.18 kN/m
16.90 kN/m

EAeyxog

Lxavonotleltal

(EC7 §6.5.3.

E£.6.1)

§9.7.4)

§6.5.3)

10)
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1.

8. EAleyxoL gvotébeiLag toixou (STR/GEO Al+M1)

1.8.1. Auvapeig (evépyeLag KoL aVTIiOoTAONG) OQOKOUPEVEG OTOV TOiXO

(STR/GEO Al+M1)

(EC7 EN1997-1-1:2004, §6.5.2)

doptio vl - y2 Fx Fy X vy
[kN/m] [kN/m] [m] [m]
EvepyntLkh ©6non yaLdv Pa 0.00- 0.40 0.71 0.13 0.000 0.267
EvepyntLkh ©6non yaLdv Pa 0.40- 1.35 6.12 1.36 0.000 0.963
HDodnt Lk O6non yoaldv Pp 0.55- 1.35 ~-16.56 0.00 0.700 1.083
B&poc tolixou W 0.00 11.82 0.225 0.825
1.8.2. EAeyxog ¢pépovoag Lravétntag eddpoug¢ (STR/GEO Al+M1)
EAeyxog¢ mepinmtwong pe 1.00x(idito Papog+pdévipa)+0.00x(kivnTtd KOPUPRQG)
doptio (P.v) yl - y2 Fx Fy X0 yo M
[kN/m] [kN/m] [m] [m] [kNm/m]
Evepynt k) ©6non yaiLdv Pax1.35 0.00- 0.40 0.96 0.18 0.700 1.083 0.92
Evepyntixy o6non voldv Paxl1.35 0.40- 1.35 8.26 1.84 0.700 0.387 1.92
B&poc tolxou W x1.00 0.00 11.82 0.475 0.525 -5.62
SUvoAa= 13.84 -2.78
SUVOAO KATAKOPUQWY dUVAUREW®V = 13.84 kN/m
SUVOAO pomdVv ®w¢ HPOG UIPOCT& onuelo = -2.78 kNm/m Eh
SUVoAO pomdv w¢ mpog uéocov Baoewc = 2.06 kNm/m

Exkevipdtnta ec=2.06/13.84=0.149m,

T&oe g e€d&opouc g=0.046 N/mm?

ec>0.700/6=0.117m

Bg=0.603 m

Evepyd OenéAito L'=0.700-2x0.149= 0.402 m

dépovoa LxkavéTnta £ddpoug RdA=L' -quk/yM=0.402x(1000x0.15)/1.40= 43.07 kN/m

dépovoca Lkavoétnta ed&pouc Vd=13.84 < Rd=43.07 kN/m,

EA¢€

YXOC Ltravomoleltal

EAeyxo¢ mnepinmtwong pe 1.35x(idi1o0 Papog+pdévipa)+l.50x(RiLvnTd KOPUGRQG)

(EC7 Hap&ptinua D)

(EC7 E£.2.2, E£.6.1)

doptio (P.v) vl - y2 Fx Fy X0 yo M
[kN/m] [kN/m] [m] [m] [kNm/m]
EvepyntLkh ©6non yaLdv Pax1.35 0.00- 0.40 0.96 0.18 0.700 1.083 0.92
EvepyntLkh ©6non yaLdv Pax1.35 0.40- 1.35 8.26 1.84 0.700 0.387 1.92
B&pocg tolxou W x1.35 0.00 15.96 0.475 0.525 -7.59
SUvoAla= 17.98 -4.75
SUVOAO KATAKOPUE®V JdUVAUEWV = 17.98 kN/m
SUVoAo pomdv wg HPOC UIPooT& onuelo = -4.75 kNm/m
SUVOAO pomdv w¢ mpog uécov BAcewg = 1.54 kNm/m

Exkevipdintoa ec=1.54/17.98=0.086m,

T&oe ¢ ed&opoug gl=0.045 N/mm?

dépovoa LrkavéTnta £d&poug RdA=L' -quk/yM=0.529x(1000x0.15)/1.40= 56.68 kN/m

ec<=0.700/6=0.117m
gq2=0.007 N/mm?
Evepyd BepéAio L'=0.700-2x0.086= 0.529 m

dépovoa LxkavdétTnta eddpoug Vd=17.98 < Rd=56.68 kN/m,

EAe

YXOG Lrkovomoteltol

o | |11 e

(EC7 Hoapdptinua D)

1.8.3. EAeyxog aoctoxiag¢ Adyw avatponic (STR/GEO Al+M1)

(EC7 E£.2.2, E£.6.1)

(EC7 EN1997-1-1:2004, §9.7.4)

AvoTponl ¢ mpog¢ 1o unpoortd k&tw onuelo (xo0=0,yo=0) (x=0.700,y=1.350 m)
doptio (P.v) vl - y2 Fx Fy X0 yo Mo+ Mo-
[kN/m] [kN/m] [m] [m] [kNm/m] [kNm/m]
Evepyntixy o6non voldv Pax1.35 0.00- 0.40 0.96 0.18 0.700 1.083 1.04 0.12
EvepyntLkh ©6non yaLdv Pax1.35 0.40- 1.35 8.26 1.84 0.700 0.387 3.20 1.28
Bé&poc tolixou W x1.00 0.00 11.82 0.475 0.525 0.00 5.62
SUvoAa= 13.84 4.24 7.02

Yo ﬁ

L..
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ZUVOAO pOImOV AVATPONING
SUvoAo pomdv eguctdBeLog

= 4.24 kNm/m
= 7.02 kNm/m
EAeyxog oe avotponf Med=4.24 < Mrd=7.02 kNm/m,

EAeyxog

Lkavomote{tal

Exkevipdtnta ec=(0.700/2)-(7.02-4.24)/13.84=0

1.8.4. EAleyxog aoctoxiag Adyw oAioc6nong

.149m,

ec<=0.700/3=0.233m

(STR/GEO A1+M1)

(EC7 EN1997-1-1:2004,
N

doptio (P.v) vyl - y2 Fx+ Fx- Fy
[kN/m] [kN/m] [kN/m]
Evepyntixy &6non voldv Pax1.35 0.00- 0.40 0.96 0.00 0.18
EvepyntLkh ©6non yaLdv Pax1.35 0.40- 1.35 8.26 0.00 1.84
HoabntLky OOnon yoLdv Ppx1.00 0.55- 1.35 0.00 16.56 0.00
B&poc tolxou W x1.00 0.00 0.00 11.82
SUvoAa= 9.22 16.56 13.84
TpoLBA e£d&pouc RdA=Nd-tane/yM = 13.84xtan(25.00°)/1.10= 5.87 kN/m
YUVEKT LKOTNTA Rd=A-cu/yM = 1000x0.603x0.005/1.10= 2.74 kN/m
(duvaueilc aviiotaong Adyw ocuvexrtLlrOTNTag €d&poug moapalde {movIiol)
%Uvodlo duvduswv oAlobnong = 9.22 kN/m
SUvodo duvduewv aviioctoaong (16.56/1.40+5.87) = 17.70 kN/m
EAeyxog og oAioOnon Hd=9.22 < Rd=17.70 kN/m, EAeyxo¢ Lxavomoleltoal

1.9. AvtioeLlopLlrdg EAeyXOQ

EAeyxolL euctdbeLag toixou

1.9.1. Auvapeig (evépyeirag

(pe oceilopd)

KOl QVT{ioTtaong) AOKOUHEVEG OTOV TOiXO

Fs =c.B+W.tan(¢)

§9.7.3, §6.5.3)

(EC7 §6.5.3. 10)

(EC8 EN1998-5:2004)

(EC7 §6.5.2)

doptio vyl - y2 Fx Fy X vy
[kN/m] [kN/m] [m] [m]
EvepyntLkh ©6non yaLdv Pa 0.00- 0.40 0.71 0.13 0.000 0.200
EvepyntLkh ©6non yaLdv Pa 0.40- 1.35 6.12 1.36 0.000 0.875
Hodnt Lk O6non yoaldv Pp 0.55- 1.35 -15.59 0.00 0.700 1.083
B&poc tolixou W 0.00 11.82 0.225 0.825
1.9.2. NpboBeteg duvapelg ASyw OELOpOU
doptio vl - y2 Fx Fy X vy
[kN/m] [kN/m] [m] [m]
EvepyntLkh ©6non yaLdv Pa 0.00- 0.40 0.12 0.000 0.200
EvepyntLkh ©6non yaLdv Pa 0.40- 1.35 1.10 0.000 0.875
B&poc tolxou W 1.01 +0.51 0.225 0.825
1.9.3. EAdeyxog ¢pépoucag Lravétntag eddpoug (pe oeLopd)
doptio (P.v) vl - vy2 Fx Fy X0 yo M
[kN/m] [kN/m] [m] [m] [kNm/m]
EvepyntLkh ©6non yaLdv Pax1.00 0.00- 0.40 0.83 0.13 0.700 1.150 0.86
EvepyntLkh ©6non yaLdv Pax1.00 0.40- 1.35 7.22 1.36 0.700 0.475 2.48
B&poc tolixou W x1.00 1.01 11.31 0.475 0.525 -4.85
LUvoAa= 12.80 -1.51
SUVOAO KATAKOPUE®V JdUVAUEWV = 12.80 kN/m
SUVoAo pomdv wg TPOC UIPooT& onuelo = -1.51 kNm/m

SUVOoAO pomdv w¢ mpog uécov BAcewg

Exkevipdinta ec=2.97/12.80=0.232m,

T&oe ¢ ed&poug g=0.072 N/mm?
Evepyd BepéAio L'=0.700-2x0.232= 0.236 m

dépovoa Lxavoétnta £ddeouc RdA=L'

Bg=0.354 m

2.97 kNm/m

ec>0.700/6=0.117m

dépovoa LxkavdéTnta £ddpoug Vd=12.80 < Rd=35.40 kN/m,

EAeyxog

‘quk/yM=0.236x(1000x0.15)/1.00= 35.40 kN/m

Lkavonoleltal

(EC7 Hoapdptinua D)

(EC7 E£.2.2, E£.6.1)
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1.9.4. EAeyxog¢ ¢épouoag LKavOTnIag

eddpoug (pe oceLopd)

(EC7 §6.5.2)

doptio (P.v) vl - y2 Fx Fy X0 yo M
[kN/m] [kN/m] [m] [m] [kNm/m]
Evepynt kg &6non voldv Pax1.00 0.00- 0.40 0.83 0.13 0.700 1.150 0.86
EvepyntLkh ©6non yaLdv Pax1.00 0.40- 1.35 7.22 1.36 0.700 0.475 2.48
B&poc tolixou W x1.00 1.01 12.34 0.475 0.525 -5.33
SUvoAa= 13.83 -1.99
SUVOAO KATUKOPUQWVY dUVAUREWV = 13.83 kN/m
SUVoAo pomdv wg IPOC UIpoot& onuelo -1.99 kNm/m Bq
SUVvoAo pomdv wg mpog péocov Baoewc = 2.85 kNm/m

Exkevipdtnta ec=2.85/13.83=0.206m, ec>0.700/6=0.117m
Bg=0.432 m
Evepyd OepéAto L'=0.700-2x0.206= 0.288 m
dépovoa LrkavéTnta £d&eoug RdA=L' -quk/yM=0.288x(1000x0.15)/1.00= 43.20 kN/m

T&oelg edd&poug g=0.064 N/mm?

(EC7 Hoapdptnua D)

dépovoa LrkavdétTnta £ddpouc Vd=13.83 < Rd=43.20 kN/m, EAeyxoc¢ Lkoavomoleltal (EC7 E£.2.2, EE.06.1)
1.9.5. EAeyxog actoxiag Adyw avatponfg (pe oeilopd) (EC7 §9.7.4)
AVOTPON) ®WC mpog¢ To pnpoortd k&tw onueio (xo=0,yo=0) (x=0.700,y=1.350 m)
doptio (P.v) vyl - y2 Fx Fy X0 yo Mo+ Mo-
[kN/m] [kN/m] [m] [m] [kNm/m] [kNm/m]
Evepynt itk ©6non voldv Pax1.00 0.00- 0.40 0.83 0.13 0.700 1.150 0.95 0.09
EvepyntLlky &6non yaLdv Pax1.00 0.40- 1.35 7.22 1.36 0.700 0.475 3.43 0.95
B&pog tolyxou W x1.00 1.01 11.82 0.475 0.525 0.53 5.62
B&pog tolyxou W x1.00 0.00 -0.51 0.475 0.525 0.24 0.00%*
SUvola= 12.80 5.15 6.66

(*oL poméc apvnILlKOV KATAKOPUQWVY @opTlov Adyw OglopoU mpootifevial OTLg POHéC AVATPEOING)

SUvoAo pomdv avatponng =
SUvoAo pomnmdv evuctdbBeLog =

5.15 kNm/m
6.66 kNm/m

EAcyyxoc og avoatpomnf) Med=5.15 < Mrd=6.66 kNm/m, Elegyxog

LrovomoLelTal

Exkevipdtnta ec=(0.700/2)-(6.66-5.15)/12.80=0.232m,

1.9.6. EAdeyxog actoxioag Adyw odiocOnong (pe oeiopd)

ec<=0.700/3=0.233m

(EC7 §9.7.3,

doptio (P.v) vyl - y2 Fx+ Fx- Fy
[kN/m] [kN/m] [kN/m]
EvepyntLkh ©6non yaLdv Pax1.00 0.00- 0.40 0.83 0.00 0.13
Evepyntixy o6non voldv Pax1.00 0.40- 1.35 7.22 0.00 1.36
HabntLky OOnon yoLdv Ppx1.00 0.55- 1.35 0.00 15.59 0.00
B&pog tolxou W x1.00 1.01 0.00 11.31
SUvola= 9.06 15.59 12.80
TplBA £d&poug RdA=Nd-tane/yM = 12.80xtan(25.00°)/1.00= 5.97 kN/m
YUVEKT LKOTNTA Rd=A-cu/yM = 1000x0.354x0.005/1.00= 1.77 kN/m

(duvaueilc aviiotaong Adyw ouveRTLROTNTNG €3&POUC mapaAe (movIial)

SUvoAo duvduenv oAloBnong

9.06 kN/m

SUvoAo duvdueswv aviiotoong (15.59/1.00+5.97) = 21.56 kN/m
EAeyxog o oAloBnon HA=9.06 < Rd=21.56 kN/m, Elegyxog¢ LkovomolLelTol

§6.5.3,

EC8-5 §5.4.1.1)

(EC7 §6.5.3. 10)
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1.10. EAeyxog endpkreLag dLacTd0E®WV KOPHOU TOiXOU (EC2 EN1992-1-1:2004)

1.10.1. $éption 1.35x(pévipa duopevh)+1l.00x (pdvipa evupevh)+1l.50x (xivntd duopevi)

AuvAuetlc (0to kévipo Bapoug dLatoung) otov kopud tou TOlXOU

y h Fx Fy M

[m] [m] [kN/m] [kN/m] [kNm/m]

0.25 0.250 0.38 1.63 0.02

0.50 0.250 1.39 3.39 0.21

0.75 0.250 2.93 5.30 0.69

1.05 0.250 5.63 7.78 1.88
1.10.2. EAeyXoGg KOPHOU toixou oe KAapyn (EC2 §9.6, §6.1)
SrUpOd epa—-X&AuBag: C25/30-B500C, Emix&Auyn omAilopo’: Cnom=50 mm (§3, §4.4.1.1)
Kataxdpupog omAioudg eAdyxtotog:0.26 (fctm/fyk)d, 0.0013d, 0.0020Ac, péyLotog:0.04Ac (EC2 §9.6.2)

% Med Ned d Kd x/d ec/es Ks As min As

[m] [kN/m] [kN] [mm] [cm?/m] [cm?/m]

0.25 0.02 -1.63 195 53.54 0.00 0.1/20.0 2.30 0.00 ( 2.50)

0.50 0.21 -3.39 195 29.13 0.01 0.2/20.0 2.31 0.00 ( 2.50)

0.75 0.69 -5.30 195 18.92 0.01 0.3/20.0 2.31 0.00 ( 2.64)

1.05 1.88 -7.78 195 12.54 0.02 0.4/20.0 2.32 0.11 ( 2.64)

1.10.3. ¢6ption 1.00x(pévipa Suopevh)+1l.00x (pévipa evpevh)+0.30x(xivnta)+1.00x (oeLopdeg)

AuUvApeLlc (o010 kévipo PBdapouc dLatoung) ortov kopud tou TOolXoUu (ne oeLoupd)

y h Fx Fy M

[m] [m] [kN/m] [kN/m] [kNm/m]

0.25 0.250 0.46 1.63 0.05

0.50 0.250 1.47 3.39 0.26

0.75 0.250 2.95 5.30 0.80

1.05 0.250 5.47 7.78 2.16
1.10.4. EAeyxog¢ KoppoU toixou oe Kapyn (pe oeilopd) (EC2 §9.6, §6.1)
TrUpOS epa-X&AuBac: C25/30-B500C, Emix&Auyn omALcouoU: Cnom=50 mm (83, §4.4.1.1)
Katoakbdpupog omhiopdg eAdytotoc:0.26 (fctm/fyk)d, 0.0013d, 0.0020Ac, péyLotocg:0.04Ac (EC2 §9.6.2)

y Med Ned d Kd x/d ec/es Ks As min As

[m] [kN/m] [kN] [mm] [cm?/m] [cm?/m]

0.25 0.05 -1.63 195 48.44 0.01 0.1/20.0 2.30 0.00 ( 2.50)

0.50 0.26 -3.39 195 27.70 0.01 0.2/20.0 2.31 0.00 ( 2.50)

0.75 0.80 -5.30 195 18.05 0.02 0.3/20.0 2.31 0.02 ( 2.64)

1.05 2.16 -7.78 195 11.87 0.02 0.5/20.0 2.32 0.14 ( 2.64)

1.10.5. OnmAiopoi KoppoU toixou

OnAiopoi miow(xdpa) napeidg Toixou @F10/29.5 ( 2.66cm?/m)
OnAiopdg diavophe & 8/40.0 ( 1.26cm?/m)

OnALopdg epnpdg (erevd.) mapeldg toixou  &10/31.0 ( 2.53cm?/m)
OnAiopdg dLavophe @& 8/40.0 ( 1.26cm?/m)
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1.10.6. AyrUpwon onALopoU KOpPHoU Ttoixou (EC2 §8.4)
Baolkd pRxog aykUpwong (EC2 EE.8.3)
lb,rqd:(@/4)(osd/fbd):(10/4)x(23/l.61):36mm
0sd=435.00x14/266=23MPa fbd=2.25x0.70xfctd=1.61 MPa (EC2 §8.4.2)
AnotToUpevo uNAKoC aykUpwong lbd=0.70x36=25mm, Cnom=50mm>3x10=30mm=(3¢) (EC2 §8.4.4, T.8.2)

EA&xLoto pAxKog aykUpwong lb,min=max(0.301lbrqgd, 19, 100mm)=100mm
Anopoaitnto &ykitoTpo 100mm oTto k&tTw &Kpo Twv P&RJWV OHALOUOU

1.10.7. EAeyxoG KoppoU oce didtunon (EC2 EN1992-1-1:2004, §6.2.2)

SrUpOS epa-X&AuBag: C25/30-B500C, Emix&Auyn omAilopoy: Cnom=50 mm (§3, §4.4.1.1)
H xatavopun tou ¢@optlou dBnong elval ypapplxn, dpa n petafoAn tng dLATunt LKACQ
dUvaunc eivoal napaBoArtkfy. H petafoAl tng dLATOUAC TOU KOPUOU €l{val YVPOUUHPLKA.
Apa n ducuevéoTtepn 0fon yvio £heyxo diLdtunong £ivoal oto K&Tw PWEPOC TOU KOPUOU.

Ved=3.87 kN/m, Ved (+oeiopitxdg)=3.83 kN/m, Ned=-6.16 kN/m

Avtoxn tépvouoca xwpic omAiopd did&tunong Vrdc (EC2 §6.2.2)
Vrde=[Crdc -k - (100pl -fck) %¥+k1 -ocp] ‘bw-d (EC2 E£.6.2.a)
Vrdc>= (vmin+kl -ocp) ‘bw-d (EC2 E£.6.2.Db)

Crdc=0.18/yc=0.18/1.50=0.120, fck=25MPa ,bw=1000mm, d=195mm

k=1+4/(200/d)<=2, k=2.00, k1=0.15

pl=Asl/ (bw-d)=266/(1000x195)=0.0014

ocp=Ned/Ac=1000x6.16/250000=0.02N/mm?

vmin=0.0350 k" . yfck = 0.49N/mm?, (EC2 E£.6.3N)
Vrd,c(min)=0.001x(0.49+0.15x0.02)x1000x195=96.14kN/m
VrdC=O.OOlX[O.lZOXZ.OOX(O.14X25)0%+O.15XO.OZ]XlOOOX195=71.64, Vrdc=96.14kN/m

Ved=3.87 kN/m <= Vrdc=96.14 kN/m, di&tunon OK

Vrdmax=oacw ‘bw 'z ‘vl -fcd/ (cot8+tan®), Ved/max (Vrdmax)=0.01, 6=45.0° cot6=1.00 tan6=1.00
acw=1.00 z=0.9d, fck=25.0<=60Mpa v1=0.6[1-fck/250]=0.6[1-25/250]1=0.540, fcd=14.17Mpa
Vrdmax=0.001x1.00x1000x0.9x195x0.540x14.17/2.00=671.4 kN

Ved=5.6 kN < 671.4 kN =Vrdmax, o €AeyXog enmaAnbevetal

1.11. EAeyxog endpkreLoag dLactdoewv nedidou KalL omAiLopol (EC2 EN1992-1-1:2004)

1.11.1. EAeyxo¢ tpApato¢ pnpootd x=0.700 m to x=0.250 m

SUVOAO KATAKOPUQWVY dUVAUREWV = 17.98 kN/m ill III III IlQ3

SUVOAO pomdv w¢ mpog pécov PBloeswg = 1.54 kNm/m v M
gl= 0.045 N/mm?, g2= 0.020 N/mm?, w= 0.450 m
nicon and (dto B&poc g3= 0.010 N/mm? W

M= 2.68 kNm/m, V= 10.09 kN/m q1wq2
V oe amndéotaon h=250mm and nopetd = 5.85 kN/m

Med= 2.68k Nm/m, Ved= 5.85 kN/m

1.11.2. EAeyxo¢ tpApato¢ pmpootd x=0.700 m to x=0.250 m (pe oceiLopd)
12.80 kN/m

SUVOAO pomdv w¢ mpog pécov PBdoswg = 2.85 kNm/m

gl= 0.067 N/mm?, g2= 0.000 N/mm?, w= 0.450 m

nieon and (dto B&poc g3= 0.008 N/mm?

M= 3.24 kNm/m, V= 9.20 kN/m

V og ambéotoon h=250mm and nmoapeld = 6.55 kN/m

Med= 3.24k Nm/m, Ved= 6.55 kN/m

SUVOAO KATAKOPUE®V JdUVAUEWV

1.11.3. EAeyxog nedidou évaviL rapyng (EC2 EN1992-1-1:2004, §6.1)
SrUpOS epa-X&AuBag: C25/30-B500C, Emix&Auyn omAilopoy: Cnom=50 mm (83, §4.4.1.1)
Med= 3.24kNm/m, d=244mm, Kd=13.56 x/d=0.02 e€c2/es1=-0.4/20.0 ks=2.31, As= 0.31lcm?/m
EA&YX LOTOC omAlopdg As>=0.26bd -fctm/fyk (As= 3.30cm?/m) (EC2 §9.3.1)

EX&XxLOTOC omAlopdc @12/34.0 ( 3.32cm?/m)
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1.11.4. OmAiopoi medidou toixou

OnmAiLopdg medidovu KAT® @12/34.0 ( 3.32cm?/m)
Asvutepelwv eykdpoLog¢ omAiopdc F12/40.0 ( 2.82cm?/m)

1.11.5. EAeyxog nedidou oe didtpnon-3diLatpnon (EC2 EN1992-1-1:2004, §6.2.2)

SrUpddepa-X&dAuRag: C25/30-B500C, Emix&Auyn omAlopoU: Cnom=50 mm (§3,
Avtoxn dLdtpnong xwplic omAiopd didtunong Vrdc (EC2 §6.4.4)
Vrde=[Crdc -k - (100pl -fck)%®¥.(2d/a)] ‘bw-d (EC2 EE£.6.50)
Vrdc>=[vmin -2d/al ‘bw-d, d=dm=244mm, a=244mm
Crdc=0.18/yc=0.18/1.50=0.120, fck=25MPa ,bw=1000mm, d=244mm
k=1+4(200/d)<=2, k=1.91

pl=Asl/ (bw-d)=332/(1000x244)=0.0014

vmin=0.0350 k" \fck = 0.46N/mm?, (EC2 EE.6.3N)
Vrd,c(min)=0.001x(0.46x2x244/244)x1000x244=224.48kN/m
Vrde=0.001x[0.120x1.91x(0.14x25)%®x2%x244/2441x1000x244=169.82, Vrdc=224.48kN/m
Ved=6.55 kN/m <= Vrdc=224.48 kN/m, di&tunon kot dtd&tpnon OK

Vrdmax=oacw ‘bw 'z ‘vl -fcd/ (cot8+tan®), Ved/max (Vrdmax)=0.01, 6=45.0° cot6=1.00 tan6=1.00
acw=1.00 z=0.9d, fck=25.0<=60Mpa v1=0.6[1-fck/250]=0.6[1-25/250]1=0.540, fcd=14.17Mpa
Vrdmax=0.001x1.00x1000x0.9%x244x0.540x14.17/2.00=840.2 kN

Ved=10.1 kN < 840.2 kN =Vrdmax, o €Aegyxog enmaiAnbeletal

1.12. Npopétpnon UALRAV

TrUpddepa oavd pétpo pRkKoug Tolxou 0.473 m3*/m

OnAtopdbc avé pétpo uRxoug tolyou 14.835 kg/m

SUVOALK& okupddepa tolyxou 19.020x 0.473= 8.987 m?

SUVOALkOC omAlopdc tolyxou 19.020x 14.835= 282.160 kg
BETONexpress
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2. TOIXOX T14 (ANATOAIKH NAATEIA)

Toixog avtiotpLi{ng wnAiopévou orUpodépatog
(EC2 EN1992-1-1:2004, ECO EN1990:2002, EC7 EN1997-1-1:2004, EC8 EN1998-5:2004, +NA-ELOT:2010)

C25/30 - B500C
Zeiopodg a=0.160g

0.250
T T $=0.00" ¢k=20.00° T T
4 ck=0.020N/mm?
9 8k=10.00° 2
¥=20.00 kNm® 3
0k=25.00° T
ck=0.005N/mm?
3 8 k=12.50° 3
® 2 y=21.00 kNm® ®
T ok=2s00° g
ko0, 005N 0450 ] §
8k=0.00°
3 y=21.00 kN/m?*
©
} 0.700 |
9k=25.00°
ck=0.005N/mm?
quk=0.15N/mm?
2.1. Ztoixeia toixou-Napdpetpot-Kavoviocpol
ALaotdoeLg
OALkO Uyog tolxou h= 1.350 m
MAkog Tolxou L= 6.460 m
IA&tog tolXxOU OTINV KOPUQY Bl= 0.250 m
IA&t0oG¢ kKopuoU tolyxou otnv B&on B2= 0.250 m
OALkO mA&Tog PBdonc tolixou B= 0.700 m
IA&toc PB&ong tolyxou unpootd 0.450 m
IA&toc P&ong tolyxou miow 0.000 m
Yyogc koppoU tolxou ho= 1.050 m
Yyoc R&ong tolixou 0.300 m
Yyog RB&ong tolixou pmpoot& 0.300 m
Yyog RB&ong tolixou miocw 0.300 m
Tovia epnpdc mope &g pe KATAkOP 0.000° (0:1)
Tovia nicw noapeldc pe KATaAkOPUO 0.000° (0:1)
Bapog toixou
E1d1kd B&pog UALkOU Ttolxou vyg=25.000 kN/m?
EpBaddév diLatounc tolxou A= 0.473 m?
IdL0o B&poc toixou avd pétpo W= 0.473x25.000= 11.82 kN/m
Kévipo B&poug tolyxou x=0.225 m, y=0.825 m (x0=0.475 m, yo=0.525 m)
YALk& toiyxou
Avwedoun : Trupbddepo-X&AuPoac: C25/30-B500C (EC2 §3)
: Emitk&Auyn omAtopoU: Cnom=50 mm (EC2 §4.4.1)

OeuéALlo : IxUupbddsua-X&AuBag: C25/30-B500C
: Emixk&Auyn omAtopoU: Cnom=50 mm
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2.2.

Enipépoug ouviedeotég yLa SpdoeLlg Kol

edapLKEQ

OplLakfy katdotaon Iccopomniag

(EQU) ,
(

Apb&on Mév Lun Auocupevic yGdst:
Mév Lun EuvoLkh yGstb:
MetoafBAnth AUCpevVAHQ yQdst:
MetafAnth Euvolkp vyQstb:
Edaptlkéc Tovia dLoaTunt LKAG AVIOXHC Yo
1dLétnTtec Tuvoxn cC yc
AlXTPUNT LKA avIOXH Cu ycu:
OALIIT LK avioxn gqu yaqu:
Bé&poc YW

YR, v (R2)=1.40,

2.3.

vR,h(R2)=1.10,

VR, e (R2)=1.40

Id.6tnteg eddpoug Oepediwong

OALTIT LKA avioxn ed&poug otn PR&on
Tovia tpLPHg ed&poug otn PR&on
SUVTEAEOTAC OUVEKRTLKRKOTNTAG OTIn B&on

©=25.00°,

AouLkoU TUmou

LdLétnteg (EC7 Htv. A.1-A.4, EC8-5 §3.
(STR), TewtexvikoU tUnou (GEO)
EQU ) (STR/GEO) (ZeLopde)
( A1+M1 )
1.10 1.35 1.00
0.90 1.00 1.00
1.50 1.50 1.00
0.00 0.00 0.00
1.25 1.00 1.00
1.25 1.00 1.00
1.40 1.00 1.00
1.40 1.00 1.00
1.00 1.00 1.00

qu=0.15 N/mm?

ouvieAeoTNg TPLPAC tan(e)=0.466

c=0.005 N/mm?

2.4. ZeLopLkOi OUVTEAEOTEQ
Avnvyuévn celoptky emttdyxuvon e€ddpouc ag=axg, o=0.16
Kataxdp./opl. OglOpLlKy emltdxuvon avg/og=0.90
Suvt. Beperliwong S=1.00
Suvt. omoudaldintac xtiplou yI=0.80
MelwT LXKOGC OUVTIEAECTNG OUUIEPLPOPAC r=1.50

OpLldéviLog OegloplkdQ

Kataxkbdpupog oceloplrdQ

OUVTEAEOTAC
CUVTIEAECTAC

ZDeLlopLKEG duvapeLg (ektd6g duvapenv Adyw OOnong yoLdv)

OpLlovTLa

Katakdbpuepn dUvaun oeLopolu Adyw

dUvoun oelLopoU AOY®

1d{ou Bé&poucg
1dlou R&poucg

Fwx=
Fwy=

(EC8 EN1998-5:2004,

kh=0.80x0.16x1.00/1.500=0.085
kv=0.50x0.085=0.043

11.82x0.085=
11.82x0.043=

1.01 kN/m
0.51 kN/m

2.5. Ynmoloyiopdég evepyntilkAg¢ 66Onong yatdv katd (Coulomb)
2.5.1. Tpfpa toixou andé ¥=0.000 m éwg ¥=0.450 m, Hs=0.450 m
Avew Inuefio A x= 0.000 m y= 0.000 m

K&tw Snpeio B x= 0.000 m y= 0.450 m

IdiLétnteg edapoug
TUnog ed&poug

ELdL1kd B&pog EnpoUu ed&poucg
ELd1kd B&pog xopeopévou eddpoucg

ELd1kd RB&pog vepoU

Tovia gowTeplkAC TELPRAHC TOoU £d&OOUCQ
SUVTeAeOoTAC ouveRTLkROTNTAG €d&POUC

ApYyLAOGC

vy =20.
ys=21.
yw=10.
©=20.

Tovia emiedvelac €d&poug jpe opllévTLa B= 0.
Tovia niow nmoapeltd&c tolixou pe roataxrkdpupo H= 0.
Tovia tplRAg netafl toliyxou xalL ed&poucg 5=10.
QOnon ovppwva pe Oswpia Coulomb

Tovia emimédou oAicOnong p=45°+¢/2= 53.00

SUVTEAEOTANC €VeEPYNTLKAC Od6nonc Ka = 0.522 0.447

00 kN/m?
00 kN/m?
00 kN/m?
00°

c=0.020 N/mm?

00°
00°
00°

EQU Al+M1

55.

QBnon vyaldv xo® Ulog g(y)=gA+y -y -Ka

00°

(EC8 §3.2.1, T.
(EC8-5 IILvakag

§7.
(EC8-5 §7.
(EC8 §3.2.
(EC8 §3.2.

(EC8-5 EE.
(EC8-5 EE.

da

cos?(¢-8)

KA= )
cos“0 cos(9+6)[1+

sin(@+d)sin 2
cos(9+6)cos(6-ﬁ)]

~N NN W W

1)

N P Pw D wNDN
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Mév ipeg SpaceLg

EQU Al+M1

QBnon (mieon) ornv xopuen (y=yA) gA= 0.00 0.00 kN/m?
QOnon (nieon) otnv B&on (y=yA+ 0.45m) gB= 4.70 4.02 kN/m?
QOnon (dUvoaun) vyoldv Pa= *s(gA+gB)H Pa= 1.06 0.90 kN/m
Tovia &Onong yoLdv o = 8.00 10.00 °
QOnon vyaldv ko1& x KATeUOUVODN Pax= 1.05 0.89 kN/m
QOnon vyaldv ko1& y KATeUOUVODN Pay= 0.15 0.16 kN/m
Pomfy ®6nong yaldv w¢ mpoc¢ onuelo (x=0,y=0) M = -0.31 =-0.27 kNm/m

Inueio gpapupoyng @Bnong vatrdv x= 0.000 m, y= 0.300 m

ZUvoAa SUVAHE®V KAL POMQV

AuvAue L g Kol pomég o010 KATw onupeio B (x=0.000 m, y=0.450 m)

Mév ipeg dpdoetLg

EQU Al+M1
SUVOALKN oplldédvTLia @Bnon yaldv Fsx= 1.05 0.89 kN/m
SUVOA LKL koataxbdbpuen &®@6non voaldv Fsy= 0.15 0.16 kN/m
SUVOALKN pomf &6nong vyoLdv Ms = 0.16 0.13 kNm/m

LeLOpLKEG dUVAPELQ (EC8 EN1998-5:2004, §7.3.2, Hop&ptnua E)

OpLldébvtiog oeloptlkdg ouvtedeotnge kh=0.80x0.16x1.00/1.500=0.085
Katakdpupog oceloptlkdC ouviedeotng kv=0.50x0.085=0.043

Edagoc névw and tov udpopdpo opllovia

tan (w)=kh/ (1-kv)=0.085/(1-0.043)=0.089, »w=5.08°

(EC8-5 E¢.7.1, T.7.1)
(EC8-5 EE.7.2)
(EC8-5 Hapdptnua E.5)

Method Mononobe-Okabe (EC8-5 Hapdptnua E.4)

via 66non yaldv xatd Tn SLAPKE LA Of LOPoU Ke= cos?(¢-w-6)

SUVTEAECTAC €veEPYNTLKAC &®Onong, Ke* (STR)= 0.521 cosw cos % cos(5+8+w) 1+ \ [SIN(@*B)sin(e-w-B) 2
. . . . . cos(6+w+d)cos(6-B)

pboBetn nieon €d&pouc AdOYyw OglouoU

enl{ tng STR xkat&otaong ¢dptiong £=(Ke*/Ke-1)=(0.521/0.447-1)=0.166

AUvoun ed&eouc Adyw oeLopLkoU optiou (Mbvipeg dpdoelLc ) Fx=1.166x 0.89= 1.04 kN/m

2.5.2. TpApa toixou amdé ¥=0.450 m éwg¢ ¥=1.350 m, Hs=0.900 m
Avew Inuefio A x= 0.000 m y= 0.450 m
K&tw Snpeio B x= 0.000 m y= 1.350 m

Idiétnteg edapoug

TUnog ed&poug : ApyLlLAog pe A&uupo du
ELdL1kd B&pog EnpoUu ed&poucg y =21.00 kN/m?3

ELdL1kd B&pog ropeopévou eddpoug ys=23.00 kN/m?3

E1d1xd B&pog vepoU yw=10.00 kN/m?3

Tovia gowteplkAc TPLPRAC TOU £d&pOUCQ ©=25.00°

SUVTeAeOoTAC ouverTLkROTNTAG €d&POUC c=0.005 N/mm?

Tovia emiedvelac €d&poug jpe oplldévTLa B= 0.00°

Tovia niow mapeldc tolxou pe xatoakbdbpupo 6= 0.00°

Tovia tplRAg netafl toliyxou xalL ed&poucg 5=12.50° s

doptia emi TOU €d3&POUG OTNV KOPUPR
OuotLdépoppo pdviuo eoptio g= 9.00 kN/m?
Opotdpoppo xivntd poptio g= 0.00 kN/m?

QOnon ovppwva pe Oswpia Coulomb

EQU Al+M1 K =
Tovia emimédou oAlobnong p=45°+¢/2= 55.00 57.50° A
SUVTEAEOTNC €VeEPYNTLKAC Od6nonc Ka = 0.447 0.367

QBnon valdv xo® Ulog g(y)=gA+y - y-Ka

cos?(p-0)

2 sin(@+d)sin(@-B) 2
cos Gcos(9+6)[1+ cos(B6+0)cos(6-B)
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Mév ipeg SpaceLg

EQU Al+M1

QBnon (mieon) ornv xopuen (y=yA) gA= 4.02 3.30 kN/m?
QOnon (nieon) otnv B&on (y=yA+ 0.90m) gB= 12.47 10.24 kN/m?
Q6non (dUvaun) vyaldv Pa= s (gA+gB)H Pa= 7.42 6.09 kN/m
Tovia &Onong yoLdv o = 10.00 12.50 °

QOnon vyaldv ko1& x KATeUOUVODN Pax= 7.31 5.95 kN/m
QOnon vyaldv ko1& y KATeUOUVODN Pay= 1.29 1.32 kN/m
Pomy ®6nong yaldv w¢ mpoc¢ onuelo (x=0,y=0) M = -7.14 -5.81 kNm/m

Inueio gpapupoyng @Bnong valrdv x= 0.000 m, y= 0.977 m

ZUvoAa SUVAHE®V KAL POMQV

AuvAue Ll g Kol pomég o010 KATw onupeio B (x=0.000 m, y=1.350 m)

Mév ipeg dpdoetLg

EQU Al+M1
SUVOALKN oplldédviLia @Bnon yalLdv Fsx= 8.36 6.84 kN/m
SUVOALKN koTtaxbdpuen ®Onon voaldv Fsy= 1.44 1.48 kN/m

SUVOALKN pomf &6nong vyoLdv Ms = 3.83 3.15 kNm/m

LeLOpLKEG dUVAPELQ (EC8 EN1998-5:2004, §7.3.2, Hop&ptnua E)
OpLldébvtiog oeloptlkdg ouvtedeotnge kh=0.80x0.16x1.00/1.500=0.085 (EC8-5 Ef.7.1, T.7.1)
Katakdpupog oceloptlkdC ouviedeotng kv=0.50x0.085=0.043 (EC8-5 EE.7.2)
Edagoc névw and tov udpopdpo opllovia (EC8-5 Hapdptnua E.5)

tan(w)=kh/(1-kv)=0.085/(1-0.043)=0.089, «©=5.08°

Method Mononobe-Okabe (EC8-5 Hapdptnua E.4)

via 66non yaldv xatd Tn SLAPKE LA Of LOPoU Ke= cos?(¢-w-6)

ZUVTEAEOTAG e€VvePYyNT LKAG @Bnong, Ke* (STR)= 0.433 amwcos%coq&$+w)1+\§E&E§EEGEEEL ?
. . . . . cos(6+w+d)cos(6-B)

pboBetn nieon €d&pouc AdOYyw OglouoU

eni{ tng STR xat&otaong ¢dptiong £=(Ke*/Ke-1)=(0.433/0.367-1)=0.180

AUvoun ed&eouc Adyw oeLopLkoU optiou (Mbvipeg dpdoelLc ) Fx=1.180x 5.95= 7.02 kN/m

2.6. Ynmoloyiopég maOntiKkAg @Onong yaitdv katd (Rankine)

2.6.1. TpApa toixou andé ¥=0.800 m éwg ¥=1.350 m, Hs=0.550 m
Avw Inuefo A x= 0.700 m y= 0.800 m
K&tw Znpelo B x= 0.700 m y= 1.350 m

Idiétnteg edapoug

TUnog ed&poug : ApyLAog pe A&uuo

E1d1xd Bdpoc EnpoU e£d&poug y =21.00 kN/m?3
ELd1kd PB&pog xopeopévou eddpoucg ys=23.00 kN/m?3
ELdtkd B&pog vepoU yw=10.00 kN/m?3
Tovia gowTeplkAC TELPRAHC TOoU £d&OOUCQ ©=25.00°
ZUuvTeAeoTtNg ouvekTLkOTNTAG €d&POUC c=0.005 N/mm?
Tovia emiedvelag ed&poug pe oplldvT Lo B= 0.00°
QOnon oe KATAkKOPUQEO emLO&VE LA 6= 0.00°

Tovia TpLlPAC petafld tolyou xalL ed&pouc &= 0.00°

QOnon ovppwva pe Oswpia Coulomb

EQU Al+M1 K. = cos2(¢p+8)

Tovia € ¢d50ou oAlobno =45°-¢p/2= 35.00 32.50° p- i i 2
VA I LI:I u ’ n DC o ) COSZG 003(9'6) 1- Sln(<p+6)S|n((p+B)
Juvtereotic nadntLxhg ©6nong Kp = 2.040 2.464 cos(6-6) cos(B-B)
QBnon vyaldv xo® Ulog g(y)=gA+y -y -Kp
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Mév ipeg SpaceLg

Q6non (mieon)
Q6non (mieon)
QOnon (dUvoaun)
Tovia ®Onong vy
Qénon

Qénon

Ponfy ®6nong yaldv og mpoc¢ onuetlo
Inueio gpapupoyng @bnong valrdv x= 0.700 m,

oTnv KOopuen

otnv PBd&on

(y=yA)
(y=yA+ 0.55m)

vaLodv Pa= s (gA+gB)H

ALV

YoLOV KAT& X KATeUbuvon

YaLdv KoT& y KaTeUOuvon

ZUvoAa SUVAHE®V KAL POMQV

AUVAPE LG KOl

Mév ipeg dpdoet

SUVOALKN oplldédvTLla @Bnon yaLdv

S

poméc oto k&tw onueio B

Fsx=

SUVOA LKL koaTaxkbdpuen &®Onon yoldv Fsy=

SUVOALKN pomf &6nong vyoLdv

LeLOpLKEG dUVAPELQ

tan (w

Ms

(X=0/y=0)

(EC8 EN1998-5:2004,

EQU Al+M1
gA= 0.00 0.00 kN/m?
gB=-23.56 -28.46 kN/m?
Pp= 6.48 7.83 kN/m
a = 0.00 0.00 °
Ppx= -6.48 -7.83 kN/m
Ppy= 0.00 0.00 kN/m
M= 7.56 9.14 kNm/m
y= 1.167 m
(x=0.700 m, y=1.350 m)
EQU Al+M1
-6.48 -7.83 kN/m
0.00 0.00 kN/m
-1.19 -1.43 kNm/m
©=5.08"°

)=kh/ (1-kv)=0.085/(1-0.043)=0.089,

SuvteAeotnNg nmadntLkAC ®Onong Kp* (STR)= 2.319
E=(Kp*/Kp)=(2.319/2.464)=0.941

SUVOALKN oplldédviLla @Bnon yaldv Fsx=

EQU
-6.10

Al+M1
-7.37

§7.3.2,

Hopdptnua E)

2.7. EAleyxol euct&beiag toixou (EQU)
2.7.1. Auvapeig (evépyeLag KAl AVTIIiOTAONG) AOKOUpEVEG otov toixo (EQU)
doptlo vl - y2 Fx Fy X vy
[kN/m] [kN/m] [m] [m]
Evepyntixy 06non voldv Pa 0.00- 0.45 1.05 0.15 0.000 0.300 h
EvepyntLkh ©6non yaLdv Pa 0.45- 1.35 7.31 1.29 0.000 0.977
HDodnt Lk O6non yoaldv Pp 0.80- 1.35 -6.48 0.00 0.700 1.167
B&poc tolixou W 0.00 11.82 0.225 0.825
2.7.2. EAeyxog ¢épovoag Lravétntag eddpoug (EQU) (EC7 EN1997-1-1:2004, $6.5.2)
EAeyxog mepimtwong pe 0.90x(idito Papog+pdévipa)+0.00x(kivnTtd KOPUPRQG)
doptio (P.v) yl - y2 Fx Fy X0 yo M
[kN/m] [kN/m] [m] [m] [kNm/m]
Evepynt ik o6non voldv Paxl1.10 0.00- 0.45 1.16 0.17 0.700 1.050 1.09 X0
Evepynt ik o6non voldv Paxl1.10 0.45- 1.35 8.04 1.42 0.700 0.373 2.01
B&poc tolyxou W x0.90 0.00 10.64 0.475 0.525 -5.06
SUvoAa= 12.23 -1.96
SUVOAO KATAKOPUQWVY dUVAUREWV = 12.23 kN/m
SUVOAO pomdv ®w¢ HPOG UIPOCT& onuelo = -1.96 kNm/m Bq
SUVoAO pomdv w¢ mpog péocov Baoewc = 2.32 kNm/m
Exkevipdtnta ec=2.32/12.23=0.190m, ec>0.700/6=0.117m /LIJ/L}//
T&oe g e€d&opouc g=0.051 N/mm? Bg=0.481 m
Evepyd OeguéAito L'=0.700-2x0.190= 0.321 m (EC7 Hap&ptinua D)
dépovoa LxavéTnta £ddpoug RdA=L' -quk/yM=0.321x(1000x0.15)/1.40= 34.39 kN/m
dépouvoca LkavoéTnta £d&poug Vd=12.23 < Rd=34.39 kN/m, EAeyxocg LkovomnolLeltol (EC7 E£.2.2, EE.6.1)
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EAeyxog mepintwoong pe 1.10x(idi0 Papog+pdvipa)+1.50x(xivntd KOpUPHG)

doptio (P.v) yl - y2 Fx Fy X0 yo M
[kN/m] [kN/m] [m] [m] [kNm/m]
Evepynt itk ©6non voldv Pax1.10 0.00- 0.45 1.16 0.17 0.700 1.050 1.09
EvepyntLkh &6non yaLdv Pax1.10 0.45- 1.35 8.04 1.42 0.700 0.373 2.01
B&pog tolyxou W x1.10 0.00 13.00 0.475 0.525 -6.18
SUvoAa= 14.59 -3.08
ZUVOAO KATAKOPUPLV SUVAUEWDV = 14.59 kN/m
SUVOAO pomdv w¢ HPOC UIPOcT& onuelo = -3.08 kNm/m Bq
SUVvoAo pomdv wg mpog Héocov Baoewc = 2.03 kNm/m

Exkevipdtnta ec=2.03/14.59=0.139m, ec>0.700/6=0.117m
T&oeLlg edd&poug g=0.046 N/mm? Bg=0.633 m
Evepyd BenéAito L'=0.700-2x0.139= 0.422 m

®épovoa travotnta €ddpoug RA=L' -quk/yM=0.422x(1000x0.15)/1.40= 45.21 kN/m
Pépovoa Lkavdtnta eddpoug Vd=14.59 < Rd=45.21 kN/m, EAeyxog¢ Lxovonoleltal

(EC7 Hap&ptinua D)

(EC7 E£.2.2,

2.7.3. EAeyxog actoxiag Adyw avatponfig (EQU) (EC7 EN1997-1-1:2004,
AVOXTPON ®WC mPOoC TO umpootd k&tw onueio (xo0=0,yo=0) (x=0.700,y=1.350 m)
doptio (P.v) vyl - y2 Fx Fy X0 yo Mo+ Mo-
[kN/m] [kN/m] [m] [m] [kNm/m] [kNm/m]
Evepynt itk &©6non voldv Pax1.10 0.00- 0.45 1.16 0.17 0.700 1.050 1.21 0.12
Evepynt itk ©6non voldv Pax1.10 0.45- 1.35 8.04 1.42 0.700 0.373 3.00 0.99
B&pog tolxou W x0.90 0.00 10.64 0.475 0.525 0.00 5.06
SUvola= 12.23 4.21 6.17
YUVOAO POHOV aVATPOMAC = 4.21 kNm/m
YUVoAo pomdv guotdbelac = 6.17 kNm/m
EAeyxog og ovatponf Med=4.21 < Mrd=6.17 kNm/m, EXeyxog LkovomoieslTol
Exkevipdétnta ec=(0.700/2)-(6.17-4.21)/12.23=0.190m, ec<=0.700/3=0.233m
2.7.4. EAeyxog actoxioag Adyw oAicOnong (EQU) (EC7 EN1997—1—1:2%P4, §9.7.3,
doptio (P.v) yl - vy2 Fx+ Fx- Fy
[kN/m] [kN/m] [kN/m]
Evepynt itk ©6non voldv Pax1.10 0.00- 0.45 1.16 0.00 0.17
Evepyntixy &6non voldv Pax1.10 0.45- 1.35 8.04 0.00 1.42
DoabntLxky OOnon yoLdv Ppx0.90 0.80- 1.35 0.00 5.83 0.00
Bé&poc tolixou W x0.90 0.00 0.00 10.64
SUvoAa= 9.20 5.83 12.23 Fs =c.B+W.tan(p)
TpLRH e€ddpouc RdA=Nd-tane/yM = 12.23xtan(25.00°)/1.25= 4.56 kN/m
SuvexrtTLlkOéTnTe Rd=A-cu/yM = 1000x0.481x0.005/1.25= 1.92 kN/m
(duvépuetlc aviliotaong Adyw oUveKRTLKRKOTNTIAG €3&pOUC mapaAe{movIoal)
SUvoAo duvduewnv oAloBnong = 9.20 kN/m
SUvoAo duvduenv aviiotoong (5.83/1.00+4.56) = 10.39 kN/m

2.

EAeyxoc og oAloBnon HA=9.20 < Rd=10.39 kN/m, E:eyxog LravomolLel{Tol

8. EAeyxol evotébeiLag toixou (STR/GEO Al+M1)

2.

8.1. AuvépeiLg (evépyeLog KoL avIiotoong) ookoUpeveg otov toixo (STR/GEO Al+M1)

ES.6.1)

§9.7.4)

(EC7 §6.5.3. 10)

doptio yl - y2 Fx Fy X %
[kN/m] [kN/m] [m] [(m] P
Evepynt itk &o6non voldv Pa 0.00- 0.45 0.89 0.16 0.000 0.300 h
EvepyntLkh ©6non yaLdv Pa 0.45- 1.35 5.95 1.32 0.000 0.977
Hoabnt Lk OOnon yoLdv Pp 0.80- 1.35 -7.83 0.00 0.700 1.167
B&poc tolxou W 0.00 11.82 0.225 0.825 X
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2.8.2. EAeyxog ¢@épouocag Lravdétntoag eddpoug (STR/GEO Al+M1) (EC7 EN1997-1-1:

EAeyxog¢ mnepinmtwong pe 1.00x(idito Papog+pdévipa)+0.00x(RKLvnTd KOPUGRQG)

2004, §6.5.2)

doptio (P.v) vl - y2 Fx Fy X0 yo M
[kN/m] [kN/m] [m] [m] [kNm/m]
EvepyntLkh ©6non yaLdv Pax1.35 0.00- 0.45 1.20 0.22 0.700 1.050 1.11
EvepyntLkh ©6non yaLdv Pax1.35 0.45- 1.35 8.03 1.78 0.700 0.373 1.76
B&poc tolixou W x1.00 0.00 11.82 0.475 0.525 -5.62
SUvoAla= 13.82 -2.75
SUVOAO KATAKOPUQE®V JdUVAUEWV = 13.82 kN/m
SUVoAo pomdv wg TPOC UIPooT& onuelo = -2.75 kNm/m i aq
SUVOAO pomdv w¢ mpog uécov BAcewg = 2.09 kNm/m

Exkevipdtnta ec=2.09/13.82=0.151m, ec>0.700/6=0.117m

T&oelg e€d&opoug g=0.046 N/mm? Bg=0.596 m

Evepyd BepéAio L'=0.700-2x0.151= 0.398 m

dépovoa LrkavéTnta £d&eoug RA=L' -quk/yM=0.398x(1000x0.15)/1.40= 42.64 kN/m
dépovoa LkavdéTnta e£ddpoug Vd=13.82 < Rd=42.64 kN/m, EAeyxog Lxoavomoleltal

EAeyxog mepintwoong pe 1.35x((di10 Papog+pdvipa)+1.50x(xivntd KOpUPNG)

(EC7 Hoapdpinua D)

(EC7 E£.2.2, E£.6.1)

doptio (P.v) yl - y2 Fx Fy X0 yo M
[kN/m] [kN/m] [m] [m] [kNm/m]
Evepynt itk ©6non voldv Pax1.35 0.00- 0.45 1.20 0.22 0.700 1.050 1.11
EvepyntLlky &6non yaLdv Pax1.35 0.45- 1.35 8.03 1.78 0.700 0.373 1.76
B&pog tolyxou W x1.35 0.00 15.96 0.475 0.525 -7.59
SUvoAla= 17.96 -4.72
ZUVOAO KATAKOPUPLV SUVAUEWDV = 17.96 kN/m
SUVOAO pomdv w¢ HPOC UIPOocT& onuelo = -4.72 kNm/m
SUVvoAo pomdv wg mpog péocov Baoewc = 1.57 kNm/m

Exkevipdinta ec=1.57/17.96=0.087m, ec<=0.700/6=0.117m

T&oeLtg edd&poug gl=0.045 N/mm? g2=0.006 N/mm?

Evepyd BeuéAio L'=0.700-2x0.087= 0.525 m

®épovoa Lravotnta €ddpoug RA=L' -quk/yM=0.525x(1000x0.15)/1.40= 56.25 kN/m

dépovoa LrkavdétTnta £ddpoug Vd=17.96 < Rd=56.25 kN/m, EAegyxoc¢ Lkavomolelital

(EC7 Hap&ptnua D)

2.8.3. EAeyxog aoctoxiag¢ Adyw avatponfic (STR/GEO Al+M1)
AVOTPON ®WC mpog¢ To pnpoortd k&tw onueilio (xo=0,yo=0) (x=0.700,y=1.350 m)

(EC7 E£.2.2, E£.6.1)

(EC7 EN1997-1-1:2004, §9.7.4)

E

X

doptio (P.v) yl - y2 Fx Fy X0 yo Mo+ Mo- E
[kKN/m] [kN/m] [m] [m] [kNm/m] [kNm/m] o Y
Evepynt itk &©6non voldv Pax1.35 0.00- 0.45 1.20 0.22 0.700 1.050 1.26 0.15
EvepyntLkh ©6non yaLdv Pax1.35 0.45- 1.35 8.03 1.78 0.700 0.373 3.00 1.24 X0
B&poc tolixou W x1.00 0.00 11.82 0.475 0.525 0.00 5.62
SUvoAa= 13.82 4.26 7.01
YUVOAO POHOV aVATPONMAC = 4.26 kNm/m
SUvoAo pomdv evuctdbelog = 7.01 kNm/m
EAeyxog og ovatponf Med=4.26 < Mrd=7.01 kNm/m, EXeyxog LrovomoieslTol
Exkevipdétnta ec=(0.700/2)-(7.01-4.26)/13.82=0.151m, ec<=0.700/3=0.233m
2.8.4. EAdeyxog aoctoxiagc Adyw oAriocOnong (STR/GEO Al+M1) (EC7 EN1997—1—1:2%P4, §9.7.3, §6.5.3)
doptio (P.v) yl - y2 Fx+ Fx- Fy
[kN/m] [kN/m] [kN/m]
Evepynt itk &6non voldv Pax1.35 0.00- 0.45 1.20 0.00 0.22
Evepyntixy &6non voldv Pax1.35 0.45- 1.35 8.03 0.00 1.78
HDodnt Lk O6non yoaldv Ppx1.00 0.80- 1.35 0.00 7.83 0.00
Bé&poc tolixou W x1.00 0.00 0.00 11.82
SUvoAa= 9.23 7.83 13.82 Fs =c.B+W.tan(p)
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TolBH e£d&pouc RdA=Nd-tane/yM = 13.82xtan(25.00°)/1.10= 5.86
SuvexrtTLlkOéTnTe Rd=A-cu/yM = 1000x0.596x0.005/1.10= 2.71
(duvépuelc aviliotaong Adyw oUveKRTLKRKOTNTIAG €3&pOUC mapaAe{movIial)
SUvoAo duvduewnv oAloBnong = 9.23 kN/m
SUvoAo duvduewnv aviiotoong (7.83/1.40+5.86) = 11.45 kN/m

kN/m
kN/m

EAeyxoc og oAloBnon Hd=9.23 < Rd=11.45 kN/m, E:eyxog LravomolLe{Tol

(EC7 §6.5.3. 10)

2.9. AvtioelopLlkOg €Aeyxog (EC8 EN1998-5:2004)
EAgyxolL euctdbeLag toixou (pe oeilopd)
2.9.1. AuvapeLg (evépyeLag Kal ovIioTtaong) OGOKOUPEVEG OTOV TOiXO
doptio yl - y2 Fx Fy X %
[kN/m] [kN/m] [m] [(m] h
Evepynt itk ©6non voldv Pa 0.00- 0.45 0.89 0.16 0.000 0.225
Evepynt itk ©6non voldv Pa 0.45- 1.35 5.95 1.32 0.000 0.900
HDodnt Lk O6non yoaLdv Pp 0.80- 1.35 -7.37 0.00 0.700 1.167
B&poc tolxou W 0.00 11.82 0.225 0.825
2.9.2. Npdbobeteg duvapeLg AOyw oeLopoU
doptio yl - y2 Fx Fy X %
[kN/m] [kN/m] [m] [m]
Evepynt itk ©6non voldv Pa 0.00- 0.45 0.15 0.000 0.225
Evepyntixy &6non voldv Pa 0.45- 1.35 1.07 0.000 0.900
B&poc tolxou W 1.01 +0.51 0.225 0.825
2.9.3. EAeyxog ¢@époucag Lkavétntag eddpoug (pe oelopd) (EC7 §6.5.2)
doptilo (P.v) vyl - y2 Fx Fy X0 yo M
[kN/m] [kN/m] [m] [m] [kNm/m]
Evepynt itk ©6non voldv Pax1.00 0.00- 0.45 1.04 0.16 0.700 1.125 1.06
EvepyntLlky &6non yaLdv Pax1.00 0.45- 1.35 7.02 1.32 0.700 0.450 2.24
B&poc tolixou W x1.00 1.01 11.31 0.475 0.525 -4.85
SUvola= 12.79 -1.55
SUVOAO KATAKOPUQWVY dUVAREWV = 12.79 kN/m
SUVOAO POmOV WG MHPOC MIPOoT& onuelo = -1.55 kNm/m f Eq i
SUVvoAo pomdv wg mpog péocov Baocewc = 2.93 kNm/m
Exkevipdinta ec=2.93/12.79=0.229m, ec>0.700/6=0.117m q LJJ/LJ/LJ/L}//
T&oe g e€dd&poug g=0.071 N/mm? Bg=0.363 m
Evepyd BenéAio L'=0.700-2x0.229= 0.242 m (EC7 Hoapdptnua D)
®épovoa Lravotnta €ddpoug RA=L' -quk/yM=0.242x(1000x0.15)/1.00= 36.30 kN/m
dépovoa LrkavdétInta £ddpoug Vd=12.79 < Rd=36.30 kN/m, EAegyxoc¢ Lkoavomoleltal (EC7 E£.2.2, EE.06.1)
2.9.4. EAeyxog ¢@époucag Lxavétntag eddpoug (pe oelopd) (EC7 §6.5.2)

doptio (P.v) yl - y2 Fx Fy X0 yo M
[kN/m] [kN/m] [m] [m] [kNm/m]
Evepynt itk &©6non voldv Pax1.00 0.00- 0.45 1.04 0.16 0.700 1.125 1.06
EvepyntLkh ©6non yaLdv Pax1.00 0.45- 1.35 7.02 1.32 0.700 0.450 2.24
B&poc tolixou W x1.00 1.01 12.34 0.475 0.525 -5.33
SUvoAa= 13.82 -2.03
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SUVOAO KATUKOPUQWY dUVAUREWV

SUVoAo pomdv wg MIPOG UIpoot& onuelo

13.82 kN/m
-2.03 kNm/m

SUVvoAo pomdv wg mpog Héocov Baocewc = 2.81 kNm/m
Exkevipdtnta ec=2.81/13.82=0.203m, ec>0.700/6=0.117m q /IJ/LL)//
T&oelg e€dd&poug g=0.063 N/mm? Bg=0.440 m
Evepyd BenéAio L'=0.700-2x0.203= 0.293 m (EC7 Hoapdptnua D)
dépovoa LrkavéTnta £d&eoug RdA=L' -quk/yM=0.293x(1000x0.15)/1.00= 43.95 kN/m
dépovoa LrkavdétTnta £ddpouc Vd=13.82 < Rd=43.95 kN/m, EAegyxoc¢ Lkoavomoleltal (EC7 E£.2.2, EE.06.1)
2.9.5. EAeyxog actoxiag Adyw avatponfig (pe oeilopd) (EC7 §9.7.4)
AVOTPON) ®WC mpog¢ To pmpoortd k&tw onuelio (xo=0,yo=0) (x=0.700,y=1.350 m)
doptio (P.v) vyl - y2 Fx Fy X0 yo Mo+ Mo-
[kN/m] [kN/m] [m] [m] [kNm/m] [kNm/m]
Evepynt LKy @Onon yvoLdv Pax1.00 0.00- 0.45 1.04 0.16 0.700 1.125 1.17 0.11
EvepyntLkh ©6non yaLdv Pax1.00 0.45- 1.35 7.02 1.32 0.700 0.450 3.16 0.92
B&pog tolyxou W x1.00 1.01 11.82 0.475 0.525 0.53 5.62
B&pog tolyxou W x1.00 0.00 -0.51 0.475 0.525 0.24 0.00%*
SUvoAa= 12.79 5.10 6.65

(*olL poméc apvnTILKOV KATAKOPUQPWY ®opTlwv AdYw

SUVvoAo pomdv avatpomnng
SUvoAo pomdv eguctdBeLog
EAsyyxoc og avotponf Med=5.10 < Mrd=6.65 kNm/m,

5.10 kNm/m
6.65 kNm/m

oeLopo’

IpooTiBevial OTLG POmEC AVATPOMNNC)

EAeyxocg

LrovommoLelTal

Exkevipdinta

ec=(0.700/2)-(6.65-5.10)/12.79=0

.229%m,

ec<=0.700/3=0.233m

2.9.6. EAeyxog actoxiagc Adyw oAricOnong (pe oeilopd) (EC7 §9.7.3,
doptio (P.v) vyl - y2 Fx+ Fx- Fy
[kN/m] [kN/m] [kN/m]
EvepyntLkh ©6non yaLdv Pax1.00 0.00- 0.45 1.04 0.00 0.16
Evepynt ik o6non voldv Pax1.00 0.45- 1.35 7.02 0.00 1.32
HoabntLky OOnon yoLdv Ppx1.00 0.80- 1.35 0.00 7.37 0.00
B&pog tolxou W x1.00 1.01 0.00 11.31
SUvoAa= 9.07 7.37 12.79
TplB £d&poug RdA=Nd-tane/yM = 12.79xtan(25.00°)/1.00= 5.96 kN/m
RUVEKT LKOTNTA Rd=A-cu/yM = 1000x0.363x0.005/1.00= 1.81 kN/m

(duvauetlc aviiotaong Adyw ouvekTLROTNTAG €d&poUC moapaAe (movIiol)

SUvoAo duvduenv oAloBnong

SUvoAo duvduewnv avilioTtaong
EAeyxoc og oAloBnon Hd=9.07 < Rd=13.33 kN/m,

(7.37/1.00+5.96) =

9.07 kN/m

13.33 kN/m

EAgyxoc

Lkovonoleltal

§6.5.3,

EC8-5 §5.4.1.1)

(EC7 §6.5.3. 10)

2.10. EAeyxog endpkelag SLactdoewv KoppoU toixou (EC2 EN1992-1-1:2004)
2.10.1. ®éption 1.35x(poévipa duopevh)+1l.00x (poévipa evpevh)+1.50x (kivntd duopevy)
AuvAueLlc (o0to kévipo B&poug dLatoung) otov kopud tou TOlXOU
vy h Fx Fy M
[m] [m] [kN/m] [kN/m] [kNm/m]
0.25 0.250 0.38 1.63 0.02
0.50 0.250 1.43 3.39 0.20
0.75 0.250 2.97 5.30 0.70
1.05 0.250 5.64 7.76 1.89
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2.10.2. EAeyxog KOppoU toixou oe Kapyn (EC2 §9.6, §6.1)
SrUpOS epa-X&AuBag: C25/30-B500C, Emix&Auyn omAilopoy: Cnom=50 mm (83, §4.4.1.1)
Katoakbpupog omhiopdg eAdyxtotoc:0.26 (fctm/fyk)d, 0.0013d, 0.0020Ac, péytotocg:0.04Ac (EC2 §9.6.2)

% Med Ned d Kd x/d ec/es Ks As min As
[m] [kN/m] [kN] [mm] [cm?/m] [cm?/m]
0.25 0.02 -1.63 195 53.54 0.00 0.1/20.0 2.30 0.00 ( 2.50)
0.50 0.20 -3.39 195 29.41 0.01 0.2/20.0 2.31 0.00 ( 2.50)
0.75 0.70 -5.30 195 18.82 0.01 0.3/20.0 2.31 0.01 ( 2.64)
1.05 1.89 -7.76 195 12.49 0.02 0.4/20.0 2.32 0.11 ( 2.64)

2.10.3. ®6ption 1.00x(pédvipa duopevh)+1l.00x (poévipa evpevyh)+0.30x(kivntd)+1.00x (ceLopdg)

AuvAuetlc (0to kKévipo Bapoug dLatoung) otov kopud tou TOlXOU (pe oceLoud)

vy h Fx Fy M

[m] [m] [kN/m] [kN/m] [kNm/m]
0.25 0.250 0.46 1.63 0.05
0.50 0.250 1.51 3.39 0.24
0.75 0.250 2.98 5.30 0.79
1.05 0.250 5.48 7.76 2.12

2.10.4. EAeyxog¢ KoppoU Ttoixou oe k&uyn (pe oeilopd) (EC2 §9.6, §6.1)
Srupddepa-X&dAupag: C25/30-B500C, Emix&Auyn omAlopoU: Cnom=50 mm (§3, §4.4.1.1)
Katoakbpupog omhionudg eAdytotoc:0.26 (fctm/fyk)d, 0.0013d, 0.0020Ac, péyiLotoc:0.04Ac (EC2 §9.6.2)

% Med Ned d Kd x/d ec/es Ks As min As
[m] [kN/m] [kN] [mm] [cm?/m] [cm?/m]
0.25 0.05 -1.63 195 48.44 0.01 0.1/20.0 2.30 0.00 ( 2.50)
0.50 0.24 -3.39 195 28.09 0.01 0.2/20.0 2.31 0.00 ( 2.50)
0.75 0.79 -5.30 195 18.12 0.01 0.3/20.0 2.31 0.02 ( 2.64)
1.05 2.12 -7.76 195 11.95 0.02 0.5/20.0 2.32 0.14 ( 2.64)

2.10.5. OnAitopoi KoppoU toixou
OnAiopoi niow(xdpa) napetdg toixou  @F10/29.5 ( 2.66cm?/m)

OnAiopdc diavophe @& 8/40.0 ( 1.26cm?/m)
OnALopdg epnpdcg (eAevd.) mapeldg toixou @&10/31.0 ( 2.53cm?/m)
OnAiopdg diavophe & 8/40.0 ( 1.26cm?/m)

2.10.6. AyxUpwon omdiopolU KoppoU toixou (EC2 §8.4)
Baolkd PAKOG ayKUPWONG (EC2 EE.8.3)
1b, rqd=(g/4) (osd/fbd) =(10/4)x(23/1.61)=36mm
0sd=435.00x14/266=23MPa fbd=2.25x0.70xfctd=1.61 MPa (EC2 §8.4.2)
AnattoUpuevo uRkog ayxrUpwong 1lbd=0.70x36=25mm, Cnom:50mm>3x10:30mm=@Qn (EC2 §8.4.4, T.8.2)
EAdxLoto pAxkog aykUpwong lb,min=max(0.301lbrqgd, 10g,100mm)=100mm
Anopoaitnto &ykitotpo 100mm oto kK&Tw &Kpo Twv P&RdWV OHALOuoU

2.10.7. EAeyxog xoppoU oe didtpnorq (EC2 EN1992-1-1:2004, $6.2.2)
SrUPOS epa—-X&AuBag: C25/30-B500C, Emix&Auyn omAilopov: Cnom=50 mm (§3, §4.4.1.1)

H xatoavopun tou ¢@optliou dBnong elival ypoapplxh, dpa n peTafoAl Tng dLATUNT LKAC
dUvaung eivol nmapafoArikn. H petafoArn tng dLATOUNG TOU KOPHOU e€lval YVPARHPLKN.
Apa n ducuesvéotepn 0fon yvia £heyxo didtunong £ivoal oto kK&Tw PWEPOC TOU KOPUOU.
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2.

Ved=3.91 kN/m, Ved (+oeioptkdg)=3.86 kN/m, Ned=-6.16 kN/m

Avioxn tépvouooa xwpic omAiopd di&iunong Vrdc (EC2 §6.2.2)
Vrde=[Crdc -k - (100pl -fck) %¥+k1 -ocp] ‘bw -d (EC2 E£.6.2.a)
Vrdc>= (vmin+kl -ocp) ‘bw-d (EC2 E£.6.2.D)

Crdc=0.18/yc=0.18/1.50=0.120, fck=25MPa ,bw=1000mm, d=195mm

k=1++(200/d)<=2, k=2.00, kl1=0.15

pl=Asl/ (bw-d)=266/(1000x195)=0.0014

ocp=Ned/Ac=1000x6.16/250000=0.02N/mm?

vmin=0.0350 k" - yfck = 0.49N/mm?, (EC2 EE£.6.3N)
Vrd,c(min)=0.001x(0.49+0.15x0.02)x1000x195=96.14kN/m

Vrdc=0.001x[0.120x2.00x (0.14x25)%%¥+0.15%x0.021x1000x195=71.64, Vrdc=96.14kN/m

Ved=3.91 kN/m <= Vrdc=96.14 kN/m, &di&tpunon OK

Vrdmax=ocw ‘bw -z vl -fcd/ (cot®+tand), Ved/max (Vrdmax)=0.01, 6=45.0° cotb=1.00 tanb=1.00
acw=1.00 z=0.9d, fck=25.0<=60Mpa v1=0.6[1-fck/250]=0.6[1-25/250]=0.540, fcd=14.17Mpa
Vrdmax=0.001x1.00x1000x0.9x195x0.540x14.17/2.00=671.4 kN

Ved=5.6 kN < 671.4 kN =Vrdmax, O £Aeyx0Cg emaAnbevetal

11. EAeyxog emdpkretag diLactdoewv nedidovu KalL omAiopoli (EC2 EN1992-1-1:2004)

2.11.1. EAeyxog¢ tphpatog pnpootd x=0.700 m to x=0.250 m

SUVOAO KATAKOPUQWVY dUVAUREWV = 17.96 kN/m ill III III IlQ3

SUVvoAo pomdv wg mpog pécov Bloswg = 1.57 kNm/m v M
gl= 0.045 N/mm?, g2= 0.020 N/mm?, w= 0.450 m
nieon andé (dto R&pog g3= 0.010 N/mm? W

M= 2.70 kNm/m, V= 10.14 kN/m q1LJJ/LIJ/LIJ/LJq2
V oeg ambéotaon h=250mm and mnopetd = 5.90 kN/m

Med= 2.70k Nm/m, Ved= 5.90 kN/m

2.11.2. EAeyxog¢ tpfApatog pmpootd x=0.700 m to x=0.250 m (pe oceiopd)
12.79 kN/m

SUVoAO pomdv wg Ipog Hécov PBloswg = 2.81 kNm/m

gl= 0.065 N/mm?, g2= 0.000 N/mm?, w= 0.450 m

nieon and (dito R&pog g3= 0.008 N/mm?

M= 3.20 kNm/m, V= 9.19 kN/m

V oeg ambéotaon h=250mm and nopeld = 6.68 kN/m

Med= 3.20k Nm/m, Ved= 6.68 kN/m

SUVOAO KATUKOPUQWY dUVAUREWV

2.11.3. EAleyxog medidovu évavrti Kapyng (EC2 EN1992-1-1:2004, S§6.1)
SrUPOS epa-X&AuBag: C25/30-B500C, Emix&Auyn omAilopov: Cnom=50 mm (§3, §4.4.1.1)
Med= 3.20kNm/m, d=244mm, Kd=13.64 x/d=0.02 £c2/es1=-0.4/20.0 ks=2.31, As= 0.30cm?/m
EAG&xLtotog onAtopdg As>=0.26bd - -fctm/fyk (As= 3.30cm?/m) (EC2 §9.3.1)

EX&x Lot0oG¢ omAlopdc @12/34.0 ( 3.32cm?/m)

2.11.4. OnAiopoi nedidou toixou

OnAiopdc medidov KATW® @12/34.0 ( 3.32cm?/m)
Asvutepelwv eykdpoLog¢ omAiopdc F12/40.0 ( 2.82cm?/m)

2.11.5. EAeyxog medidouv oe didtpunon-didtpnon (EC2 EN1992-1-1:2004, $6.2.2)

Srupddepa-X&dAupag: C25/30-B500C, Emix&Auyn omALlopoU: Cnom=50 mm (§3, §4.4.1.1)
Avtoxn diLdtpnong xwplic omAiopd didtunong Vrdc (EC2 §6.4.4)
Vrde=[Crdc 'k - (100pl -fck) %®¥ - (2d/a)] ‘bw-d (EC2 E£.6.50)
Vrdc>=[vmin -2d/a] ‘bw-d, d=dm=244mm, a=244mm
Crdc=0.18/yc=0.18/1.50=0.120, fck=25MPa ,bw=1000mm, d=244mm
k=1+4(200/d)<=2, k=1.91

pl=Asl/ (bw-d)=332/(1000x244)=0.0014

vmin=0.0350 k" -y\fck = 0.46N/mm?, (EC2 E£.6.3N)
Vrd,c(min)=0.001x(0.46x2x244/244)x1000x244=224.48kN/m
Vrdc=0.OOlX[O.120x1.91x(0.14x25)0%x2x244/244]xlOOOX244=169.82, Vrdc=224.48kN/m
Ved=6.68 kN/m <= Vrdc=224.48 kN/m, di&tunon xoat di&tpnon OK
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Vrdmax=ocw ‘bw -z vl -fcd/ (cot®+tand),

Ved/max (Vrdmax)=0.01,
acw=1.00 z=0.9d, fck=25.0<=60Mpa v1=0.6[1-fck/250]=0.6[1-25/250]1=0.540,

Vrdmax=0.001x1.00x1000x0.9x244x0.540x14.17/2.00=840.2 kN
Ved=10.1 kN < 840.2 kN =Vrdmax, o éAeyxoqg enaiAndeletol

.12. Ipopétpnon UALRAV

3. TOIXOX T15 (ANATOAIKH NAATEIA)

SrUpOSepa avd pétpo uNKoug Tolxou
OnAtopdc avé pétpo UAKOUG Tolyou
SUVOALKA okupbddepa tolyou 6.460x
SUVOALKOC omALlopdc tolyou 6.460x

14

.473 m3/m
.636 kg/m
0.
14.

473= 3.052 m?
636= 94.550 kg

Toixog¢ aviiotiptLi{ng wmAiLopévou OorUpodépatog

(EC2 EN1992-1-1:2004, ECO EN1990:2002,

C25/30 - B500C
Zeiopdg a=0.160g

EC7 EN1997-1-1:2004,

6=45.0°

EC8 EN1998-5:2004,

cot6=1.00 tan6=1.00

0.250
T T B=0.00° 9k=20.00°
Is ck=0.020N/mm?
E 5k=10.00°
¥=20.00 kN/m?
5
9k=25.00°
o o ck=0.005N/mm?
e 8l Bk=12.50°
= S| gk=2500° ¥=21.00 kN/m?
k=0.005N/mm?
Seo00 | 0350 |
o|  ve21.00 kN
s o
3
f 0.600 |
9k=25.00°
ck=0.005N/mm?
quk=0.15N/mm?
3.1. Ztoixeia toixouvu-Napdapetpotl-Kavoviopoli
ALaotdoeL ¢
OALkO Uyog tolxou h= 1.100 m
MAkog Tolxou L= 4.350 m
NA&ToC tOolXOU OTnV KOPUGH Bl= 0.250 m
IA&t10C KOpuoU tolyxou otnv P&on B2= 0.250 m
OALkO mA&Tog Paong tolxou B= 0.600 m
IA&tog B&ong tolyxou umnpootd 0.350 m
IA&tog B&ong tolxou mniocw 0.000 m
Yyoc koppoU tolxou ho= 0.800 m
Yyoc R&ong tolixou 0.300 m
Yyoc R&ong tolixou umpootd 0.300 m
Yyoc R&ong toixou miocw 0.300 m
Tovia epnpdc noapeldc pe katoaxkdp 0.000° (0:1)
Tovia niow nmopel&c pe rRATAarOPUP 0.000° (0:1)

fcd=14.17Mpa

+NA-ELOT

0.400 —

1.100

0.700

:2010)
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Bapog toixovu
E1d1kd B&pog UALkOU tolxou vyg=25.000 kN/m?

EpBaddév ditatoung tolyxou A= 0.380 m?
IdLo B&pog tolyxou avd pétpo W= 0.380x25.000= 9.50 kN/m
Kévipo B&poug tolyxou x=0.208 m, y=0.661 m (x0=0.392 m, yo=0.439 m)

YA k& toiyxou
Avwdoun : Irupddepa-X&AuPoacg: C25/30-B500C (EC2 §3)
: Emitxk&Auyn omAtopoU: Cnom=50 mm (EC2 §4.4.1)
OeuéALlo : IxUupbddsua-X&AuBag: C25/30-B500C
: Emitxk&Auyn omAtopoU: Cnom=50 mm

3.2. Entpépoug ouviedectég yia dpdoetg KoL edapLkég LdLdétnteg (EC7 IItv. A.1-A.4, EC8-5 §3.1)
OplLakp katdotaon Ioccopomniac (EQU), AoplkoU tUnou (STR), TewtexvikoU tUnou (GEO)
( EQU ) (STR/GEO) (ZeLonde)
( A1+M1 )
Apé&on Mév Lun Aucuevig yGdst: 1.10 1.35 1.00
Mév Lun Euvo Lkh vyGstb: 0.90 1.00 1.00
MetoRANTH AUCHEVAC yQdst: 1.50 1.50 1.00
MetoBAntH EuvoLKp vyQstb: 0.00 0.00 0.00
Edapilkéc Tovia dLoaTuntLXHG oAVIOXHC Yo 1.25 1.00 1.00
1dLétnTtec Tuvoxn cC yc: 1.25 1.00 1.00
ALQTUNT LKA aQVIOXH cu ycu: 1.40 1.00 1.00
OALIT LKA avioxn gqu yqu: 1.40 1.00 1.00
Bdépog A'H 1.00 1.00 1.00
VR, v (R2)=1.40, yR,h(R2)=1.10, vR,e(R2)=1.40
3.3. Idiétnteg eddpoug Oepedinong
OALTIT LKA aviox) ed&poug otn PR&on qu=0.15 N/mm?
Tovia tpLPHc ed&poug otn PR&on ©=25.00°, ouviteleoTAc TPLRAC tan(p)=0.466

SuvteleocTng ouvektLlkdétntag otn R&on ¢=0.005 N/mm?

3.4. ZeLopLROlL OUVTEAECTECQ (EC8 EN1998-5:2004, §7.3.2)
Avnvypévn ogloplky enttd&yxuvon e€ddpoug ag=axg, o=0.16 (EC8-5 §7.3.2)
Kataxdp./optl. CglOnLK emLTdXUvon avg/ag=0.90 (EC8 §3.2.2.3)
Suvt. Beperiwong S=1.00 (EC8 §3.2.2.2)
Suvt. omoudaldintac ktiplou yI=0.80 (EC8 §3.2.1, T.4.3)
MelwT LXKOGC OUVTIEAECTNG OUUIEPLOPOPAC r=1.50 (EC8-5 Hivakoacg 7.1)
OpLldéviiog oOeloulkOC OUVIEAEOTNANC kh=0.80x0.16x1.00/1.500=0.085 (EC8-5 EE.7.1)
Kataxkbpupog oelouLlkdOC OCUVIEAEOTNANC kv=0.50x0.085=0.043 (EC8-5 EE.7.2)

ZelopLkég duvapelg (extdg duvapewv Adywn @Onong yaLdv)

OpLlévtia dUvaun celopol Adyw Ldiou R&poug Fwx= 9.50x0.085= 0.81 kN/m
Kataxkdpuen dUvaun oelopol Adyw Ldiou R&poug Fwy= 9.50x0.043= 0.41 kN/m
BETONexpress
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3.

5. YnoloylLopdg evepyntLkig @Onong yatdv xoatd (Coulomb)

3.5.1. TpfApa toixou amd ¥Y=0.000 m £wg ¥=0.400 m, Hs=0.400 m

Avw Inuefio A x= 0.000 m y= 0.000 m
K&tw Inpelo B x= 0.000 m y= 0.400 m

da
Idi.étnteg edagpoug
TUnog ed&poug : ApyLAoC
ELd1xkd B&pog EnpoU eddpouc y =20.00 kN/m?
ELd1xkd P&poc xopeopévou edd&poug ys=21.00 kN/m?3
ELd1xkd B&pog vepoU yw=10.00 kN/m?
Tovia gowteplkAg TPLRAC TOU €ddpoug ©=20.00°
SUVTeAeOoTANC ouverTLkROTNTOG £€d&PoOUC c=0.020 N/mm?
Tovia emiedvetlag ed&poug pe oplldvTLa B= 0.00° O

Tovia niow mapeldc tolxou pe xatoakbdbpupo 6= 0.00°
Tovia tTplBAg petall TolxoUu KUL €d&POUC 5=10.00°

QOnon ovppwva pe Oswpia Coulomb

EQU Al+M1 cos?(¢p-8)
KA_

Tovio emimédou oAiobnong p=45°+¢/2= 53.00 55.00°
SUVTEAEOTAC evePYNTLKAC d6nonc Ka = 0.522 0.447
QOnon vyoaldv ra® Uloc g(y)=gA+y -y - -Ka

Mévipeg dpdoeLg

EQU Al+M1

QOnon (nieon) otnv xopuen (y=yA) gA= 0.00 0.00 kN/m?
QOnon (nieon) otnv Bdon (y=yA+ 0.40m) gB= 4.18 3.58 kN/m?
QOnon (dUvaun) vyoaldv Pa= s (gA+gB)H Pa= 0.84 0.72 kN/m
Tovia ®8nong yaLdv o = 8.00 10.00 °

QOnon yoldv xatd x KaTeUBUvVODN Pax= 0.83 0.71 kN/m
QOnon yoaldv kKot& y KATeUOUVODN Pay= 0.12 0.13 kN/m
Pomfl ®6nong yaldv wg¢ mpo¢ onueio (x=0,y=0) M = -0.22 -0.19 kNm/m

snueio egpappoyng @Onong vyoalrdv x= 0.000 m, y= 0.267 m

ZUvoAa SUVAHE®V KAl POMOV

AuvApeLlc Kol poméc o010 KATw onupeio B (x=0.000 m, y=0.400 m)

Mév ipeg SpdaceLg

EQU Al+M1
SUVOALKNA optlbdvtia @Bnon yaldv Fsx= 0.83 0.71 kN/m
SUVOALKN kataxkbpuen ®6non yaldv Fsy= 0.12 0.13 kN/m
SUVOALKN pomf &6nong vyoldv Ms = 0.11 0.09 kNm/m

ZeLlopLKEG duvapeLg (EC8 EN1998-5:2004,

OpLlbébvtlog oeLlopulkdg ouviedeothg kh=0.80x0.16x1.00/1.500=0.085
Katakdpupog oceloplkdg ouviedeotng kv=0.50x0.085=0.043

Edagoc ndvw and tov udpopdpo opllovia

tan (w)=kh/ (1-kv)=0.085/(1-0.043)=0.089, »w=5.08°

Method Mononobe-Okabe (EC8-5 MHapd&ptnua E.4)

cos(6+8)cos(6-B

coszecos(e+6)[1+ sin(@+8)sin(¢- )]2

§7.3.2, TNoup&ptnua

(EC8-5 E£.7.1, T.7.
(EC8-5 EE.7.
(EC8-5 MHapdptnua E.

via ®6non valdy KaT& Tn dLAPKE Lo O LOPoT K cos?(p-w-6)

SUVTEAEOTANC €VEPYNTLKAC ®Onong, Ke* (STR)= 0.521
HNpboBetn nieon ed&poug AdOYyw O€LOPOU
enl tng STR xkatdotaong ¢dptiong £=(Ke*/Ke-1)=(0.521/0.447-1)=0.166

AGvoun €d&eouc Adyw oelLopLkoU @optiou (MdOvipeg dpdoelc ) Fx=1.166x 0.71= 0.

E™ - . 2
S —00-
c0sw cos 8 °°S(6+9+‘°’E+ %)

83 kN/m

o N
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3.5.2. TpApa toixou amd ¥=0.400 m éwg ¥=1.100 m, Hs=0.700 m

Avew Inupeio A x= 0.000 m y= 0.400 m
K&tw Znpelo B x= 0.000 m y= 1.100 m

Idiétnteg edapoug

TUnog ed&pouc : ApyLAog pe A&uupo qn
ELd1xkd B&pog EnpoU eddpouc y =21.00 kN/m?

ELdL1kd P&pog xopeopévou eddpoucg ys=23.00 kN/m?

ELdLtkd B&pog vepoU yw=10.00 kN/m?3

Tovia gonTeplKAC TPLPAC TOoU £d&pOUCQ ©=25.00°

ZUuvTeAeoTtAg ouvekTLkOTNTAG €d&POUC c=0.005 N/mm?

Tovia emiedvelag ed&poug pe oplldvT Lo B= 0.00°

Tovia niow mapeldc tolxou pe xataxkbpupo 6= 0.00°

Tovia tTplBAg petall Tolixou koL e£d&pouc 5=12.50° O

®optia eni tou eddpoug oIV KOPUPH
Opotdpoppo pdvipo eoptio g= 8.00 kN/m?
Opotdpoppo xLvntd optio g= 0.00 kN/m?

Qénon ovppwva pe Oeswpia Coulomb

EQU Al+M1 cos? (-8
KA_

Tovio emimédou oAiobnong p=45°+¢/2= 55.00 57.50°
SUVTEAEOTANC evePYyNTLKAC d6nonc Ka = 0.447 0.367
QOnon vyoaldv ra® Ulocg g(y)=gA+y -y -Ka

Mévipeg dpdoeLg

EQU Al+M1

QOnon (mieon) ornv xopuen (y=yA) gA= 3.58 2.94 kN/m?
QOnon (nieon) otnv Bdon (y=yA+ 0.70m) gB= 10.15 8.33 kN/m?
QOnon (dUvoaun) vyoldv Pa= ¥ (gA+gB)H Pa= 4.81 3.94 kN/m
Tovia ®8nong yaLdv o = 10.00 12.50 °

QOnon yoldv xatd x KaTeUBUvVODN Pax= 4.74 3.85 kN/m
QBnon yaldv xotd y KAateUOuUvVOon Pay= 0.84 0.85 kN/m
Pomf) ®6nong yoldv o¢ mpog onupeflo (x=0,y=0) M = -3.82 -3.10 kNm/m

snueio egpappoyhg @Onong vyoalrdv x= 0.000 m, y= 0.806 m

ZUvoAa SUVAHE®V KAl POMOV

AuvApeLlc Kol poméc o010 KATw onupeio B (x=0.000 m, y=1.100 m)

Mév ipeg SpdaceLg

EQU Al+M1
SUVOALKN oplldédviLia @Bnon yalLdv Fsx= 5.57 4.56 kN/m
SUVOA LKL kataxkbdpuen ®6non yaldv Fsy= 0.96 0.98 kN/m
SUVOALKA pomf &Onong vyoldv Ms = 2.08 1.72 kNm/m

ZeLlopLKEG duvapeLg (EC8 EN1998-5:2004,

OpLlbévtiog oegtloplkdg ouviereothg kh=0.80x0.16x1.00/1.500=0.085
Katakdpupog oceloplkdg ouviedeotng kv=0.50x0.085=0.043

Edagoc nmévw and tov udpopdpo opllovia

tan (w)=kh/ (1-kv)=0.085/(1-0.043)=0.089, »w=5.08°

)
2 sin(@+d)sin(@-B) 2
cos ecos(9+6)[1+ cos(9+6)cos(G-B)]

§7.3.2, TNoupdptnua

(EC8-5 E£.7.1, T.7.
(EC8-5 EE.7.
(EC8-5 MHapdptnua E.

Method Mononobe-Okabe (EC8-5 MNop&ptnua E.4)

via ®6non valdy KaT& Tn dLAPKEe Lo O LOPoT Ke= c0s 2(¢p-w-6)

RUVTEAEOTAC €VEPYNTLKAC &Onong, Ke* (STR)= 0.433 cosw cos 20 cos(5+8+w)| 1+ \ [SIN(@+D)sin(¢-w-B) 2
cos(6+w+d)cos(6-B)

NpbdoBetn niecon ed&poug AdOYyw OegLOPOU
eni{ tng STR xkat&otaong ¢dptiong £=(Ke*/Ke-1)=(0.433/0.367-1)=0.180

AGvoun €d&eouc Adyw oelLopLkoU @optiou (MdOvipeg dpdoelc ) Fx=1.180x 3.85= 4.

54 kN/m

o N
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3.6. YmoloyiLopdg naOnt kg 0Onong yatdv katd (Rankine)
3.6.1. TpfApa toixou amd ¥Y=0.550 m éwg ¥=1.100 m, Hs=0.550 m
Avw Inuefio A x= 0.600 m y= 0.550 m
K&tw Inpeio B x= 0.600 m y= 1.100 m
Idi.étnteg edagpoug
TUnog ed&pouc ApyLAOG pe &upo
ELd1xkd B&pog EnpoU eddpouc y =21.00 kN/m?
ELd1xkd P&poc xopeopévou edd&poug vys=23.00 kN/m?3
ELd1xkd B&pog vepoU yw=10.00 kN/m?3
Tovia gowteplkAg TPLRAC TOU €ddpoug ©=25.00°
SUVTeAeOoTANC ouverTLkROTNTOG £€d&PoOUC c=0.005 N/mm?
Tovia emiedvetlag ed&poug pe oplldvTLa B= 0.00°
QOnon oe KATAKOPUQEO €mLOAVE LA 6= 0.00°
Tovia tTpLlBAC petafd tolyxou xalL ed&pouc &= 0.00°
QOnon ovppwva pe Oswpia Coulomb
EQU Al+M1 K = cos?(p+8)
Tovia enitnédou oAlobno =45°-¢/2= 35.00 32.50° p- ; ; 2
i Jnone e ®/ c0s26 cos(8-5) | 1- || Sin(@*+d)sin(¢+p)
RUVTEAEOTAC TABNT LKAC &®Onong Kp = 2.040 2.464 cos(6-0) cos(6-B)
QOnon vyaldv ra® Uloc g(y)=gA+y -y Kp
Mévipeg dpdoeLg
EQU Al+M1
QOnon (nieon) otnv xopuen (y=yA) gA= 0.00 0.00 kN/m?
QOnon (nieon) otnv Bdon (y=yA+ 0.55m) gqB=-23.56 -28.46 kN/m?
QOnon (dUvaun) vyoaldv Pa= s (gA+gB)H Pp= 6.48 7.83 kN/m
Tovia &6nong yoLdv o = 0.00 0.00 °
QOnon yoldv xatd x KaTeUBUvVODN Ppx= -6.48 -7.83 kN/m
QOnon yoaldv kKot& y KATeUOUVODN Ppy= 0.00 0.00 kN/m
Ponfl @Onong voldv g mpog onueio (x=0,y=0) M = 5.94 7.18 kNm/m
Snuelo epapupoync &®6nong yvairdv x= 0.600 m, y= 0.917 m
ZUvoAa SUVAHE®V KAl POMOV
AuvApeLlc Kol poméc o010 KATw onupeio B (x=0.600 m, y=1.100 m)
Mév ipeg SpdaceLg
EQU Al+M1
SUVOALKNA optlbdvtia @Bnon yaldv Fsx= -6.48 -7.83 kN/m
SUVOA LKL kataxkbdpuen ®6non yaltdv Fsy= 0.00 0.00 kN/m
SUVOALKN pomf &6nong vyoldv Ms = -1.19 -1.43 kNm/m
ZeLlopLKEG duvapeLg (EC8 EN1998-5:2004, §7.3.2, Hoap&ptnua E)
tan (w)=kh/(1-kv)=0.085/(1-0.043)=0.089, ©=5.08°
TuvteAeoTg nmabnt LkAG ®@Bnong Kp* (STR)= 2.319
£=(Kp*/Kp)=(2.319/2.464)=0.941
EQU Al+M1
SUVOALKA optllbdvtia @Bnon yaldv Fsx= =-6.10 =-7.37
3.7. EAeyxol euvctdbetiag toixou (EQU)
3.7.1. Auvéapeig (evépyelLag Kal avIioctaong) aokoUpeveg otov toixo (EQU)
doptio vyl - y2 Fx Fy X %
[kN/m] [kN/m] [(m] (m] P,
EvepyntLkh ©6non yaLdv Pa 0.00- 0.40 0.83 0.12 0.000 0.267 h
Evepyntixy o6non voldv Pa 0.40- 1.10 4.74 0.84 0.000 0.806
HoabntLky OOnon yoLdv Pp 0.55- 1.10 -6.48 0.00 0.600 0.917
B&poc tolyxou W 0.00 9.50 0.208 0.661 X
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3.

2004, §6.5.2)

7.2. EAeyxog ¢@pépovoag Lkavétntag edadpoug (EQU) (EC7 EN1997-1-1:
EAeyxog¢ mnepinmtwong pe 0.90x(idito Papog+pdévipa)+0.00x(RLvnTd KOPUPRQG)
doptio (P.v) vl - y2 Fx Fy X0 yo M
[kN/m] [kN/m] [m] [m] [kNm/m]
Evepyntixy 06non voldv Pax1.10 0.00- 0.40 0.91 0.13 0.600 0.833 0.68
EvepyntLkh ©6non yaLdv Pax1.10 0.40- 1.10 5.21 0.92 0.600 0.294 0.98
B&pog tolyxou W x0.90 0.00 8.55 0.392 0.439 -3.35
LUvoAa= 9.60 -1.69
SUVOAO KATAKOPUQE®V JdUVAUEWV = 9.60 kN/m
SUVoAo pomdv wg TPOC UIPooT& onuelo = -1.69 kNm/m i aq
SUVOAO pomdv w¢ mpog uécov BAcewg = 1.19 kNm/m
Exkevipdinta ec=1.19/9.60=0.124m, ec>0.600/6=0.100m q
T&oelg e€d&opoug g=0.036 N/mm? Bg=0.528 m

Evepyd BenéAito L'=0.600-2x0.124= 0.352 m

dépouoa
dépouoa

EAegyxog

(EC7 Hoapdpinua D)

tkavoétnta €d&poug RdA=L' quk/yM=0.352x(1000x0.15)/1.40= 37.71 kN/m
tkovoétnta eddpoug Vd=9.60 < Rd=37.71 kN/m,

kovomolLeltal

EAeyxog mepintwoong pe 1.10x((di10 Papog+pdvipa)+1.50x(xivntd KOpUPHG)

(EC7 EE.2.2,

doptio (P.v) yl - y2 Fx Fy X0 yo M
[kN/m] [kN/m] [m] [m] [kNm/m]
Evepynt itk ©6non voldv Pax1.10 0.00- 0.40 0.91 0.13 0.600 0.833 0.68
EvepyntLlky &6non yaLdv Pax1.10 0.40- 1.10 5.21 0.92 0.600 0.294 0.98
B&pog tolyxou W x1.10 0.00 10.45 0.392 0.439 -4.09
SUvola= 11.50 -2.43
ZUVOAO KATAKOPUPLV SUVAUEWDV = 11.50 kN/m
SUVOAO pomdv w¢ HPOC UIPOocT& onuelo = -2.43 kNm/m

Exkevipdinia

SUVvoAo pomdv wg mpog péocov Baoewc
ec=1.02/11.50=0.089m,

T&oeLg ed&poug gl=0.036 N/mm?
Evepyd BenéAio L'=0.600-2x0.089= 0.423 m

dépouoa
dépouoa

1.02 kNm/m

g2=0.002 N/mm?

ec<=0.600/6=0.100m

EAe

YXOo¢

EE.6.1)

(EC7 Hap&ptnua D)

trkavotnta €ddpoug RA=L' -quk/yM=0.423x(1000x0.15)/1.40= 45.32 kN/m
tkovoétnta ed&poug Vd=11.50 < Rd=45.32 kN/m,

Lkovonoleltoal

3.7.3. EAeyxog actoxiag Adyw avatponfig (EQU)

(EC7 EN1997-1-1:2004,

(EC7 E£.2.2,

ES.6.1)

§9.7.4)

AVOTPON) ®WC mpog¢ 1o unpoortd k&tw onueio (xo=0,yo=0) (x=0.600,y=1.100 m)
FL | M
doptio (P.v) yl - y2 Fx Fy X0 yo Mo+ Mo- E
[kKN/m] [kN/m] [m] [m] [kNm/m] [kNm/m] o Y
Evepynt itk &©6non voldv Pax1.10 0.00- 0.40 0.91 0.13 0.600 0.833 0.76 0.08
EvepyntLkh ©6non yaLdv Pax1.10 0.40- 1.10 5.21 0.92 0.600 0.294 1.53 0.55 X
B&poc tolixou W x0.90 0.00 8.55 0.392 0.439 0.00 3.35
SUvoAa= 9.60 2.29 3.98
YUVOAO POHOV aVATPONMAC = 2.29 kNm/m
SUvoAo pomdv evuctdbelog = 3.98 kNm/m
EAeyxog og ovatponf Med=2.29 < Mrd=3.98 kNm/m, EXeyxog LkovomoielTol
Exkevipdétnta ec=(0.600/2)-(3.98-2.29)/9.60=0.124m, ec<=0.600/3=0.200m
3.7.4. EAeyxog actoxiag Adyw oAicOnong (EQU) (EC7 EN1997—1—1:2%P4, §9.7.3, §6.5.3)
doptio (P.v) yl - y2 Fx+ Fx- Fy
[kN/m] [kN/m] [kN/m]
Evepynt itk &6non voldv Pax1.10 0.00- 0.40 0.91 0.00 0.13
Evepyntixy &6non voldv Pax1.10 0.40- 1.10 5.21 0.00 0.92
HDodnt Lk O6non yoaldv Ppx0.90 0.55- 1.10 0.00 5.83 0.00
Bé&poc tolixou W x0.90 0.00 0.00 8.55
SUvoAa= 6.12 5.83 9.60 Fs =c.B+W.tan(o)
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TpoLRH e€d&poug Rd=Nd-tane/yM = 9.60xtan(25.00°)/1.25= 3.58 kN/m

SuvexrtTLlkOéTnTe Rd=A-cu/yM = 1000x0.528x0.005/1.25= 2.11 kN/m

(duvépuelc aviliotaong Adyw oUveKRTLKRKOTNTIAG €3&pOUC mapaAe{movIial) (EC7 §6.5.3. 10)
SUvoAo duvduewnv oAloBnong = 6.12 kN/m

SUvoAo duvduewnv aviiotoong (5.83/1.00+3.58) = 9.41 kN/m

EAeyxoc og oAloBnon HA=6.12 < Rd=9.41 kN/m, Eleyxog¢ LrovomolLelTol

3.8. EAeyxolL guot&beiLag toixou (STR/GEO Al+M1)

3.8.1. Auvvdpeig (evépyeiag koL avtiotaong) aokolpeveg otov toixo (STR/GEO Al+M1)

doptio yl - y2 Fx Fy X % x
[kN/m] [kN/m] [m] (m]
Evepynt itk &©6non voldv Pa 0.00- 0.40 0.71 0.13 0.000 0.267 h
Evepynt itk ©6non voldv Pa 0.40- 1.10 3.85 0.85 0.000 0.806 =
Doabnt Lk OOnon yoLdv Pp 0.55- 1.10 -7.83 0.00 0.600 0.917 —_—
Bé&poc tolixou W 0.00 9.50 0.208 0.661 o | X
3.8.2. EAeyxog¢ ¢épouocag Lravdétntoag eddpoug (STR/GEO Al+M1) (EC7 EN1997-1-1:2004, §6.5.2)

EAeyxo¢ mnepinmtwong pe 1.00x(idito Papog+pdévipa)+0.00x(RKiLvnTd KOPUGRQG)

doptio (P.v) vl - y2 Fx Fy X0 yo M

[kKN/m] [kN/m] [m] [m] [kNm/m]
Evepynt LKy &OOnon yoaLdv Pax1.35 0.00- 0.40 0.96 0.18 0.600 0.833 0.69 X0
EvepyntLkh ©6non yaLdv Pax1.35 0.40- 1.10 5.20 1.15 0.600 0.294 0.84
B&poc tolixou W x1.00 0.00 9.50 0.392 0.439 -3.72
SUvoAa= 10.83 -2.19
SUVOAO KATUKOPUQWY dUVAUNEWV = 10.83 kN/m
SUVoAo pomdv wg TPOC UIPooT& onuelo = -2.19 kNm/m i Bq i

SUVvoAo pomdv wg mpog Héocov Baoewc = 1.06 kNm/m
Exkevipdtnta ec=1.06/10.83=0.098m, ec<=0.600/6=0.100m q
g2=0.000 N/mm?

T&oeLg ed&poug gl=0.036 N/mm?

Evepyd BenéAio L'=0.600-2x0.098= 0.404 m (EC7 Hoapdptnua D)
dépovoa LrkavéTnta £d&poug RdA=L' -quk/yM=0.404x(1000x0.15)/1.40= 43.29 kN/m
dépovoa Lrkavdétnta £ddpouc Vd=10.83 < Rd=43.29 kN/m, EAegyxoc¢ Lkavomolelital (EC7 E£.2.2, EE.06.1)

EAeyxog mepintwoong pe 1.35x((di10 Papog+pdvipa)+1.50x(xivntd KOpUPHG)

doptio (P.v) yl - y2 Fx Fy X0 yo M
[kN/m] [kN/m] [m] [m] [kNm/m]
Evepynt itk &©6non voldv Pax1.35 0.00- 0.40 0.96 0.18 0.600 0.833 0.69
EvepyntLkh ©6non yaLdv Pax1.35 0.40- 1.10 5.20 1.15 0.600 0.294 0.84
B&poc tolixou W x1.35 0.00 12.83 0.392 0.439 -5.02
SUvoAla= 14.16 -3.49
ZUVOAO KATAKOPUPLV SUVAUEWDV = 14.16 kN/m
SUVOAO pomdv w¢ HPOC UIPOCT& onuelo = -3.49 kNm/m

SUVoAO pomdv wg Ipog péocov Baoewc = 0.76 kNm/m a4 q-
Exxkevipdtnta ec=0.76/14.16=0.054m, ec<=0.600/6=0.100m

T&oe g e€d&pouc gl=0.036 N/mm? g2=0.011 N/mm?

Evepyd BenéAio L'=0.600-2x0.054= 0.493 m (EC7 Hap&ptinua D)

®épovoa Lravotnta €ddpoug RA=L' -quk/yM=0.493x(1000x0.15)/1.40= 52.82 kN/m

dépovoa LrkavdéTnta £ddpoug Vd=14.16 < Rd=52.82 kN/m, EAgyxoc¢ Lrkoavomolesital (EC7 E£.2.2, EE.6.1)
BETONexpress
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3.8.3. EAeyxog¢ actoxiag Adyw av

atponfic (STR/GEOQ Al+M1) (EC7 EN1997-1-1:2004, §9.7.4)

AvoTponl ¢ mpog¢ To unpoortd k&tw onuelo (xo0=0,yo=0) (x=0.600,y=1.100 m)
E M
doptio (P.v) vl - y2 Fx Fy X0 yo Mo+ Mo- i F
[kN/m] [kN/m] [m] [m] [kNm/m] [kNm/m] Yo ¥

Evepynt Lk 6Onon yoLdv Pax1.35 0.00- 0.40 0.96 0.18 0.600 0.833 0.80 0.11
EvepyntLkh ©6non yaLdv Pax1.35 0.40- 1.10 5.20 1.15 0.600 0.294 1.53 0.69 X0
B&pog tolyxou W x1.00 0.00 9.50 0.392 0.439 0.00 3.72

SUvola= 10.83 2.33 4.52
ZUVOAO pomdv avATPOmNG = 2.33 kNm/m
SUvoAo pomdv eguctdBeLog 4.52 kNm/m
EAeyxog oeg avoatponh Med=2.33 < Mrd=4.52 kNm/m, EAeyxog¢ trkavomolLelTol
Exkevipdétnta ec=(0.600/2)-(4.52-2.33)/10.83=0.098m, ec<=0.600/3=0.200m
3.8.4. EAeyxog oaoctoxiag Adyw oAicbnong (STR/GEO Al+M1) (EC7 EN1997—1—1:2%P4, §9.7.3, §6.5.3)

doptio (P.v) vyl - y2 Fx+ Fx- Fy
[kN/m] [kN/m] [kN/m]
Evepyntixy &6non voldv Pax1.35 0.00- 0.40 0.96 0.00 0.18
EvepyntLkh ©6non yaLdv Pax1.35 0.40- 1.10 5.20 0.00 1.15
HoabntLky OOnon yoLdv Ppx1.00 0.55- 1.10 0.00 7.83 0.00
B&poc tolxou W x1.00 0.00 0.00 9.50
SUvola= 6.16 7.83 10.83 Fs =c.B+W.tan(¢)

TpLB £d&poug RdA=Nd-tane/yM = 10.83xtan(25.00°)/1.10= 4.59 kN/m
RYUVEKT LKOTNTA Rd=A-cu/yM = 1000x0.600x0.005/1.10= 2.73 kN/m
(duvauetlc aviiotaong Adyw ouvekTLROTNTAG €d&poUC moapaAe (movIiol) (EC7 §6.5.3. 10)
%Uvodlo duvduswv oAlobnong = 6.16 kN/m
SUvoAo duvduewv aviiotoong (7.83/1.40+4.59) = 10.18 kN/m
EAeyxog o oAloBnon Hd=6.16 < Rd=10.18 kN/m, EAeyxog LkoavomolLelTol

3.9. AvtioeLlopLlrOg EAeyXOQ

(EC8 EN1998-5:2004)

EAeyxolL euctdbeLag toixou (pe oeilopd)
3.9.1. Auvéapeig (evépyelLag KAl avIioTaong) ooKOUpHEVEG OTOV TOiXO
doptio vyl - y2 Fx Fy X vy
[kN/m] [kN/m] [m] [m] h
EvepyntLkh ©6non yaLdv Pa 0.00- 0.40 0.71 0.13 0.000 0.200
EvepyntLkh ©6non yaLdv Pa 0.40- 1.10 3.85 0.85 0.000 0.750
HoabntLky OOnon yoLdv Pp 0.55- 1.10 -7.37 0.00 0.600 0.917 X
B&poc tolixou W 0.00 9.50 0.208 0.661
3.9.2. NpdboBeteg duvapelg ASyw OELOHOU
doptio vl - y2 Fx Fy X vy
[kN/m] [kN/m] [m] [m]
EvepyntLkh ©6non yaLdv Pa 0.00- 0.40 0.12 0.000 0.200
EvepyntLkh ©6non yaLdv Pa 0.40- 1.10 0.69 0.000 0.750
B&poc tolixou W 0.81 +0.41 0.208 0.661
3.9.3. EAeyxog ¢pépoucag Lravétntag eddpoug (pe oeLopd) (EC7 §6.5.2)
doptio (P.v) vl - vy2 Fx Fy X0 yo M
[kN/m] [kN/m] [m] [m] [kNm/m]
EvepyntLkh ©6non yaLdv Pax1.00 0.00- 0.40 0.83 0.13 0.600 0.900 0.67
EvepyntLkh ©6non yaLdv Pax1.00 0.40- 1.10 4.54 0.85 0.600 0.350 1.08
B&poc tolxou W x1.00 0.81 9.09 0.392 0.439 -3.20
LUvoAa= 10.07 -1.45
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SUVOAO KATUKOPUQWY dUVAUREWV = 10.07 kN/m

SUVoAo pomdv wg TPOC UIPooT& onuelo = -1.45 kNm/m

SUVvoAo pomdv wg mpog Héocov Baocewc =

1.57 kNm/m

Exkevipdtnta ec=1.57/10.07=0.156m, ec>0.600/6=0.100m

T&oelg edd&poug g=0.047 N/mm? Bg=0.432 m
Evepyd BepéAio L'=0.600-2x0.156= 0.288 m

dépovoa LrkavéTnta £d&pouc RA=L' -quk/yM=0.288x(1000x0.15)/1.00=

Pépovoa Lkavdétnta eddpoug Vd=10.07 < Rd=43.20 kN/m,

EAeyxog

43.20 kN/m
Lkovonoleltoal

3.9.4. EAeyxog ¢@époucag Lxravétntag eddpoug (pe oeilopd)

By |

/U/U/‘/

(EC7 Hoapdptnua D)

(EC7 E£.2.2, E£.6.1)

(EC7 §6.5.2)

doptio (P.v) yl - y2 Fx Fy X0 yo M
[kN/m] [kN/m] [m] [m] [kNm/m]
Evepynt itk ©6non voldv Pax1.00 0.00- 0.40 0.83 0.13 0.600 0.900 0.67
EvepyntLkh ©6non yaLdv Pax1.00 0.40- 1.10 4.54 0.85 0.600 0.350 1.08
B&pog tolyxou W x1.00 0.81 9.91 0.392 0.439 -3.53
SUvola= 10.89 -1.78
ZUVOAO KATAKOPUPLV BdUVAUEWDV = 10.89 kN/m
SUVOAO pomdv w¢ HPOC UIPOCT& onuelo = -1.78 kNm/m

SUVvoAo pomdv wg mpog Héocov Baoewc =

1.49 kNm/m

Exxkevipdtnta ec=1.49/10.89=0.137m, ec>0.600/6=0.100m

T&oeLg edd&poug g=0.044 N/mm? Bg=0.490 m
Evepyd BeuéAio L'=0.600-2x0.137= 0.326 m

®épovoa travotnta €ddpoug RA=L' -quk/yM=0.326x(1000x0.15)/1.00= 48.90 kN/m

Pépovoa Lkavdétnta eddpouc Vd=10.89 < Rd=48.90 kN/m,

EAeyxog

Lkovonoleltoal

(EC7 Hap&ptinua D)

(EC7 E£.2.2, E£.6.1)

3.9.5. EAeyxog actoxiag Adyw avatponfig (pe oeilopd) (EC7 §9.7.4)
AVOT PO ®WC mPOoC TO umpooTtd k&tw onueio (xo0=0,yo=0) (x=0.600,y=1.100 m)
doptio (P.v) vyl - y2 Fx Fy X0 yo Mo+ Mo-
[kKN/m] [kN/m] [m] [m] [kNm/m] [kNm/m]
Evepynt itk ©6non voldv Pax1.00 0.00- 0.40 0.83 0.13 0.600 0.900 0.75 0.08
Evepynt itk ©6non voldv Pax1.00 0.40- 1.10 4.54 0.85 0.600 0.350 1.59 0.51
B&poc tolixou W x1.00 0.81 9.50 0.392 0.439 0.36 3.72
B&poc tolixou W x1.00 0.00 -0.41 0.392 0.439 0.16 0.00%*
SUvoAa= 10.07 2.86 4.31

(*olL poméc apvnTILKOV KATAKOPUEWY ¢opTiwv Adyw

2.86 kNm/m
4.31 kNm/m

SUVoAO pomdv avatpomng =
ZUvoAo pomdv evctdbBelog =

EAeyxog oe avotponf) Med=2.86 < Mrd=4.31 kNm/m,

ogLopoU mpooTiBevialL OTLQ

EAeyxog

Lkavomote{tal

Exkevipdtnta ec=(0.600/2)-(4.31-2.86)/10.07=0

.15

om,

3.9.6. EAleyxog actoxiog Adyw odioOnong (pe oeiopd)

ec<=0.600/3=0.200m

(EC7 §9.7.3,

doptio (P.v) vyl - y2 Fx+ Fx- Fy
[kN/m] [kN/m] [kN/m]
EvepyntLkh ©6non yaLdv Pax1.00 0.00- 0.40 0.83 0.00 0.13
EvepyntLkh ©6non yaLdv Pax1.00 0.40- 1.10 4.54 0.00 0.85
HabntLky OOnon yoLdv Ppx1.00 0.55- 1.10 0.00 7.37 0.00
B&poc tolxou W x1.00 0.81 0.00 9.09
LUVoAa= 6.18 7.37 10.07
TpLBH £d&pouc RdA=Nd-tane/yM = 10.07xtan(25.00°)/1.00= 4.70 kN/m
RUVEKT LKOTNTA Rd=A-cu/yM = 1000x0.432x0.005/1.00= 2.16 kN/m
(duvdueilc aviiotaong Adyw ouvexrTLrOTNTAG €d&PoUC moapalde (movIiol)
%Uvodlo duvduswv oAlobnong = 6.18 kN/m
SUvoAo duvduewv aviiotoong (7.37/1.00+4.70) = 12.07 kN/m
EAeyxog og oAicOnon Hd=6.18 < Rd=12.07 kN/m, EAeyxo¢ Lxavomoleltoal

§6.5.3,

pOméC AVATPOMNNAC)

EC8-5 §5.4.1.1)

(EC7 §6.5.3. 10)
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3.10. EAeyxog endpkreLag dLacTd0E®WV KOPpoU TOoixOoUu (EC2 EN1992-1-1:2004)

3.10.1. $éption 1.35x(pévipa duopevh)+1l.00x (pévipa evpevh)+1l.50x (xivntd duopevi)

AuvAuetlc (0to kévipo Bapoug dLatoung) otov kopud tou TOlXOU

y h Fx Fy M

[m] [m] [kN/m] [kN/m] [kNm/m]

0.25 0.250 0.38 1.63 0.02

0.50 0.250 1.39 3.39 0.21

0.80 0.250 3.32 5.70 0.84
3.10.2. EAeyXoC KOPHOU TtOoiXOU of KApYn (EC2 §9.6, §6.1)
SrUpOd epa—X&AuBag: C25/30-B500C, Emix&Auyn omAilopoU: Cnom=50 mm (§3, §4.4.1.1)
Katoakbdpupog omAiopdg eAdytotoc:0.26 (fctm/fyk)d, 0.0013d, 0.0020Ac, péyLotocg:0.04Ac (EC2 §9.6.2)

% Med Ned d Kd x/d ec/es Ks As min As

[m] [kN/m] [kN] [mm] [cm?/m] [cm?/m]

0.25 0.02 -1.63 195 53.54 0.00 0.1/20.0 2.30 0.00 ( 2.50)

0.50 0.21 -3.39 195 29.13 0.01 0.2/20.0 2.31 0.00 ( 2.50)

0.80 0.84 -5.70 195 17.55 0.02 0.3/20.0 2.31 0.02 ( 2.64)

3.10.3. ®éption 1.00x(pévipa duopevh)+1l.00x (pévipa evpevh)+0.30x(xivntd)+1.00x (ceLopdg)

AuvApeLlc (oto kévipo PBdpouc dLatoung) ortov kopud TOoU TOlXOoUu (une oeiLoupd)
y h Fx Fy M
[m] [m] [kN/m] [kN/m] [kNm/m]
0.25 0.250 0.46 1.63 0.05
0.50 0.250 1.47 3.39 0.26
0.80 0.250 3.32 5.70 0.96

3.10.4. EAeyxog KoppoU toixou oe x&pyn (pe oeilopd) (EC2 §9.6, §6.1)
Srupddepa-X&Aupag: C25/30-B500C, Emix&Auyn omAlopoU: Cnom=50 mm (§3, §4.4.1.1)
Katoakbpupog omhionudg e€Adytotoc:0.26 (fctm/fyk)d, 0.0013d, 0.0020Ac, péyiLotoc:0.04Ac (EC2 §9.6.2)

% Med Ned d Kd x/d ec/es Ks As min As
[m] [kN/m] [kN] [mm] [cm?/m] [cm?/m]
0.25 0.05 -1.63 195 48.44 0.01 0.1/20.0 2.30 0.00 ( 2.50)
0.50 0.26 -3.39 195 27.70 0.01 0.2/20.0 2.31 0.00 ( 2.50)
0.80 0.96 -5.70 195 16.72 0.02 0.3/20.0 2.31 0.03 ( 2.64)

3.10.5. OmAiopoi KoppoU toixou
OnAiopoi niow(x@pa) napetdg toixou  F10/29.5 ( 2.66cm?/m)

OnAiopdg diavophe & 8/40.0 ( 1.26cm?/m)
OnAiLopdg epnpdcg (eAevd.) mapeldg toixou @&10/31.0 ( 2.53cm?/m)
OnAiopdgc dLavophe & 8/40.0 ( 1.26cm?/m)

3.10.6. AyxUpwon omdiopoU KoppoU toixou (EC2 §8.4)
Baolkd PAKOG ayKUPWONG (EC2 EE.8.3)
1b, rqd=(@/4) (0sd/fbd) =(10/4)x(5/1.61)=8mm
0sd=435.00x3/266=5MPa fbd=2.25x0.70xfctd=1.61 MPa (EC2 §8.4.2)
AnattoUpuevo unRkog ayxrUpwong lbd=0.70x8=5mm, Cnom:50mm>3x10:30mm=@Q® (EC2 §8.4.4, T.8.2)

EA&X LOTO PAKOC oykUpwong lb,min=max (0.301lbrqgd, 10g,100mm)=100mm
Anopoaitnto &ykitotpo 100mm oto kK&Tw &Kpo Twv P&RdWV OTALOuOU
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3.

3.10.7. EAeyxog¢ KoppoU oe dLatpnon (EC2 EN1992-1-1:2004, §6.2.2)

SrUpOS epa-X&AuBag: C25/30-B500C, Emix&Auyn omAilopoy: Cnom=50 mm
H xatavopn Tou ¢optlou &Onong eivol ypouptikh, &po 1 petofoAn tng¢ dLATUNT LKAG
dUvaunc eivoal napaBoArikfy. H petafoAl tng dLATOUAC TOU KOPUOU €{val YVPOUPLKA.

Apa n duoupevécotepn Oéon via éleyxo didtunonc eival oto k&Tw péPOC TOU KOPUOU.

Ved=2.07 kN/m, Ved (+oeioptxdg)=2.12 kN/m, Ned=-4.20 kN/m
Avtoxn tépvouoa xwpic omAiopd didtunong Vrdc

Vrde=[Crdc -k - (100pl -fck) %¥+k1 -ocp] ‘bw-d

Vrdc>= (vmin+kl -ocp) ‘bw-d

Crdc=0.18/yc=0.18/1.50=0.120, fck=25MPa ,bw=1000mm, d=195mm
k=1+4(200/d)<=2, k=2.00, k1=0.15

pl=Asl/ (bw-d)=266/(1000x195)=0.0014
ocp=Ned/Ac=1000x4.20/250000=0.02N/mm?

vmin:0.0350-k1m~Vfck = 0.49N/mm?,
Vrd,c(min)=0.001x(0.49+0.15x0.02)x1000x195=96.14kN/m
Vrde=0.001x[0.120x2.00x(0.14x25)%%+0.15%0.021x1000x195=71.64, Vrdc=96.14kN/m
Ved=2.12 kN/m <= Vrdc=96.14 kN/m, di&tunon OK

(§3, §4.4.1.1)

(EC2 §6.2.2)
(EC2 E£.6.2.a)
(EC2 EE.6.2.Db)

(EC2 EE£.6.3N)

Vrdmax=ocw ‘bw -z vl -fcd/ (cot®+tanb), Ved/max (Vrdmax)=0.00, 6=45.0° cotf=1.00 tanb=1.00

acw=1.00 z=0.9d, fck=25.0<=60Mpa v1=0.6[1-fck/250]=0.6[1-25/250]1=0.540, fcd=14.17Mpa

Vrdmax=0.001x1.00x1000x0.9x195x0.540x14.17/2.00=671.4 kN
Ved=3.3 kN < 671.4 kN =Vrdmax, o €éAgyXxoCg enaAnbeleTal

11. EAeyxog emdpkeloag Sitactdoewv medidov kKal omAiopoi

3.11.1. EAeyxo¢ tpfpatog pmpootd x=0.600 m to x=0.250 m

(EC2 EN1992-1-1:2004)

ZUVOAO KATAKOPUPLV BdUVAUEWDV = 14.16 kN/m ill III III Ilqs

SUVOAO pomdv wg Hpog pécov PBloswg = 0.76 kNm/m
gl= 0.036 N/mm?, g2= 0.021 N/mm?, w= 0.350 m

b

nieon and (dito R&pog g3= 0.010 N/mm?

W

M= 1.31 kNm/m, V= 6.61 kN/m q1/jJ/LIJ/LIJ/qu2
V oe amndéotaon h=250mm and nopetd = 2.52 kN/m

Med= 1.31k Nm/m, Ved= 2.52 kN/m

3.11.2. EAeyxo¢ tpfpatog pmpootd x=0.600 m to x=0.250 m (pe oeiopd)

SUVOAO KATAKOPUQWVY dUVAUREWV = 10.07 kN/m
SUVOAO pomdv wg Hpog pécov PBloswg = 1.49 kNm/m
gl= 0.044 N/mm?, g2= 0.010 N/mm?, w= 0.350 m
nieon and (dto B&poc g3= 0.008 N/mm?

M= 1.47 kNm/m, V= 6.73 kN/m

V oe amndéotaon h=250mm and nopetd = 3.19 kN/m

Med= 1.47k Nm/m, Ved= 3.19 kN/m

3.11.3. EAeyxog nedidou évavtL KApYng (EC2 EN1992-1-1:2004, §6.1)

TrUpddepa-X&dAuRag: C25/30-B500C, Emix&Auyn omAlopoU: Cnom=50 mm

(§3, §4.4.1.1)

Med= 1.47kNm/m, d=244mm, Kd=20.12 x/d=0.01 €c2/es1=-0.3/20.0 ks=2.31, As= 0.l1l4cm?/m

EA&YX LOTOC omAlopdg As>=0.26bd -fctm/fyk (As= 3.30cm?/m)
EX&xLOotOoG omALlopdc @12/34.0 ( 3.32cm?/m)

3.11.4. OmAiopoi nedidov toixou

(EC2 §9.3.1)

OnmALopdg medidovu KAT® @12/34.0 ( 3.32cm?/m)

Asvutepelwv eyKApoLog¢ omAitopd¢ F12/40.0 ( 2.82cm?/m)
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3.11.5. EAeyxog nedidou oce diLatpnon-dL&tpnon (EC2 EN1992-1-1:2004, §6.2.2)

SrUpOS epa-X&AuBag: C25/30-B500C, Emix&Auyn omAilopoy: Cnom=50 mm ($3,
Avtoxn diL&tpnong xwplic omhioud did&tunong Vrdc (EC2 §6.4.4)
vrde=[Crdc -k - (100pl -fck) ¥ . (2d/a)] ‘bw-d (EC2 EE.6.50)
Vrdc>=[vmin -2d/a] ‘bw-d, d=dm=244mm, a=244mm
Crdc=0.18/yc=0.18/1.50=0.120, fck=25MPa ,bw=1000mm, d=244mm
k=1++(200/d)<=2, k=1.91

pl=Asl/ (bw-d)=332/(1000x244)=0.0014

vmin=0.0350 k"0 \fck = 0.46N/mm?, (EC2 EE£.6.3N)
Vrd,c(min)=0.001x(0.46x2x244/244)x1000x244=224.48kN/m
Vrde=0.001x[0.120x1.91x(0.14x25) %¥x2x244/2441x1000x244=169.82, Vrdc=224.48kN/m
Ved=3.19 kN/m <= Vrdc=224.48 kN/m, di&tpunon kot ditd&tpnon OK

Vrdmax=ocw ‘bw -z vl -fcd/ (cot®+tanb), Ved/max (Vrdmax)=0.01, 6=45.0° cotf=1.00 tanb=1.00
acw=1.00 z=0.9d, fck=25.0<=60Mpa v1=0.6[1-fck/250]=0.6[1-25/250]1=0.540, fcd=14.17Mpa
Vrdmax=0.001x1.00x1000x0.9%x244x0.540x14.17/2.00=840.2 kN

Ved=6.7 kN < 840.2 kN =Vrdmax, o0 £AeyX0oC emaAnbevetal

3.12. MNpopétpnon UVALKOV

SrUpOdepa ovd pétpo PNKOUC Tolxou 0.380 m3/m

OnAitopdg avé pétpo UAKOUG tolyou 12.414 kg/m

SUVOALK& oOkupddepa tolyou 4.350x% 0.380= 1.653 m?3

SUVOALKOG omALlopdc tolyou 4.350x 12.414= 54.000 kg
BETONexpress
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4. TOIXOX T16 (ANATOAIKH NAATEIA)

Toixog avtiotpLi{ng wnAiopévou orUpodépatog
(EC2 EN1992-1-1:2004, ECO EN1990:2002, EC7 EN1997-1-1:2004, EC8 EN1998-5:2004, +NA-ELOT:2010)

C25/30 - B500C
Zeiopog a=0.160g

0.250
T T $=0.00" ¢k=20.00° T T
4 ck=0.020N/mm?
E 8k=10.00° °
¥=20.00 kNm® g
5 S
0k=25.00° [
o o ck=0.005N/mm? o
= B 5k=12.50° 2
= S gk=25.00° ¥=21.00 KN/m? <
k=0.005N/mm?
Seo00 035 | °
o| ve21.00kNm S
b
S
} 0.600 |
9k=25.00°
ck=0.005N/mm?
quk=0.15N/mm?
4.1. Ztoixeia toixouv-lNapdpetpotl-Kavoviopoi
ALaotdoeLg
OALkO Uyog tolxou h= 1.100 m
MAkog tolxou L= 1.790 m
IA&tog tolXxOU OTINV KOPUQY 0.250 m
IA&t0oG¢ kKopuoU tolyxou otnv B&on B2= 0.250 m
OALkO mA&Tog PBdonc tolixou B= 0.600 m
IA&toc PB&ong tolyxou unpootd 0.350 m
IA&toc P&ong tolyxou miow 0.000 m
Yyogc koppoU tolxou ho= 0.800 m
Yyoc R&ong tolixou 0.300 m
Yyog RB&ong tolixou pmpoot& 0.300 m
Yyog RB&ong tolixou miocw 0.300 m
Tovia epnpdc mope &g pe KATAkOP 0.000° (0:1)
Tovia nicw noapeldc pe KATaAkOPUO 0.000° (0:1)
Bapog toixou
E1d1kd B&pog UALkOU Ttolxou vyg=25.000 kN/m?
EpBaddév diLatounc tolxou A= 0.380 m?
IdL0o B&poc toixou oavd pétpo W= 0.380x25.000= 9.50 kN/m
Kévipo B&poug tolyxou x=0.208 m, y=0.661 m (x0=0.392 m, yo=0.439 m)
YALk& toiyxou
Avwedoun : Trupbddepo-X&AuPoac: C25/30-B500C (EC2 §3)
: Emitk&Auyn omAtopoU: Cnom=50 mm (EC2 §4.4.1)

OeuéALlo : IxUupbddsua-X&AuBag: C25/30-B500C
: Emixk&Auyn omAtopoU: Cnom=50 mm
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4.2.

Enipépoug ouviedeotég yLa SpdoeLlg Kol

edapLKEQ

LdLétnteg

OplLakfy katdotaon Iccopomniag

(EQU) ,
(

Apb&on Mév Lun Auocupevic yGdst:
Mév Lun EuvoLkh yGstb:
MetoafBAnth AUCpevVAHQ yQdst:
MetafAnth Euvolkp vyQstb:
Edaptlkéc Tovia dLoaTunt LKAG AVIOXHC Yo
1dLétnTtec Tuvoxn cC yc
AlXTPUNT LKA avIOXH Cu ycu:
OALIIT LK avioxn gqu yaqu:
Bé&poc YW

YR, v (R2)=1.40,

4.3.

vR,h(R2)=1.10,

VR, e (R2)=1.40

Id.6tnteg eddpoug Oepediwong

OALTIT LKA avioxn ed&poug otn PR&on
Tovia tpLPHg ed&poug otn PR&on
SUVTEAEOTAC OUVEKRTLKRKOTNTAG OTIn B&on

©=25.00°,

AouLkoU TUmou

(STR) ,
EQU )

.10
.90
.50
.00

o B O

.25
.25
.40
.40
.00

[ N S S S =

qu=0.15 N/mm?

(
(

TewtexVvikoU TUOOU

STR/GEO)
Al+M1 )
1.35
1.00
1.50
0.00
.00
.00
.00
.00
.00

e

(EC7 IItv.

o R PR

e e

A.1-A.4,
(GEO)

(TeLopdag)

.00
.00
.00
.00

.00
.00
.00
.00
.00

ouvieAeoTNg TPLPAC tan(e)=0.466

c=0.005 N/mm?

4.4. ZeLopLROl OUVTEAECTECQ
Avnvyuévn celoptky emttdyxuvon e€ddpouc ag=axg, o=0.16
Kataxdp./opl. OglOpLlKy emltdxuvon avg/og=0.90
Suvt. Beperliwong S=1.00
Suvt. omoudaldintac xtiplou yI=0.80
MelwT LXKOGC OUVTIEAECTNG OUUIEPLPOPAC r=1.50

OpLldéviLog OegloplkdQ

Kataxkbdpupog oceloplrdQ

OUVTEAEOTAC
CUVTIEAECTAC

ZDeLlopLKEG duvapeLg (ektd6g duvapenv Adyw OOnong yoLdv)

OpLlovTLa

Katakdbpuepn dUvaun oeLopolu Adyw

dUvoun oelLopoU AOY®

1d{ou Bé&poucg
1dlou R&poucg

Fwx=
Fwy=

kh=0.80x0.16x1.00/1.500=0.085
kv=0.50x0.085=0.043

9.50x0.085=
9.50x0.043=

4.5. YmoloylLopdg evepyntlkRAg &Onong yatdv xatd (Coulomb)
4.5.1. TpApa toixou amdé ¥Y=0.000 m éwg ¥=0.400 m, Hs=0.400 m
Avew Inuefio A x= 0.000 m y= 0.000 m

K&tw Snpeio B x= 0.000 m y= 0.400 m

IdiLétnteg edapoug
TUnog ed&poug

ELdL1kd B&pog EnpoUu ed&poucg
ELd1kd B&pog xopeopévou eddpoucg

ELd1kd RB&pog vepoU

Tovia gowTeplkAC TELPRAHC TOoU £d&OOUCQ
SUVTeAeOoTAC ouveRTLkROTNTAG €d&POUC

ApYyLAOGC

vy =20.
ys=21.
yw=10.
©=20.

Tovia emiedvelac €d&poug jpe opllévTLa B= 0.
Tovia niow nmoapeltd&c tolixou pe roataxrkdpupo H= 0.
Tovia tplRAg netafl toliyxou xalL ed&poucg 5=10.
QOnon ovppwva pe Oswpia Coulomb

Tovia emimédou oAicOnong p=45°+¢/2= 53.00

SUVTEAEOTANC €VeEPYNTLKAC Od6nonc Ka = 0.522 0.447

00 kN/m?
00 kN/m?
00 kN/m?
00°

c=0.020 N/mm?

00°
00°
00°

EQU Al+M1

55.

QBnon vyaldv xo® Ulog g(y)=gA+y -y -Ka

00°

(EC8 EN1998-5:2004, §7.
(EC8-5 §7.

(EC8 §3.2.

(EC8 §3.2.

(EC8 §3.2.1, T.

(EC8-5 IILvakag

(EC8-5 EE.

(EC8-5 EE.

0.81 kN/m
0.41 kN/m

da

cos?(¢-8)

KA=

cos?8 cos(9+6)[1+

sin(¢p+3d)sin

~N NN W W

2
cos(9+6)cos(6-ﬁ)]

EC8-5 §3.1)

N P Pw D wNDN
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Mév ipeg SpaceLg

EQU Al+M1

QBnon (mieon) ornv xopuen (y=yA) gA= 0.00 0.00 kN/m?
QOnon (nieon) otnv B&on (y=yA+ 0.40m) gB= 4.18 3.58 kN/m?
QOnon (dUvoaun) vyoldv Pa= *s(gA+gB)H Pa= 0.84 0.72 kN/m
Tovia &Onong yoLdv o = 8.00 10.00 °

QOnon vyaldv ko1& x KATeUOUVODN Pax= 0.83 0.71 kN/m
QOnon vyaldv ko1& y KATeUOUVODN Pay= 0.12 0.13 kN/m
Pomy ¢6nong yaldv wg mpoc¢ onueflo (x=0,y=0) M = -0.22 -0.19 kNm/m

Inueio egpapupoyng @Bnong vatrdv x= 0.000 m, y= 0.267 m

ZUvoAa SUVAHE®V KAL POMQV

AuvAue L g Kol pomég o010 KATw onupeio B (x=0.000 m, y=0.400 m)

Mév ipeg dpdoetLg

EQU Al+M1
SUVOALKN oplldédvtLia @Bnon yaldv Fsx= 0.83 0.71 kN/m
SUVOA LKL kotaxbdpuen &®Onon valdv Fsy= 0.12 0.13 kN/m
SUVOALKN pomf &6nong vyoLdv Ms = 0.11 0.09 kNm/m

LeLOpLKEG dUVAPELQ (EC8 EN1998-5:2004, §7.3.2, Hop&ptnua E)

OpLldébvtiog oeloptlkdg ouvtedeotnge kh=0.80x0.16x1.00/1.500=0.085
Katakdpupog oceloptlkdC ouviedeotng kv=0.50x0.085=0.043

Edagoc névw and tov udpopdpo opllovia

tan (w)=kh/ (1-kv)=0.085/(1-0.043)=0.089, »w=5.08°

(EC8-5 E¢.7.1, T.7.1)
(EC8-5 EE.7.2)
(EC8-5 Hapdptnua E.5)

Method Mononobe-Okabe (EC8-5 Hapdptnua E.4)

via 66non yaldv xatd Tn SLAPKE LA Of LOPoU Ke= cos?(¢-w-6)

SUVTEAECTAC €veEPYNTLKAC &®Onong, Ke* (STR)= 0.521 cosw cos % cos(5+8+w) 1+ \ [SIN(@*B)sin(e-w-B) 2
. . . . . cos(6+w+d)cos(6-B)

pboBetn nieon €d&pouc AdOYyw OglouoU

enl{ tng STR xkat&otaong ¢dptiong £=(Ke*/Ke-1)=(0.521/0.447-1)=0.166

AUvoun ed&eouc Adyw oeLopLkoU optiou (Mbvipeg dpdoelLc ) Fx=1.166x 0.71= 0.83 kN/m

4.5.2. TpApa toixou amd ¥Y=0.400 m éwg ¥=1.100 m, Hs=0.700 m
Avew Inuefio A x= 0.000 m y= 0.400 m
K&tw Snpeio B x= 0.000 m y= 1.100 m

Idiétnteg edapoug

TUnog ed&poug : ApyLlLAog pe A&uupo du
ELdL1kd B&pog EnpoUu ed&poucg y =21.00 kN/m?3

ELdL1kd B&pog ropeopévou eddpoug ys=23.00 kN/m?3

E1d1xd B&pog vepoU yw=10.00 kN/m?3

Tovia gowteplkAc TPLPRAC TOU £d&pOUCQ ©=25.00°

SUVTeAeOoTAC ouverTLkROTNTAG €d&POUC c=0.005 N/mm?

Tovia emiedvelac €d&poug jpe oplldévTLa B= 0.00°

Tovia niow mapeldc tolxou pe xatoakbdbpupo 6= 0.00°

Tovia tplRAg netafl toliyxou xalL ed&poucg 5=12.50° s

doptia emi TOU €d3&POUG OTNV KOPUPR
OuotLdépoppo pdviuo eoptio g= 8.00 kN/m?
Opotdpoppo xivntd poptio g= 0.00 kN/m?

QOnon ovppwva pe Oswpia Coulomb

EQU Al+M1 K =
Tovia emimédou oAlobnong p=45°+¢/2= 55.00 57.50° A
SUVTEAEOTNC €VeEPYNTLKAC Od6nonc Ka = 0.447 0.367

QBnon valdv xo® Ulog g(y)=gA+y - y-Ka

cos?(p-0)

2 sin(@+d)sin(@-B) 2
cos Gcos(9+6)[1+ cos(B6+0)cos(6-B)
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Mév ipeg SpaceLg

EQU Al+M1

QBnon (mieon) ornv xopuen (y=yA) gA= 3.58 2.94 kN/m?
QOnon (nieon) otnv B&on (y=yA+ 0.70m) gB= 10.15 8.33 kN/m?
QOnon (dUvoaun) vyoldv Pa= *s(gA+gB)H Pa= 4.81 3.94 kN/m
Tovia &Onong yoLdv o = 10.00 12.50 °
QOnon vyaldv ko1& x KATeUOUVODN Pax= 4.74 3.85 kN/m
QOnon vyaldv ko1& y KATeUOUVODN Pay= 0.84 0.85 kN/m
Ponn &®6bnong yoaldv g mpog onuefo (x=0,y=0) M = -3.82 -3.10 kNm/m

Inueio gpapupoyng @Bnong vatrdv x= 0.000 m, y= 0.806 m

ZUvoAa SUVAHE®V KAL POMQV

AuvAue L g Kol pomég o010 KATw onupeio B (x=0.000 m, y=1.100 m)

Mév ipeg dpdoetLg

EQU Al+M1
SUVOALKN oplldédviLia @Bnon yaldv Fsx= 5.57 4.56 kN/m
SUVOA LKL koataxbdpuen &®6non voaldv Fsy= 0.96 0.98 kN/m

SUVOALKN pomf &6nong vyoLdv Ms = 2.08 1.72 kNm/m

LeLOpLKEG dUVAPELQ (EC8 EN1998-5:2004, §7.3.2, Hop&ptnua E)
OpLldébvtiog oeloptlkdg ouvtedeotnge kh=0.80x0.16x1.00/1.500=0.085 (EC8-5 Ef.7.1, T.7.1)
Katakdpupog oceloptlkdC ouviedeotng kv=0.50x0.085=0.043 (EC8-5 EE.7.2)
Edagoc névw and tov udpopdpo opllovia (EC8-5 Hapdptnua E.5)

tan(w)=kh/(1-kv)=0.085/(1-0.043)=0.089, «©=5.08°

Method Mononobe-Okabe (EC8-5 Hapdptnua E.4)

via 66non yaldv xatd Tn SLAPKE LA Of LOPoU Ke= cos?(¢-w-6)

SUVTEAECTAC €veEPYNTLKAC &®Onong, Ke* (STR)= 0.433 cosw cos % cos(5+8+w) 1+ \ [SIN(@*B)sin(e-w-B) 2
. . . . . cos(6+w+d)cos(6-B)

pboBetn nieon €d&pouc AdOYyw OglouoU

eni{ tng STR xat&otaong ¢dptiong £=(Ke*/Ke-1)=(0.433/0.367-1)=0.180

AUvoun ed&eouc Adyw oeLopLkoU optiou (Mbvipeg dpdoelLc ) Fx=1.180x 3.85= 4.54 kN/m

4.6. Ymoloylopdg madntiKAG @Onong yaitdv katd (Rankine)

4.6.1. TpApa toixou amdé ¥Y=0.550 m éwg ¥=1.100 m, Hs=0.550 m
Avw Inuefo A x= 0.600 m y= 0.550 m
K&tw Znpelo B x= 0.600 m y= 1.100 m

Idiétnteg edapoug

TUnog ed&poug : ApyLAog pe A&uuo

E1d1xd Bdpoc EnpoU e£d&poug y =21.00 kN/m?3
ELd1kd PB&pog xopeopévou eddpoucg ys=23.00 kN/m?3
ELdtkd B&pog vepoU yw=10.00 kN/m?3
Tovia gowTeplkAC TELPRAHC TOoU £d&OOUCQ ©=25.00°
ZUuvTeAeoTtNg ouvekTLkOTNTAG €d&POUC c=0.005 N/mm?
Tovia emiedvelag ed&poug pe oplldvT Lo B= 0.00°
QOnon oe KATAkKOPUQEO emLO&VE LA 6= 0.00°

Tovia TpLlPAC petafld tolyou xalL ed&pouc &= 0.00°

QOnon ovppwva pe Oswpia Coulomb
EQU Al+M1 K. = cos2(¢p+8)
P cos?e cos(e-é)E_ M}z

Tovia emimédou oAloOnong p=45°-¢/2= 35.00 32.50°
SuvieAeotng nabntlkAg ®Ononc Kp = 2.040 2.4064
QBnon vyaldv xo® Ulog g(y)=gA+y -y -Kp

cos(6-0) cos(6-B)
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Mév ipeg SpaceLg

EQU Al+M1

QBnon (mieon) ornv xopuen (y=yA) gA= 0.00 0.00 kN/m?
QOnon (nieon) otnv B&on (y=yA+ 0.55m) gB=-23.56 -28.46 kN/m?
QOnon (dUvoaun) vyoldv Pa= *s(gA+gB)H Pp= 6.48 7.83 kN/m
Tovia &Onong yoLdv o = 0.00 0.00 °
QOnon vyaldv ko1& x KATeUOUVODN Ppx= -6.48 -7.83 kN/m
QOnon vyaldv ko1& y KATeUOUVODN Ppy= 0.00 0.00 kN/m
Ponfy ®6nong yaldv og¢ mpoc¢ onupelo (x=0,y=0) M = 5.94 7.18 kNm/m
Inueio egpapupoyng @Bnong valrdv x= 0.600 m, y= 0.917 m
ZUvoAa SUVAHE®V KAL POMQV
AuvAue L g Kol pomég o010 KATw onupeio B (x=0.600 m, y=1.100 m)
Mév ipeg dpdoetLg

EQU Al+M1
SUVOALKY optldévtia H6non yaldv Fsx= -6.48 -7.83 kN/m
SUVOA LKL koataxbdpuen &®@Onon voairdv Fsy= 0.00 0.00 kN/m
SUVOALKN pomf &6nong vyoLdv Ms = -1.19 -1.43 kNm/m
LeLOpLKEG dUVAPELQ (EC8 EN1998-5:2004, §7.3.2, Hop&ptnua E)
tan (w)=kh/ (1-kv)=0.085/(1-0.043)=0.089, »w=5.08°
SuvteAeotnNg nmadntLkAC ®Onong Kp* (STR)= 2.319
E=(Kp*/Kp)=(2.319/2.464)=0.941

EQU Al+M1
ZUVOALKN oplldédviia @Bnon yalLdv Fsx= -6.10 -7.37

4.7. EAeyxolL euctéabeLag toixou (EQU)
4.7.1. Auvapeig (evépyeLag KOl AVILOTAONG) OOKOUPEVEG OTov T1oixo (EQU)
doptlo vl - y2 Fx Fy X vy
[kN/m] [kN/m] [m] [m]
Evepyntixy 06non voldv Pa 0.00- 0.40 0.83 0.12 0.000 0.267 h
EvepyntLkh ©6non yaLdv Pa 0.40- 1.10 4.74 0.84 0.000 0.806
HDodnt Lk O6non yoaldv Pp 0.55- 1.10 -6.48 0.00 0.600 0.917
B&pocg tolxou W 0.00 9.50 0.208 0.661
4.7.2. EAeyxog ¢épovoag Lkavétntag eddpoug (EQU) (EC7 EN1997-1-1:2004, $6.5.2)
EAeyxog mepimtwong pe 0.90x(idito Papog+pdévipa)+0.00x(kivnTtd KOPUPRQG)
doptio (P.v) yl - y2 Fx Fy X0 yo M
[kN/m] [kN/m] [m] [m] [kNm/m]
Evepynt ik o6non voldv Paxl1.10 0.00- 0.40 0.91 0.13 0.600 0.833 0.68 X0
Evepynt ik o6non voldv Paxl1.10 0.40- 1.10 5.21 0.92 0.600 0.294 0.98
B&poc tolyxou W x0.90 0.00 8.55 0.392 0.439 -3.35
SUvoAia= 9.60 -1.69
SUVOAO KATAKOPUQWVY dUVAUREWV = 9.60 kN/m
SUVOAO pomdv ®w¢ HPOG UIPOCT& onuelo = -1.69 kNm/m f Bq i
SUVoAO pomdv w¢ mpog péocov Baoewc = 1.19 kNm/m
Exkevipdtnta ec=1.19/9.60=0.124m, ec>0.600/6=0.100m q /LIJ/L}//
T&oelg e€ddpoug g=0.036 N/mm? Bg=0.528 m
Evepyd OegnéAito L'=0.600-2x0.124= 0.352 m (EC7 Hap&ptinua D)
dépovoa LxavéTnta £ddpoug RdA=L' -quk/yM=0.352x(1000x0.15)/1.40= 37.71 kN/m
dépouvca Lkavoétnta £dhpouc Vd=9.60 < Rd=37.71 kN/m, EAeyxoc LrkovomnolLeltol (EC7 E£.2.2, EE.6.1)
BETONexpress
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EAeyxog mepintwong pe 1.

10x(idLo Bapog+pdévipa)+1l.50x(xLvnTt& KOPUPAQQ)

doptio (P.v) yl - y2 Fx Fy X0 yo M
[kN/m] [kN/m] [m] [m] [kNm/m]
Evepynt itk ©6non voldv Pax1.10 0.00- 0.40 0.91 0.13 0.600 0.833 0.68
EvepyntLkh &6non yaLdv Pax1.10 0.40- 1.10 5.21 0.92 0.600 0.294 0.98
B&pog tolyxou W x1.10 0.00 10.45 0.392 0.439 -4.09
SUvola= 11.50 -2.43
ZUVOAO KATAKOPUPLV SUVAUEWDV = 11.50 kN/m
SUVOAO pomdv w¢ HPOC UIPOcT& onuelo = -2.43 kNm/m

SUVvoAo pomdv wg mpog Héocov Baoewc
ec=1.02/11.50=0.089m,

Exkevipdinta

T&oeLg ed&poug gl=0.036 N/mm?
Evepyd BenéAito L'=0.600-2x0.089= 0.423 m

dépouoa
dépouoa

1.02 kNm/m

g2=0.002 N/mm?

ec<=0.600/6=0.100m

EAeyxog

Lkovonoleltoal

(EC7 Hap&ptinua D)

trkavotnta €ddpoug RdA=L' -quk/yM=0.423x(1000x0.15)/1.40= 45.32 kN/m
tkovoétnta ed&poug Vd=11.50 < Rd=45.32 kN/m,

(EC7 E£.2.2,

4.7.3. EAleyxog actoxiag Adyw avatponfg (EQU)

(EC7 EN1997-1-1:2004,

AVOXTPON ®WC mPOoC TO umpooTtd k&tw onueio (xo0=0,yo=0) (x=0.600,y=1.100 m)
doptio (P.v) vyl - y2 Fx Fy X0 yo Mo+ Mo-
[kN/m] [kN/m] [m] [m] [kNm/m] [kNm/m]

Evepynt itk &©6non voldv Pax1.10 0.00- 0.40 0.91 0.13 0.600 0.833 0.76 0.08
Evepynt itk ©6non voldv Pax1.10 0.40- 1.10 5.21 0.92 0.600 0.294 1.53 0.55
B&pog tolxou W x0.90 0.00 8.55 0.392 0.439 0.00 3.35

SUvola= 9.60 2.29 3.98
YUVOAO POHOV aVATPOMAC = 2.29 kNm/m
YUVoAo pomdv guotdbelac = 3.98 kNm/m
EAeyxog og ovatponf Med=2.29 < Mrd=3.98 kNm/m, Eleyxog LrovomolelTol
Exkevipdétnta ec=(0.600/2)-(3.98-2.29)/9.60=0.124m, ec<=0.600/3=0.200m
4.7.4. EAeyxog¢ actoxiag Adyw oAicOnong (EQU) (EC7 EN1997—1—1:2%P4, §9.7.3,

doptio (P.v) yl - vy2 Fx+ Fx- Fy
[kN/m] [kN/m] [kN/m]
Evepynt itk ©6non voldv Pax1.10 0.00- 0.40 0.91 0.00 0.13
Evepyntixy &6non voldv Pax1.10 0.40- 1.10 5.21 0.00 0.92
HDodnt Lk O6non yoaldv Ppx0.90 0.55- 1.10 0.00 5.83 0.00
Bé&poc tolixou W x0.90 0.00 0.00 8.55
SUvoAa= 6.12 5.83 9.60 Fs =c.B+W.tan(o)

TpoLRH e€d&poug Rd=Nd-tane/yM = 9.60xtan(25.00°)/1.25= 3.58 kN/m
SuvexrtTLlkOéTnTe Rd=A-cu/yM = 1000x0.528x0.005/1.25= 2.11 kN/m

(duvépuetlc aviliotaong Adyw oUveKRTLKRKOTNTIAG €3&pOUC mapaAe{movIoal)

SUvoAo duvduewnv oAloBnong = 6.12 kN/m
SUvoAo duvduewnv aviiotoong (5.83/1.00+3.58) = 9.41 kN/m
EAeyxoc og oAloBnon HA=6.12 < Rd=9.41 kN/m, E:eyxog LrkovomolLelTol

(EC7 §6.5.3.

4.8. EAeyxolL evotéberLag toixou (STR/GEO Al+M1)
4.8.1. AuvépeLg (evépyeLog¢ Kol OvIioTtaong) ookoUpeveg otov toixo (STR/GEO Al+M1l) p
H
doptio yl - y2 Fx Fy X %
[kN/m] [kN/m] [m] [m] P
Evepynt itk &o6non voldv Pa 0.00- 0.40 0.71 0.13 0.000 0.267
Evepyntixy o6non voldv Pa 0.40- 1.10 3.85 0.85 0.000 0.806
Hoabnt Lk OOnon yoLdv Pp 0.55- 1.10 -7.83 0.00 0.600 0.917
Bé&poc tolixou W 0.00 9.50 0.208 0.661

ES.6.1)

§9.7.4)

10)
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4.8.2. EAeyxog ¢pépovoag Lravdétntag &ddpoug¢ (STR/GEO Al+M1) (EC7 EN1997-1-1:

EAeyxog¢ mnepinmtwong pe 1.00x(idito Papog+pdévipa)+0.00x(RKLvnTd KOPUGRQG)

2004, §6.5.2)

doptio (P.v) vl - y2 Fx Fy X0 yo M
[kN/m] [kN/m] [m] [m] [kNm/m]

Evepyntixy 06non voldv Pax1.35 0.00- 0.40 0.96 0.18 0.600 0.833 0.69

EvepyntLkh ©6non yaLdv Pax1.35 0.40- 1.10 5.20 1.15 0.600 0.294 0.84

B&poc tolixou W x1.00 0.00 9.50 0.392 0.439 -3.72
SUvoAla= 10.83 -2.19

SUVOAO KATAKOPUQE®V JdUVAUEWV = 10.83 kN/m

SUVoAo pomdv wg TPOC UIPooT& onuelo = -2.19 kNm/m i aq

SUVOAO pomdv w¢ mpog uécov BAcewg = 1.06 kNm/m

Exkevipdtnta ec=1.06/10.83=0.098m, ec<=0.600/6=0.100m

T&oelg e€ddopoug gl=0.036 N/mm? g2=0.000 N/mm?

Evepyd BenéAito L'=0.600-2x0.098= 0.404 m

d®épovoa LrkavéTnta £d&poug RdA=L' -quk/yM=0.404x(1000x0.15)/1.40= 43.29 kN/m
dépovoa LkavdéTnta eddpoug Vd=10.83 < Rd=43.29 kN/m, EAeyxog Lxkavomoleltal

EAeyxog mepintwoong pe 1.35x((di10 Papog+pdvipa)+1.50x(xivntd KOpUPNG)

(EC7 Hoapdpinua D)

(EC7 E£.2.2, E£.6.1)

doptio (P.v) yl - y2 Fx Fy X0 yo M
[kN/m] [kN/m] [m] [m] [kNm/m]
Evepynt itk ©6non voldv Pax1.35 0.00- 0.40 0.96 0.18 0.600 0.833 0.69
EvepyntLlky &6non yaLdv Pax1.35 0.40- 1.10 5.20 1.15 0.600 0.294 0.84
B&pog tolyxou W x1.35 0.00 12.83 0.392 0.439 -5.02
SUvoAla= 14.16 -3.49
ZUVOAO KATAKOPUPLV SUVAUEWDV = 14.16 kN/m
SUVOAO pomdv w¢ HPOC UIPOocT& onuelo = -3.49 kNm/m
SUVvoAo pomdv wg mpog péocov Baoewc = 0.76 kNm/m

Exxkevipdtnta ec=0.76/14.16=0.054m, ec<=0.600/6=0.100m

T&oe g edd&poug gl=0.036 N/mm? g2=0.011 N/mm?

Evepyd BenéAio L'=0.600-2x0.054= 0.493 m

®épovoa Lravotnta €ddpoug RA=L' -quk/yM=0.493x(1000x0.15)/1.40= 52.82 kN/m

(EC7 Hap&ptnua D)

Pépovoa Lkavdtnta eddpouc Vd=14.16 < Rd=52.82 kN/m, EAeyxog¢ Lxovonoleltal

4.8.3. Eleyxog¢ actoxioag Adyw avatponfic (STR/GEO Al+M1)
AVOTPON) ®WC mpog¢ 1o unpoortd k&tw onueio (xo=0,yo=0) (x=0.600,y=1.100 m)

(EC7 E£.2.2, E£.6.1)

(EC7 EN1997-1-1:2004, §9.7.4)

E

Mo+

Mo-

X

doptio (P.v) vyl - y2 Fx Fy X0 yo E
[kKN/m] [kN/m] [m] [m] [kNm/m] [kNm/m] o Y
Evepynt itk &©6non voldv Pax1.35 0.00- 0.40 0.96 0.18 0.600 0.833 0.80 0.11
EvepyntLkh ©6non yaLdv Pax1.35 0.40- 1.10 5.20 1.15 0.600 0.294 1.53 0.69 X
B&poc tolixou W x1.00 0.00 9.50 0.392 0.439 0.00 3.72
SUvoAa= 10.83 2.33 4.52
YUVOAO POHOV aVATPONMAC = 2.33 kNm/m
SUvoAo pomdv evuctdbelog = 4.52 kNm/m
EAeyxog og ovatponf Med=2.33 < Mrd=4.52 kNm/m, Eleyxog LrovomotielTol
Exkevipdétnta ec=(0.600/2)-(4.52-2.33)/10.83=0.098m, ec<=0.600/3=0.200m
4.8.4. EAeyxog oaoctoxiag Adyw odicbnonge (STR/GEO Al+M1) (EC7 EN1997—1—1:2%P4, §9.7.3, §6.5.3)
doptio (P.v) yl - y2 Fx+ Fx- Fy
[kN/m] [kN/m] [kN/m]
Evepynt itk &6non voldv Pax1.35 0.00- 0.40 0.96 0.00 0.18
Evepyntixy &6non voldv Pax1.35 0.40- 1.10 5.20 0.00 1.15
HDodnt Lk O6non yoaldv Ppx1.00 0.55- 1.10 0.00 7.83 0.00
Bé&poc tolixou W x1.00 0.00 0.00 9.50
SUvoAa= 6.16 7.83 10.83 Fs =c.B+W.tan(o)
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TolBH e£d&pouc¢ RdA=Nd-tane/yM = 10.83xtan(25.00°)/1.10= 4.59
SuvektLkéTnta Rd=A-cu/yM = 1000x0.600x0.005/1.10= 2.73
(duvépuelc aviliotaong Adyw oUveKRTLKRKOTNTIAG €3&pOUC mapaAe{movIial)
SUvoAo duvduewnv oAloBnong = 6.16 kN/m
SUvoAo duvduenv aviiotoong (7.83/1.40+4.59) = 10.18 kN/m

kN/m
kN/m

EAeyxoc og oAloBnon Hd=6.16 < Rd=10.18 kN/m, EAeyxog LravomolLel{Tol

4.9. AvtioelopLkég €Aeyxog
EAgyxolL euctdbeLag toixou (pe oeilopd)
4.9.1. AuvdapeiLg (evépyeLag Kol avrioctaong) oOKOUpEVEG OTOV TOiYXO
doptio yl - y2 Fx Fy X %
[kN/m] [kN/m] [m] [m]
Evepynt itk ©6non voldv Pa 0.00- 0.40 0.71 0.13 0.000 0.200
Evepynt itk ©6non voldv Pa 0.40- 1.10 3.85 0.85 0.000 0.750
Hoabnt Lk OOnon yoLdv Pp 0.55- 1.10 -7.37 0.00 0.600 0.917
Bé&poc tolixou W 0.00 9.50 0.208 0.661
4.9.2. NpbdboOeteg duvapetg Adyw OeLopov
doptio yl - y2 Fx Fy X %
[kN/m] [kN/m] [m] [m]
Evepynt itk ©6non voldv Pa 0.00- 0.40 0.12 0.000 0.200
EvepyntLlky &6non yaLdv Pa 0.40- 1.10 0.69 0.000 0.750
B&poc tolxou W 0.81 +0.41 0.208 0.661
4.9.3. EAleyxog ¢@épouvcag Lkavétntag eddpoug (pe oeilopd)
doptilo (P.v) vyl - y2 Fx Fy X0 yo M
[kN/m] [kN/m] [m] [m] [kNm/m]
Evepynt itk ©6non voldv Pax1.00 0.00- 0.40 0.83 0.13 0.600 0.900 0.67
EvepyntLlky &6non yaLdv Pax1.00 0.40- 1.10 4.54 0.85 0.600 0.350 1.08
B&poc tolixou W x1.00 0.81 9.09 0.392 0.439 -3.20
SUvola= 10.07 -1.45
SUVOAO KATAKOPUQWVY dUVAREWV = 10.07 kN/m
SUVOAO pomdv w¢ HPOC UIPOooT& onuelo = -1.45 kNm/m f Eq
SUVvoAo pomdv wg mpog péocov Baocewc = 1.57 kNm/m
Exxkevipdétnta ec=1.57/10.07=0.156m, ec>0.600/6=0.100m
T&oeLg e€dd&poug g=0.047 N/mm? Bg=0.432 m
Evepyd BepéAio L'=0.600-2x0.156= 0.288 m
®épovoa Lravotnta €ddpoug RA=L' -quk/yM=0.288x(1000x0.15)/1.00= 43.20 kN/m
Pépovoa Lkavdétnta eddpoug Vd=10.07 < Rd=43.20 kN/m, EAeyxog Llxkovonoleltal
4.9.4. EAleyxog ¢pépovcag Lkavétntag eddpoug (pe oeilopd)

(EC7 §6.5.3. 10)

(EC8 EN1998-5:2004)

(EC7 §6.5.2)

(EC7 Hoapdptnua D)

(EC7 E£.2.2, E£.6.1)

(EC7 §6.5.2)

doptio (P.v) yl - y2 Fx Fy X0 yo M
[kN/m] [kN/m] [m] [m] [kNm/m]
Evepynt itk &©6non voldv Pax1.00 0.00- 0.40 0.83 0.13 0.600 0.900 0.67
EvepyntLkh ©6non yaLdv Pax1.00 0.40- 1.10 4.54 0.85 0.600 0.350 1.08
B&poc tolixou W x1.00 0.81 9.91 0.392 0.439 -3.53
SUvoAa= 10.89 -1.78
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4.

SUVOAO KATUKOPUQWY dUVAUREWV

10.89 kN/m

SUVoAo pomdv wg TPOC UIPooT& onuelo = -1.78 kNm/m

By |

SUVvoAo pomdv wg mpog Héocov Baocewc = 1.49 kNm/m
Exkevipdtnta ec=1.49/10.89=0.137m, ec>0.600/6=0.100m q /IJ/LL)//
T&oe g edd&poug g=0.044 N/mm? Bg=0.490 m
Evepyd BenéAio L'=0.600-2x0.137= 0.326 m (EC7 Hoapdptnua D)
dépovoa LrkavéTnta £d&eoug RdA=L' -quk/yM=0.326x(1000x0.15)/1.00= 48.90 kN/m
®épovoa Lrkavdétnta £ddpouc Vd=10.89 < Rd=48.90 kN/m, EAegyxoc¢ Lkoavomoleltal (EC7 E£.2.2, EE.06.1)
4.9.5. EAleyxog actoxiag Adyw avatponfg (pe oeiopd) (EC7 §9.7.4)
AVOTPON) ®WC mpog¢ 1o pnpoortd k&tw onueio (xo=0,yo=0) (x=0.600,y=1.100 m)
doptio (P.v) vyl - y2 Fx Fy X0 yo Mo+ Mo-
[kN/m] [kN/m] [m] [m] [kNm/m] [kNm/m]
Evepynt LKy @Onon yvoLdv Pax1.00 0.00- 0.40 0.83 0.13 0.600 0.900 0.75 0.08
EvepyntLkh ©6non yaLdv Pax1.00 0.40- 1.10 4.54 0.85 0.600 0.350 1.59 0.51
B&pog tolyxou W x1.00 0.81 9.50 0.392 0.439 0.36 3.72
B&poc tolixou W x1.00 0.00 -0.41 0.392 0.439 0.16 0.00%*
SUvoAa= 10.07 2.86 4.31
(*oL poméc apvnILlKOV KATAKOPUEWVY @opTlwv Adyw OglopoU mpootifevial OTLg POHéC AVATPOING)

ZUvoAo pomdv avatponng =
SUvoAo pomndv evuctdbBeLlog =

2.86 kNm/m
4.31 kNm/m
EAgyxoc og avotponi Med=2.86 < Mrd=4.31 kNm/m,

EAeyxocg

LrovommoLelTal

Exkevipdtnta ec=(0.600/2)-(4.31-2.86)/10.07=0

4.9.6. EAleyxog actoxiag Adyw odiocOnong

.156m,

(pe oeLopd)

ec<=0.600/3=0.200m

(EC7 §9.7.3,

doptio (P.v) vyl - y2 Fx+ Fx- Fy
[kN/m] [kN/m] [kN/m]
EvepyntLkh ©6non yaLdv Pax1.00 0.00- 0.40 0.83 0.00 0.13
Evepynt ik o6non voldv Pax1.00 0.40- 1.10 4.54 0.00 0.85
HoabntLky OOnon yoLdv Ppx1.00 0.55- 1.10 0.00 7.37 0.00
B&pog tolxou W x1.00 0.81 0.00 9.09
SUvoAa= 6.18 7.37 10.07
TpLB £d&poug RdA=Nd-tane/yM = 10.07xtan(25.00°)/1.00= 4.70 kN/m
RUVEKT LKOTNTA Rd=A-cu/yM = 1000x0.432x0.005/1.00= 2.16 kN/m

(duvauetlc aviiotaong Adyw ouvekTLROTNTAG €d&poUC moapaAe (movIiol)

SUvoAo duvduenv oAloBnong

SUvoAo duvduewv aviiotoong (7.37/1.00+4.70) =
EAeyxoc og oAloBnon Hd=6.18 < Rd=12.07 kN/m,

6.18 kN/m

12.07 kN/m

EAgyxoc

Lkovonoleltal

10. EAeyxog endpreLag SLacTd0e®V KOPpoU Toixou

4.10.1. dbption 1.35x(pévipa duopevh)+1l.00x (pévipa evpevh)+1l.50x (xivntd duopevi)

AuvAueLlc (oto kKévipo PB&pouc dLATOWUACQ)

otov kopud 1TOoU TOlXOU

§6.5.3, EC8-5 §5.4.1.1)

(EC7 §6.5.3. 10)

(EC2 EN1992-1-1:2004)

vy h Fx Fy M
[m] [m] [kN/m] [kN/m] [kNm/m]
0.25 0.250 0.38 1.63 0.02
0.50 0.250 1.39 3.39 0.21
0.80 0.250 3.32 5.70 0.84
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4.10.2. EAeyxog¢ KoppoU toixou oe Kapyn (EC2 §9.6, §6.1)
SrUpOS epa-X&AuBag: C25/30-B500C, Emix&Auyn omAilopoy: Cnom=50 mm (83, §4.4.1.1)
Katoakbpupog omhiopdg eAdyxtotoc:0.26 (fctm/fyk)d, 0.0013d, 0.0020Ac, péytotocg:0.04Ac (EC2 §9.6.2)

% Med Ned d Kd x/d ec/es Ks As min As
[m] [kN/m] [kN] [mm] [cm?/m] [cm?/m]
0.25 0.02 -1.63 195 53.54 0.00 0.1/20.0 2.30 0.00 ( 2.50)
0.50 0.21 -3.39 195 29.13 0.01 0.2/20.0 2.31 0.00 ( 2.50)
0.80 0.84 -5.70 195 17.55 0.02 0.3/20.0 2.31 0.02 ( 2.64)

4.10.3. %6ption 1.00x(pévipa Suopevh)+1l.00x (pdévipa eupevh)+0.30x(xivnta)+1.00x (oeLopdg)

AuvAuetlg (o0to kévipo Bapoug ditatoung) otov kopud tou TOlXOU (pe oceLoud)
y h Fx Fy M
[m] [m] [kN/m] [kN/m] [kNm/m]
0.25 0.250 0.46 1.63 0.05
0.50 0.250 1.47 3.39 0.26
0.80 0.250 3.32 5.70 0.96

4.10.4. EAeyxog KOpuoU toixou oe KAapyn (pe oelopd) (EC2 §9.6, §6.1)
TrUpddepa-X&dAuRag: C25/30-B500C, Emix&Auyn omAlopoU: Cnom=50 mm (§3, §4.4.1.1)
Katoakdpupog omhiopdg eAdytotocg:0.26 (fctm/fyk)d, 0.0013d, 0.0020Ac, péyLotocg:0.04Ac (EC2 §9.6.2)

vy Med Ned d Kd x/d ec/es Ks As min As

[m] [kN/m] [kN] [mm] [cm?/m] [cm?/m]
0.25 0.05 -1.63 195 48.44 0.01 0.1/20.0 2.30 0.00 ( 2.50)
0.50 0.26 -3.39 195 27.70 0.01 0.2/20.0 2.31 0.00 ( 2.50)
0.80 0.96 -5.70 195 16.72 0.02 0.3/20.0 2.31 0.03 ( 2.64)

4.10.5. OnmAiopoi KoppoU toixou

OnAiopoi miow(xdpa) napeidg Toixou GF10/29.5 ( 2.66cm?/m)
OnAiopdg diavophe @& 8/40.0 ( 1.26cm?/m)

OnALopdg epnpdg (erevd.) mapeldg toixou  @10/31.0 ( 2.53cm?/m)
OnAiopdc diavophe @& 8/40.0 ( 1.26cm?/m)

4.10.6. AyRUpwon OomALopoU KOppoU Toixou (EC2 §8.4)
Baolkd pAKog aykUpwong (EC2 EE.8.3)
lb,rqd=(@/4)(csd/fbd)=(10/4)x(5/1.6l)=8mm
0sd=435.00x3/266=5MPa fbd=2.25x0.70xfctd=1.61 MPa (EC2 §8.4.2)
AnolToUpevo uRKog aykUpwong lbd=0.70x8=5mm, Cnom=>50mm>3x10=30mm=(3¢) (EC2 §8.4.4, T.8.2)
EA&xLtoto pAxog aykUpwong lb,min=max(0.301brqgd, 10, 100mm)=100mm
Anopoitnto &ykitotpo 100mm oto K&Tw &Kpo Twv P&RdWV OmALouoU

4.10.7. EAeyxoGg xoppoU oe Sidtunong (EC2 EN1992-1-1:2004, $§6.2.2)
TrUpddepa-X&dAuRag: C25/30-B500C, Emix&Auyn omAiLopoU: Cnom=50 mm (§3, §4.4.1.1)

H xoatovopun tou ¢@optiliou dBnonc eival ypoapplxh, dpa n peTafoAn tng dLATUNT LKAC
dUvaunc eivoal napaBoArtkfy. H petoafoAl tng dLATOUAG TOU KOPUOU €l{val YVPOUHHPLKN.
Apa n duopevéotepn Oéon via éleyxo di&dtunonc eival oto k&tw pépPoc TOU KOPUOU.
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4.

Ved=2.07 kN/m, Ved (+oeioptkdg)=2.12 kN/m, Ned=-4.20 kN/m

Avioxn tépvouooa xwpic omAiopd di&iunong Vrdc (EC2 §6.2.2)
Vrde=[Crdc -k - (100pl -fck) %¥+k1 -ocp] ‘bw -d (EC2 E£.6.2.a)
Vrdc>= (vmin+kl -ocp) ‘bw-d (EC2 E£.6.2.D)

Crdc=0.18/yc=0.18/1.50=0.120, fck=25MPa ,bw=1000mm, d=195mm

k=1++(200/d) <=2, k=2.00, k1=0.15

pl=Asl/ (bw 'd)=266/(1000x195)=0.0014

ocp=Ned/Ac=1000x4.20/250000=0.02N/mm?

vmin=0.0350 k" - yfck = 0.49N/mm?, (EC2 EE£.6.3N)
Vrd, c(min)=0.001x(0.4940.15x0.02)x1000x195=96.14kN/m

Vrde=0.001x[0.120x2.00x(0.14x25) ®®+0.15%0.02]x1000x195=71.64, Vrdc=96.14kN/m

Ved=2.12 kN/m <= Vrdc=96.14 kN/m, &i&tpunon OK

Vrdmax=ocw ‘bw -z vl -fcd/ (cot®+tand), Ved/max (Vrdmax)=0.00, 6=45.0° cotf=1.00 tanb=1.00
acw=1.00 z=0.9d, fck=25.0<=60Mpa v1=0.6[1-fck/250]=0.6[1-25/250]=0.540, fcd=14.17Mpa
Vrdmax=0.001x1.00x1000x0.9x195x0.540x14.17/2.00=671.4 kN

Ved=3.3 kN < 671.4 kN =Vrdmax, O £Aeyx0C emaAnbevetal

11. EAeyxog emdpkretag diLactdoewv nedidovu KalL omAiopoli (EC2 EN1992-1-1:2004)

4.11.1. EAeyxog¢ tpApatog¢ pnpootd& x=0.600 m to x=0.250 m

SUVOAO KATAKOPUQWVY dUVAUREWV = 14.16 kN/m ill III III IlQ3

SUVvoAo pomdv wg mpog pécov Bloswg = 0.76 kNm/m v M
gl= 0.036 N/mm?, g2= 0.021 N/mm?, w= 0.350 m
nieon andé (dto R&pog g3= 0.010 N/mm? W

M= 1.31 kNm/m, V= 6.61 kN/m q1LJJ/LIJ/LIJ/LJq2
V oeg ambéotaon h=250mm and mnopetd = 2.52 kN/m

Med= 1.31k Nm/m, Ved= 2.52 kN/m

4.11.2. EAeyxog tpfpatog¢ pmpootd x=0.600 m to x=0.250 m (pe oceiLopd)

SUVOAO KATUKOPUQWY dUVAUREWV = 10.07 kN/m
SUVoAO pomdv wg Ipog Hécov PBloswg = 1.49 kNm/m
gl= 0.044 N/mm?, g2= 0.010 N/mm?, w= 0.350 m
nieon and (dito R&pog g3= 0.008 N/mm?

M= 1.47 kNm/m, V= 6.73 kN/m

V oeg ambéotaon h=250mm and mnopetd = 3.19 kN/m

Med= 1.47k Nm/m, Ved= 3.19 kN/m

4.11.3. EAeyxog mnedidou évavtL KApyng (EC2 EN1992-1-1:2004, S§6.1)
SrUPOS epa-X&AuBag: C25/30-B500C, Emix&Auyn omAilopov: Cnom=50 mm (§3, §4.4.1.1)
Med= 1.47kNm/m, d=244mm, Kd=20.12 x/d=0.01 €c2/es1=-0.3/20.0 ks=2.31, As= 0.1l4cm?/m
EAG&xLtotog onAtopdg As>=0.26bd - -fctm/fyk (As= 3.30cm?/m) (EC2 §9.3.1)

EX&x Lot0oG¢ omAlopdc @12/34.0 ( 3.32cm?/m)

4.11.4. OnAiocpoil medidou toixoUu

OnAiopdc medidov KATW® @12/34.0 ( 3.32cm?/m)
Asvutepelwv eykdpoLog¢ omAiopdc F12/40.0 ( 2.82cm?/m)

4.11.5. EAleyxog nedidov oge Sidtpnon-5idtpnon (EC2 EN1992-1-1:2004, $6.2.2)

Srupddepa-X&dAupag: C25/30-B500C, Emix&Auyn omALlopoU: Cnom=50 mm (§3, §4.4.1.1)
Avtoxn diLdtpnong xwplic omAiopd didtunong Vrdc (EC2 §6.4.4)
Vrde=[Crdc 'k - (100pl -fck) %®¥ - (2d/a)] ‘bw-d (EC2 E£.6.50)
Vrdc>=[vmin -2d/a] ‘bw-d, d=dm=244mm, a=244mm
Crdc=0.18/yc=0.18/1.50=0.120, fck=25MPa ,bw=1000mm, d=244mm
k=1+4(200/d)<=2, k=1.91

pl=Asl/ (bw-d)=332/(1000x244)=0.0014

vmin=0.0350 k" -y\fck = 0.46N/mm?, (EC2 E£.6.3N)
Vrd,c(min)=0.001x(0.46x2x244/244)x1000x244=224.48kN/m
Vrdc=0.OOlX[O.120x1.91x(0.14x25)0%x2x244/244]xlOOOX244=169.82, Vrdc=224.48kN/m
Ved=3.19 kN/m <= Vrdc=224.48 kN/m, d.&tunon xoat di&tpnon OK
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Vrdmax=ocw ‘bw -z vl -fcd/ (cot®+tand), Ved/max (Vrdmax)=0.01,

Vrdmax=0.001x1.00x1000x0.9x244x0.540x14.17/2.00=840.2 kN
Ved=6.7 kN < 840.2 kN =Vrdmax, o éAegyXxog enaAnbeleTal

4.12. Mpopétpnon UALROV

SrUpOSepa avd pétpo uNKoug Tolxou 0.380 m3/m
OnmALopudg avd uéTpo UAKOUC TOolxou 12.117 kg/m
SUVOALKA okupbddepa tolyou 1.790x 0.380= 0.680 m?
ZUVOALKOG omAlopudg Tolyxou 1.790x 12.117= 21.690 kg

5. TOIXOX T17 (ANATOAIKH NAATEIA)

Toixog¢ aviiotiptLi{ng wmAiLopévou OorUpodépatog
(EC2 EN1992-1-1:2004, ECO EN1990:2002, EC7 EN1997-1-1:2004,

C25/30 - B500C
Zeiopdg a=0.160g

6=45.0°
oacw=1.00 z=0.9d, fck=25.0<=60Mpa v1=0.6[1-fck/250]=0.6[1-25/250]=0.540,

EC8 EN1998-5:2004,

cot6=1.00 tan6=1.00

0.250
T T B=0.00° 0k=20.00°
Is ck=0.020N/mm?
9 5k=10.00°
¥=20.00 kN/m?
=
T ok=25.00°
ck=0.005N/mm?
3 Q| ok=0.00° 9k=25.00°
2 G| ye2r00kNme ck=0.005N/mm?
Bk=12.50°
- 0.350 ¥=21.00 KN/m?
S
o
3
} 0.600 |
9k=25.00°
ck=0.005N/mm?
quk=0.15N/mm?
5.1. Ztoixeia toixou-Napdapetpotl-Kavoviopoli
ALaotdoeL ¢
OALkO Uyog tolxou h= 1.050 m
MAkog Tolxou L= 3.780 m
NA&ToC tOolXOU OTnV KOPUGH Bl= 0.250 m
IA&t10C KOpuoU tolyxou otnv P&on B2= 0.250 m
OALkO mA&Tog Paong tolxou B= 0.600 m
IA&tog B&ong tolyxou umnpootd 0.350 m
IA&tog B&ong tolxou mniocw 0.000 m
Yyogc kopupoU Tolyxou ho= 0.750 m
Yyoc R&ong tolixou 0.300 m
Yyoc R&ong tolixou umpootd 0.300 m
Yyoc R&ong toixou miocw 0.300 m
Tovia epnpdc noapeldc pe katoaxkdp 0.000° (0:1)
Tovia niow nmopel&c pe rRATAarOPUP 0.000° (0:1)

fcd=14.17Mpa

+NA-ELOT:2010)

0.450

1.050

0.600
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Bapog toixovu
E1d1kd B&pog UALkOU tolxou vyg=25.000 kN/m?

EpBaddév ditatoung tolyxou A= 0.368 m?
IdLo B&pog tolyxou av&d pétpo W= 0.368x25.000= 9.20 kN/m
Kévipo B&poug tolyxou x=0.211 m, y=0.632 m (x0=0.389 m, yo=0.418 m)

YA k& toiyxou
Avwdoun : Irupddepa-X&AuPoacg: C25/30-B500C (EC2 §3)
: Emitxk&Auyn omAtopoU: Cnom=50 mm (EC2 §4.4.1)
OeuéALlo : IxUupbddsua-X&AuBag: C25/30-B500C
: Emitxk&Auyn omAtopoU: Cnom=50 mm

5.2. Enmipépoug ouviedectég yia dpdoetg kol edapLkég LdLdétnteg (EC7 IItv. A.1-A.4, EC8-5 §3.1)
OplLakp katdotaon Ioccopomniac (EQU), AoplkoU tUnou (STR), TewtexvikoU tUnou (GEO)
( EQU ) (STR/GEO) (ZeLonde)
( A1+M1 )
Apé&on Mév Lun Aucuevig yGdst: 1.10 1.35 1.00
Mév Lun Euvo Lkh vyGstb: 0.90 1.00 1.00
MetoRANTH AUCHEVAC yQdst: 1.50 1.50 1.00
MetoBAntH EuvoLKp vyQstb: 0.00 0.00 0.00
Edapilkéc Tovia dLoaTuntLXHG oAVIOXHC Yo 1.25 1.00 1.00
1dLétnTtec Tuvoxn cC yc: 1.25 1.00 1.00
ALQTUNT LKA aQVIOXH cu ycu: 1.40 1.00 1.00
OALIT LKA avioxn gqu yqu: 1.40 1.00 1.00
Bdépog A'H 1.00 1.00 1.00
VR, v (R2)=1.40, yR,h(R2)=1.10, vR,e(R2)=1.40
5.3. IdiLétnteg eddpoug Oepediwong
OALTIT LKA aviox) ed&poug otn PR&on qu=0.15 N/mm?
Tovia tpLPHc ed&poug otn PR&on ©=25.00°, ouviteleoTAc TPLRAC tan(p)=0.466

SuvteleocTng ouvektLlkdétntag otn R&on ¢=0.005 N/mm?

5.4. ZeLopLROl OUVTEAECTECQ (EC8 EN1998-5:2004, §7.3.2)
Avnvypévn ogloplky enttd&yxuvon e€ddpoug ag=axg, o=0.16 (EC8-5 §7.3.2)
Kataxdp./optl. CglOnLK emLTdXUvon avg/ag=0.90 (EC8 §3.2.2.3)
Suvt. Beperiwong S=1.00 (EC8 §3.2.2.2)
Suvt. omoudaldintac ktiplou yI=0.80 (EC8 §3.2.1, T.4.3)
MelwT LXKOGC OUVTIEAECTNG OUUIEPLOPOPAC r=1.50 (EC8-5 Hivakoacg 7.1)
OpLldéviiog oOeloulkOC OUVIEAEOTNANC kh=0.80x0.16x1.00/1.500=0.085 (EC8-5 EE.7.1)
Kataxkbpupog oelouLlkdOC OCUVIEAEOTNANC kv=0.50x0.085=0.043 (EC8-5 EE.7.2)

ZelopLkég duvapelg (extdg duvapewv Adywn @Onong yaLdv)

OpLlévtia dUvaun celopol Adyw Ldiou R&poug Fwx= 9.20x0.085= 0.78 kN/m
Kataxkdpuen dUvaun oelopol Adyw Ldiou R&poug Fwy= 9.20x0.043= 0.40 kN/m
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5.

5. YnoloylLopdg evepyntLkig @Onong yatdv xoatd (Coulomb)

5.5.1. TpApa toixou and ¥=0.000 m éwg ¥=0.450 m, Hs=0.450 m

Avw Inuefio A x= 0.000 m y= 0.000 m
K&tw Inpeio B x= 0.000 m y= 0.450 m

da
Idi.étnteg edagpoug
TUnog ed&poug : ApyLAoC
ELd1xkd B&pog EnpoU eddpouc y =20.00 kN/m?
ELd1xkd P&poc xopeopévou edd&poug ys=21.00 kN/m?3
ELd1xkd B&pog vepoU yw=10.00 kN/m?
Tovia gowteplkAg TPLRAC TOU €ddpoug ©=20.00°
SUVTeAeOoTANC ouverTLkROTNTOG £€d&PoOUC c=0.020 N/mm?
Tovia emiedvetlag ed&poug pe oplldvTLa B= 0.00° O

Tovia niow mapeldc tolxou pe xatoakbdbpupo 6= 0.00°
Tovia tTplBAg petall TolxoUu KUL €d&POUC 5=10.00°

QOnon ovppwva pe Oswpia Coulomb

EQU Al+M1 cos?(¢p-8)
KA_

Tovio emimédou oAiobnong p=45°+¢/2= 53.00 55.00°
SUVTEAEOTAC evePYNTLKAC d6nonc Ka = 0.522 0.447
QOnon vyoaldv ra® Uloc g(y)=gA+y -y - -Ka

Mévipeg dpdoeLg

EQU Al+M1

QOnon (nieon) otnv xopuen (y=yA) gA= 0.00 0.00 kN/m?
QOnon (nieon) otnv Bdon (y=yA+ 0.45m) gB= 4.70 4.02 kN/m?
Q6non (dUvoun) voildv Pa= *2(gA+gB)H Pa= 1.06 0.90 kN/m
Tovia ®8nong yaLdv o = 8.00 10.00 °

QOnon yoldv xatd x KaTeUBUvVODN Pax= 1.05 0.89 kN/m
QOnon yoaldv kKot& y KATeUOUVODN Pay= 0.15 0.16 kN/m
Pomfl ®6nong yaldv wg mpo¢ onueio (x=0,y=0) M = -0.31 -0.27 kNm/m

snueio egpappoyng @Onong vyoalrdv x= 0.000 m, y= 0.300 m

ZUvoAa SUVAHE®V KAl POMOV

AuvApeLlc Kol poméc o010 KATw onupeio B (x=0.000 m, y=0.450 m)

Mév ipeg SpdaceLg

EQU Al+M1
SUVOALKNA optlbédvtia @Bnon yaldv Fsx= 1.05 0.89 kN/m
SUVOALKN kataxkbpuen ®6non yaitdv Fsy= 0.15 0.16 kN/m
SUVOALKN pomf &6nong vyoldv Ms = 0.16 0.13 kNm/m

ZeLlopLKEG duvapeLg (EC8 EN1998-5:2004,

OpLlbébvtlog oeLlopulkdg ouviedeothg kh=0.80x0.16x1.00/1.500=0.085
Katakdpupog oceloplkdg ouviedeotng kv=0.50x0.085=0.043

Edagoc ndvw and tov udpopdpo opllovia

tan (w)=kh/ (1-kv)=0.085/(1-0.043)=0.089, »w=5.08°

Method Mononobe-Okabe (EC8-5 MHapd&ptnua E.4)

cos(6+8)cos(6-B

coszecos(e+6)[1+ sin(@+8)sin(¢- )]2

§7.3.2, TNoup&ptnua

(EC8-5 E£.7.1, T.7.
(EC8-5 EE.7.
(EC8-5 MHapdptnua E.

via ®6non valdy KaT& Tn dLAPKE Lo O LOPoT K cos?(p-w-6)

SUVTEAEOTANC €VEPYNTLKAC ®Onong, Ke* (STR)= 0.521
HNpboBetn nieon ed&poug AdOYyw O€LOPOU
enl tng STR xkatdotaong ¢dptiong £=(Ke*/Ke-1)=(0.521/0.447-1)=0.166

AGvoun €d&eouc Adyw oelLopLkoU @optiou (MdOvipeg dpdoelc ) Fx=1.166x 0.89= 1.

E™ - . 2
S —00-
c0sw cos 8 °°S(6+9+‘°’E+ %)

04 kN/m

o N
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5.5.2. Tphpa toixou and ¥Y=0.450 m éwg ¥=1.050 m, Hs=0.600 m

Avew Inupeio A x= 0.000 m y= 0.450 m
K&tw Znpelo B x= 0.000 m y= 1.050 m

Idiétnteg edapoug

TUnog ed&pouc : ApyLAog pe A&uupo qn
ELd1xkd B&pog EnpoU eddpouc y =21.00 kN/m?

ELdL1kd P&pog xopeopévou eddpoucg ys=23.00 kN/m?

ELdLtkd B&pog vepoU yw=10.00 kN/m?3

Tovia gonTeplKAC TPLPAC TOoU £d&pOUCQ ©=25.00°

ZUuvTeAeoTtAg ouvekTLkOTNTAG €d&POUC c=0.005 N/mm?

Tovia emiedvelag ed&poug pe oplldvT Lo B= 0.00°

Tovia niow mapeldc tolxou pe xataxkbpupo 6= 0.00°

Tovia tTplBAg petall Tolixou koL e£d&pouc 5=12.50° O

®optia eni tou eddpoug oIV KOPUPH
Opotdpoppo pdvipo eoptio g= 9.00 kN/m?
Opotdpoppo xLvntd optio g= 0.00 kN/m?

Qénon ovppwva pe Oeswpia Coulomb

EQU Al+M1 cos? (-8
KA_

Tovio emimédou oAiobnong p=45°+¢/2= 55.00 57.50°
SUVTEAEOTANC evePYyNTLKAC d6nonc Ka = 0.447 0.367
QOnon vyoaldv ra® Ulocg g(y)=gA+y -y -Ka

Mévipeg dpdoeLg

EQU Al+M1

QOnon (mieon) ornv xopuen (y=yA) gA= 4.02 3.30 kN/m?
QOnon (nieon) otnv Bdon (y=yA+ 0.60m) gB= 9.65 7.92 kN/m?
QOnon (dUvoaun) vyoldv Pa= ¥ (gA+gB)H Pa= 4.10 3.37 kN/m
Tovia ®8nong yaLdv o = 10.00 12.50 °

QOnon yoldv xatd x KaTeUBUvVODN Pax= 4.04 3.29 kN/m
QBnon yaldv xotd y KAateUOuUvVOon Pay= 0.71 0.73 kN/m
Pomf) &6nong yoldv o¢ mpog onupelo (x=0,y=0) M = -3.20 -2.60 kNm/m

snueio egpappoyng @Onong voalrdv x= 0.000 m, y= 0.791 m

ZUvoAa SUVAHE®V KAl POMOV

AuvApeLlc Kol poméc o010 KATw onupeio B (x=0.000 m, y=1.050 m)

Mév ipeg SpdaceLg

EQU Al+M1
SUVOALKN oplldédviLia @Bnon yalLdv Fsx= 5.09 4.18 kN/m
SUVOALKN kataxkbdpuen ®6non yvaldv Fsy= 0.86 0.89 kN/m
SUVOALKA pomf &Onong vyoldv Ms = 1.84 1.52 kNm/m

ZeLlopLKEG duvapeLg (EC8 EN1998-5:2004,

OpLlbévtiog oegtloplkdg ouviereothg kh=0.80x0.16x1.00/1.500=0.085
Katakdpupog oceloplkdg ouviedeotng kv=0.50x0.085=0.043

Edagoc nmévw and tov udpopdpo opllovia

tan (w)=kh/ (1-kv)=0.085/(1-0.043)=0.089, »w=5.08°

)
2 sin(@+d)sin(@-B) 2
cos ecos(9+6)[1+ cos(9+6)cos(G-B)]

§7.3.2, TNoupdptnua

(EC8-5 E£.7.1, T.7.
(EC8-5 EE.7.
(EC8-5 MHapdptnua E.

Method Mononobe-Okabe (EC8-5 MNop&ptnua E.4)

via ®6non valdy KaT& Tn dLAPKEe Lo O LOPoT Ke= c0s 2(¢p-w-6)

RUVTEAEOTAC €VEPYNTLKAC &Onong, Ke* (STR)= 0.433 cosw cos 20 cos(5+8+w)| 1+ \ [SIN(@+D)sin(¢-w-B) 2
. . ) . . cos(6+w+d)cos(6-B)

MpboBetn niecon e€d&pouc AdOYw OglLopoU

eni{ tng STR xkat&otaong ¢dptiong £=(Ke*/Ke-1)=(0.433/0.367-1)=0.180

AGvoun €d&eouc Adyw oelLopLkoU @optiou (MdOvipeg dpdoelc ) Fx=1.180x 3.29= 3.88 kN/m

o N
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5.6. YmoloyiLopdg naOnt k¢ 0Onong yatdv katd (Rankine)

5.6.1. TpApa toixou and ¥=0.350 m éwg ¥=1.050 m, Hs=0.700 m
Avw Inuefio A x= 0.600 m y= 0.350 m
K&tw Inpelo B x= 0.600 m y= 1.050 m

Idi.étnteg edagpoug

TUnog ed&poug : ApyLlLAog pe A&uupo

ELd1xkd B&pog EnpoU eddpouc y =21.00 kN/m?
ELd1xkd P&poc xopeopévou edd&poug vys=23.00 kN/m?3
ELd1xkd B&pog vepoU yw=10.00 kN/m?
Tovia gowteplkAg TPLRAC TOU €ddpoug ©=25.00°
SUVTeAeOoTANC ouverTLkROTNTOG £€d&PoOUC c=0.005 N/mm?
Tovia emiedvetlag ed&poug pe oplldvTLa B= 0.00°
QOnon oe KATAKOPUQEO €mLOAVE LA 6= 0.00°

Tovia tTpLlBAC petafd tolyxou xalL ed&pouc &= 0.00°

QOnon ovppwva pe Oswpia Coulomb

EQU Al+M1 K. = cos?(p+8)
Tovio snt?ééou OA[O?HO?C 0=45°-¢/2= 35.00 32.50° P 005290036%6)E-quﬁﬂaisygﬁﬂﬁqﬂjz
RUVTEAEOTAC TABNT LKAC &®Onong Kp = 2.040 2.464 cos(6-0) cos(6-B)
QOnon vyaldv ra® Uloc g(y)=gA+y -y Kp
Mévipeg dpdoeLg

EQU Al+M1

QOnon (nieon) otnv xopuen (y=yA) gA= 0.00 0.00 kN/m?
QOnon (nieon) otnv Bdon (y=yA+ 0.70m) gB=-29.99 -36.22 kN/m?
QOnon (dUvaun) vyoaldv Pa= s (gA+gB)H Pp= 10.50 12.68 kN/m
Tovia &6nong yoLdv o = 0.00 0.00 °
QOnon yoldv xatd x KaTeUBUvVODN Ppx=-10.50 -12.68 kN/m
QOnon yoaldv kKot& y KATeUOUVODN Ppy= 0.00 0.00 kN/m
Pomfl ®6nong yaldv wg mpo¢ onueio (x=0,y=0) M = 8.58 10.36 kNm/m

snueio egpappoyng @Onong voaldv x= 0.600 m, y= 0.817 m

ZUvoAa SUVAHE®V KAl POMOV

AuvApeLlc Kol poméc o010 KATw onupeio B (x=0.600 m, y=1.050 m)

Mév ipeg SpdaceLg
EQU Al+M1
SUVOALKNA optlbdvtia @Bnon yaldv Fsx=-10.50 -12.68 kN/m

SUVOA LKL kataxkbdpuen ®6non yaltdv Fsy= 0.00 0.00 kN/m
SUVOALKN pomf &6nong vyoldv Ms = -2.45 -2.95 kNm/m

ZeLlopLKEG duvapeLg (EC8 EN1998-5:2004, §7.3.2, Hoap&ptnua E)

tan(w)=kh/ (1-kv)=0.085/(1-0.043)=0.089, »=5.08°
TuvteAeoTg nmabnt LkAG ®@Bnong Kp* (STR)= 2.319
E=(Kp*/Kp)=(2.319/2.464)=0.941

EQU Al+M1
SUVOALKNA optlbdvtia @Bnon yaldv Fsx= -9.88 -11.93

5.7. EAeyxol eguctdbeiLag toixou (EQU)

5.7.1. Auvéapeig (evépyelLag Kal avIioctaong) aokoUpeveg otov toixo (EQU)

doptio vyl - y2 Fx Fy X %
[kN/m] [kN/m] [(m] (m] P,
EvepyntLkh ©6non yaLdv Pa 0.00- 0.45 1.05 0.15 0.000 0.300 h
Evepyntixy o6non voldv Pa 0.45- 1.05 4.04 0.71 0.000 0.791
HoabntLky OOnon yoLdv Pp 0.35- 1.05 -10.50 0.00 0.600 0.817
B&poc tolyxou W 0.00 9.20 0.211 0.632 X
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5.7.2. EAeyxog ¢pépovoag LRavétntag e£ddpoug (EQU) (EC7 EN1997-1-1:2004, §6.5.2)

EAeyxog¢ mnepinmtwong pe 0.90x(idito Papog+pdévipa)+0.00x(RLvnTd KOPUPRQG)

doptio (P.v) vl - y2 Fx Fy X0 yo M
[kN/m] [kN/m] [m] [m] [kNm/m]

Evepyntixy 06non voldv Pax1.10 0.00- 0.45 1.16 0.17 0.600 0.750 0.77 X0
EvepyntLkh ©6non yaLdv Pax1.10 0.45- 1.05 4.44 0.78 0.600 0.259 0.68
B&poc tolixou W x0.90 0.00 8.28 0.389 0.418 -3.22

SUvoAla= 9.23 -1.77
SUVOAO KATAKOPUQE®V JdUVAUEWV = 9.23 kN/m
SUVoAo pomdv wg TPOC UIPooT& onuelo = -1.77 kNm/m I aq I
SUVOAO pomdv w¢ mpog uécov BAcewg = 1.00 kNm/m

Exkevipdétnta ec=1.00/9.23=0.108m, ec>0.600/6=0.100m

T&oelg e€ddopoug g=0.032 N/mm? Bg=0.575 m

Evepyd BepéAio L'=0.600-2x0.108= 0.383 m

dépovoa LrkavéTnta £d&eoug RdA=L' -quk/yM=0.383x(1000x0.15)/1.40= 41.04 kN/m
dépovoa LkavdéTnta £ddpouc Vd=9.23 < Rd=41.04 kN/m, EAeyxog Lxoavomoleltal

EAeyxog mepintwoong pe 1.10x((di10 Papog+pdvipa)+1.50x(xivntd KOpUPHG)

(EC7 Hoapdpinua D)

(EC7 E£.2.2, E£.6.1)

doptio (P.v) yl - y2 Fx Fy X0 yo M
[kN/m] [kN/m] [m] [m] [kNm/m]
Evepynt itk ©6non voldv Pax1.10 0.00- 0.45 1.16 0.17 0.600 0.750 0.77
EvepyntLlky &6non yaLdv Pax1.10 0.45- 1.05 4.44 0.78 0.600 0.259 0.68
B&pog tolyxou W x1.10 0.00 10.12 0.389 0.418 -3.94
SUvoAla= 11.07 -2.49
ZUVOAO KATAKOPUPLV SUVAUEWDV = 11.07 kN/m
SUVOAO pomdv w¢ HPOC UIPOocT& onuelo = -2.49 kNm/m
SUVvoAo pomdv wg mpog péocov Baoewc = 0.83 kNm/m

Exxkevipdétnta ec=0.83/11.07=0.075m, ec<=0.600/6=0.100m
T&oe g e€dd&poug gl=0.032 N/mm? g2=0.005 N/mm?
Evepyd BenéAio L'=0.600-2x0.075= 0.450 m

®épovoa Lravotnta €ddpoug RA=L' -quk/yM=0.450x(1000x0.15)/1.40= 48.21 kN/m

Pépovoa Lkavdétnta eddpoug Vd=11.07 < Rd=48.21 kN/m, EAeyxog¢ Lxkovonoleltal

(EC7 Hap&ptnua D)

(EC7 E£.2.2, E£.6.1)

5.7.3. EAeyxog actoxiag Adyw avatponfig (EQU) (EC7 EN1997-1-1:2004, §9.7.4)

AVOTPON ®WC mpog¢ To pmpoortd k&tw onueio (xo=0,yo=0) (x=0.600,y=1.050 m)

E

doptio (P.v) yl - y2 Fx Fy X0 yo

Mo+ Mo-

X

Fy

[kKN/m] [kN/m] [m] [m] [kNm/m] [kNm/m] Yo
Evepynt itk &©6non voldv Pax1.10 0.00- 0.45 1.16 0.17 0.600 0.750 0.87 0.10
EvepyntLkh ©6non yaLdv Pax1.10 0.45- 1.05 4.44 0.78 0.600 0.259 1.16 0.47 Xg
B&poc tolixou W x0.90 0.00 8.28 0.389 0.418 0.00 3.22
SUvoAa= 9.23 2.03 3.79
YUVOAO POHOV aVATPONMAC = 2.03 kNm/m
SUvoAo pomdv evuctdbelog = 3.79 kNm/m
EAeyxog og ovatponf Med=2.03 < Mrd=3.79 kNm/m, Eleyxog LrovomoielTol
Exkevipdétnta ec=(0.600/2)-(3.79-2.03)/9.23=0.109m, ec<=0.600/3=0.200m
5.7.4. EAeyxog actoxioag Adyw oAicOnong (EQU) (EC7 EN1997—1—1:2%P4, §9.7.3, §6.5.3)
doptio (P.v) yl - y2 Fx+ Fx- Fy
[kN/m] [kN/m] [kN/m]
Evepynt itk &6non voldv Pax1.10 0.00- 0.45 1.16 0.00 0.17
Evepyntixy &6non voldv Pax1.10 0.45- 1.05 4.44 0.00 0.78
HDodnt Lk O6non yoaldv Ppx0.90 0.35- 1.05 0.00 9.45 0.00
Bé&poc tolixou W x0.90 0.00 0.00 8.28
SUvoAa= 5.60 9.45 9.23 Fs =c.B+W.tan(o)
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ToLBH ed&pouc RdA=Nd-tane/yM = 9.23xtan(25.00°)/1.25= 3.44 kN/m

SuvexrtTLlkOéTnTe Rd=A-cu/yM = 1000x0.575x0.005/1.25= 2.30 kN/m

(duvépuelc aviliotaong Adyw oUveKRTLKRKOTNTIAG €3&pOUC mapaAe{movIial) (EC7 §6.5.3. 10)
SUvoAo duvduewnv oAloBnong = 5.60 kN/m

SUvoAo duvduewnv aviiotoong (9.45/1.00+3.44) = 12.89 kN/m

EAeyxoc og oAloBnon HA=5.60 < Rd=12.89 kN/m, Eleyxog LravomolLe{Tol

5.8. EAeyxolL guot&beiLag toixou (STR/GEO Al+M1)

5.8.1. Auvvdpeig (evépyeiLag koL avtiotaong) aokolpeveg otov toixo (STR/GEO Al+M1)

doptio yl - y2 Fx Fy X % x
[kN/m] [kN/m] [m] (m]
Evepynt itk &©6non voldv Pa 0.00- 0.45 0.89 0.16 0.000 0.300 h
Evepynt itk ©6non voldv Pa 0.45- 1.05 3.29 0.73 0.000 0.791 =
Doabnt Lk OOnon yoLdv Pp 0.35- 1.05 -12.68 0.00 0.600 0.817 —_—
Bé&poc tolixou W 0.00 9.20 0.211 0.632 o | X
5.8.2. EAeyxog¢ ¢épouocag Lravdétntag eddpoug (STR/GEO Al+M1) (EC7 EN1997-1-1:2004, §6.5.2)

EAeyxo¢ mnepinmtwong pe 1.00x(idito Papog+pdévipa)+0.00x(RKiLvnTd KOPUGRQG)

doptio (P.v) vl - y2 Fx Fy X0 yo M

[kKN/m] [kN/m] [m] [m] [kNm/m]
Evepynt LKy &OOnon yoaLdv Pax1.35 0.00- 0.45 1.20 0.22 0.600 0.750 0.77 X0
EvepyntLkh ©6non yaLdv Pax1.35 0.45- 1.05 4.44 0.99 0.600 0.259 0.55
B&poc tolixou W x1.00 0.00 9.20 0.389 0.418 -3.58
SUvoAa= 10.41 -2.26
SUVOAO KATUKOPUQWY dUVAUNEWV = 10.41 kN/m
SUVoAo pomdv wg TPOC UIPooT& onuelo = -2.26 kNm/m

SUVvoAo pomdv wg mpog Héocov Baoewc = 0.86 kNm/m a4 q-
Exkevipdtnta ec=0.86/10.41=0.083m, ec<=0.600/6=0.100m

T&oelg edd&poug gl=0.032 N/mm? g2=0.003 N/mm?

Evepyd BenéAio L'=0.600-2x0.083= 0.435 m (EC7 Hoapdptnua D)
dépovoa LrkavéTnta £d&poug RdA=L' -quk/yM=0.435x(1000x0.15)/1.40= 46.61 kN/m
dépovoa Lrkavdétnta £ddpouc Vd=10.41 < Rd=46.61 kN/m, EAegyxoc¢ Lkavomolelital (EC7 E£.2.2, EE.06.1)

EAeyxog mepintwoong pe 1.35x((di10 Papog+pdvipa)+1.50x(xivntd KOpUPHG)

doptio (P.v) yl - y2 Fx Fy X0 yo M
[kN/m] [kN/m] [m] [m] [kNm/m]
Evepynt itk &©6non voldv Pax1.35 0.00- 0.45 1.20 0.22 0.600 0.750 0.77
EvepyntLkh ©6non yaLdv Pax1.35 0.45- 1.05 4.44 0.99 0.600 0.259 0.55
B&poc tolixou W x1.35 0.00 12.42 0.389 0.418 -4.83
SUvola= 13.63 -3.51
ZUVOAO KATAKOPUPLV SUVAUEWDV = 13.63 kN/m
SUVOAO pomdv w¢ HPOC UIPOCT& onuelo = -3.51 kNm/m

SUVoAO pomdv wg Ipog péocov Baoewc = 0.58 kNm/m a4 q-
Exkevipdtnta ec=0.58/13.63=0.043m, ec<=0.600/6=0.100m

T&oe g e€d&pouc gl=0.032 N/mm? g2=0.013 N/mm?

Evepyd BenéAio L'=0.600-2x0.043= 0.515 m (EC7 Hap&ptinua D)

®épovoa Lravotnta €ddpoug RA=L' -quk/yM=0.515x(1000x0.15)/1.40= 55.18 kN/m

dépovoa LrkavdéTnTta £d&poug Vd=13.63 < Rd=55.18 kN/m, EAegyxoc¢ Lroavomoleital (EC7 E£.2.2, EE.6.1)
BETONexpress

software byRUNET (c)
241



NAATEA EAEYGEPIAZ

5.8.3. EAegyxog aoctoxiagc Adyw avatponfc (STR/GEO Al+M1)

(EC7 EN1997-1-1:2004, §9.7.4)

AvoTponl ¢ mpog¢ To unpoortd k&tw onuelo (xo0=0,yo=0) (x=0.600,y=1.050 m)
E M
doptio (P.v) vl - y2 Fx Fy X0 yo Mo+ Mo- i F
[kN/m] [kN/m] [m] [m] [kNm/m] [kNm/m] Yo ¥
EvepyntLkh &6non yaLdv Pax1.35 0.00- 0.45 1.20 0.22 0.600 0.750 0.90 0.14
EvepyntLkh ©6non yaLdv Pax1.35 0.45- 1.05 4.44 0.99 0.600 0.259 1.15 0.59 X0
B&pog tolyxou W x1.00 0.00 9.20 0.389 0.418 0.00 3.58
SUvoAa= 10.41 2.05 4.31
ZUVOAO pomdv avATPOmNG = 2.05 kNm/m
SUvoAo pomdv evctdbBeLog = 4.31 kNm/m
EAeyxog oeg avoatponh Med=2.05 < Mrd=4.31 kNm/m, EAeyxog¢ txkoavomolLelTol
Exkevipdtnta ec=(0.600/2)-(4.31-2.05)/10.41=0.083m, ec<=0.600/3=0.200m
5.8.4. EAeyxog¢ aoctoxiagc Adyw oAriocbnong (STR/GEO Al+M1) (EC7 EN1997—1—1:2%P4, §9.7.3, §6.5.3)

doptio (P.v) vyl - y2 Fx+ Fx- Fy

[kN/m] [kN/m] [kN/m]
Evepyntixy &6non voldv Pax1.35 0.00- 0.45 1.20 0.00 0.22
EvepyntLkh ©6non yaLdv Pax1.35 0.45- 1.05 4.44 0.00 0.99
HoabntLky OOnon yoLdv Ppx1.00 0.35- 1.05 0.00 12.68 0.00
B&poc tolxou W x1.00 0.00 0.00 9.20

SUvoAa= 5.64 12.68 10.41 Fs =c.B+W.tan(o)

TplBH £d&poug RdA=Nd-tane/yM = 10.41xtan(25.00°)/1.10= 4.41 kN/m
RYUVEKT LKOTNTA Rd=A-cu/yM = 1000x0.600x0.005/1.10= 2.73 kN/m

(duvauetlc aviiotaong Adyw ouvekTLROTNTAG €d&poUC moapaAe (movIiol)

SUvoAo duvduewnv oAloBnong

SUvoAo duvduewnv avilioTtaong
EAeyxoc og oAloBnon Hd=5.64 < Rd=13.47 kN/m,

EA¢€

(12.68/1.40+4.41)

(EC7 §6.5.3. 10)

5.64 kN/m
13.47 kN/m

YXO¢

Lkovonmoleltal

5.9. AvtiLoeLlopLlrOg EAeyXOQ

(EC8 EN1998-5:2004)

EAeyxolL euctdbeLag toixou (pe oeilopd)
5.9.1. Auvéapeig (evépyelLag KAl avIioTtaong) ooKOUpEVEG OTOV TOiXO
doptio vyl - y2 Fx Fy X vy
[kN/m] [kN/m] [m] [m] h
EvepyntLkh ©6non yaLdv Pa 0.00- 0.45 0.89 0.16 0.000 0.225
EvepyntLkh ©6non yaLdv Pa 0.45- 1.05 3.29 0.73 0.000 0.750
HoabntLky OOnon yoLdv Pp 0.35- 1.05 -11.93 0.00 0.600 0.817 X
B&poc tolixou W 0.00 9.20 0.211 0.632
5.9.2. NpdoBeteg duvapetg AOyw OE€LOPOU
doptio vl - y2 Fx Fy X vy
[kN/m] [kN/m] [m] [m]
EvepyntLkh ©6non yaLdv Pa 0.00- 0.45 0.15 0.000 0.225
EvepyntLkh ©6non yaLdv Pa 0.45- 1.05 0.59 0.000 0.750
B&poc tolixou W 0.78 +0.40 0.211 0.632
5.9.3. EAeyxog ¢@pépoucag Lravétntag £ddpoug (pe oeLopd) (EC7 §6.5.2)
doptio (P.v) vl - vy2 Fx Fy X0 yo M
[kN/m] [kN/m] [m] [m] [kNm/m]
EvepyntLkh ©6non yaLdv Pax1.00 0.00- 0.45 1.04 0.16 0.600 0.825 0.76
EvepyntLkh ©6non yaLdv Pax1.00 0.45- 1.05 3.88 0.73 0.600 0.300 0.72
B&poc tolxou W x1.00 0.78 8.80 0.389 0.418 -3.10
LUvoAa= 9.69 -1.62
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SUVOAO KATUKOPUQWY dUVAUREWV

SUVoAo pomdv wg TPOC UIPooT& onuelo =

SUVvoAo pomdv wg mpog Héocov Baocewc

9.69 kN/m

-1.62 kNm/m

1.29 kNm/m

/U/U/‘/

(EC7 Hoapdptnua D)

(EC7 E£.2.2, E£.6.1)

(EC7 §6.5.2)

Exkevipdinta ec=1.29/9.69=0.133m, ec>0.600/6=0.100m q
T&oe g e€dd&poug g=0.039 N/mm? Bg=0.501 m
Evepyd BepéAio L'=0.600-2x0.133= 0.334 m
dépovoa LrkavéTnta £d&poug RdA=L' -quk/yM=0.334x(1000x0.15)/1.00= 50.10 kN/m
dépovoa LrkavdéTnta £d&pouc Vd=9.69 < Rd=50.10 kN/m, EAeyxoc¢ Lkoavomoleltal
5.9.4. EAeyxog ¢@époucag Lxavétntag eddpoug (pe oelopd)
doptio (P.v) yl - y2 Fx Fy X0 yo M
[kN/m] [kN/m] [m] [m] [kNm/m]
Evepynt itk ©6non voldv Pax1.00 0.00- 0.45 1.04 0.16 0.600 0.825 0.76
EvepyntLkh ©6non yaLdv Pax1.00 0.45- 1.05 3.88 0.73 0.600 0.300 0.72
B&pog tolyxou W x1.00 0.78 9.60 0.389 0.418 -3.41
SUvola= 10.49 -1.93
ZUVOAO KATAKOPUPLV BdUVAUEWDV = 10.49 kN/m
SUVOAO pomdv w¢ HPOC UIPOCT& onuelo = -1.93 kNm/m Bq

SUVvoAo pomdv wg mpog Héocov Baoewc

Exxkevipdtnta ec=1.22/10.49=0.116m,

T&oelg edd&poug g=0.038 N/mm?
Evepyd BeuéAio L'=0.600-2x0.116= 0.367 m
®épovoa Lravotnta €ddpoug RA=L' -quk/yM=0.367x(1000x0.15)/1.00= 55.05 kN/m

Bg=0.551 m

1.22 kNm/m

ec>0.600/6=0.100m

(EC7 Hap&ptinua D)

®épovoa Lrkavdétnta e£ddpouc Vd=10.49 < Rd=55.05 kN/m, EAegyxoc¢ Lkoavomolelital (EC7 E£.2.2, EE.06.1)
5.9.5. EAeyxog actoxiag Adyw avatponfig (pe oeilopd) (EC7 §9.7.4)
AVOXT PO ®WC IPOoC TO umpooTtd k&tw onueio (xo0=0,yo=0) (x=0.600,y=1.050 m)
doptio (P.v) vyl - y2 Fx Fy X0 yo Mo+ Mo-
[kN/m] [kN/m] [m] [m] [kNm/m] [kNm/m]
Evepynt itk ©6non voldv Pax1.00 0.00- 0.45 1.04 0.16 0.600 0.825 0.86 0.10
Evepynt itk ©6non voldv Pax1.00 0.45- 1.05 3.88 0.73 0.600 0.300 1.16 0.44
B&poc tolixou W x1.00 0.78 9.20 0.389 0.418 0.33 3.58
B&poc tolixou W x1.00 0.00 -0.40 0.389 0.418 0.16 0.00%*
TUvoAa= 9.69 2.51 4.12

(*olL poméc apvnILlKOV KATAKOPUOWVY @opTlnv Adyw oOglopoU mpootifevial

SUVoAO pomdv avatpomng =
ZUvoAo pomdv evctdbBelog =

EAeyxog oe avotpon Med=2.51 < Mrd=4.12 kNm/m,

2.51 kNm/m
4.12 kNm/m

EAeyxog

Lkavomote{tal

Exkevipdinta ec=(0.600/2)-(4.12-2.51)/9.69=0.134m,

5.9.6. EAeyxog aoctoxiag Adyw oAicOnong

(pe oeLopd)

ec<=0.600/3=0.200m

(EC7 §9.7.3,

doptio (P.v) vyl - y2 Fx+ Fx- Fy
[kN/m] [kN/m] [kN/m]
EvepyntLkh ©6non yaLdv Pax1.00 0.00- 0.45 1.04 0.00 0.16
EvepyntLkh ©6non yaLdv Pax1.00 0.45- 1.05 3.88 0.00 0.73
HabntLky OOnon yoLdv Ppx1.00 0.35- 1.05 0.00 11.93 0.00
B&poc tolxou W x1.00 0.78 0.00 8.80
SUvoAa= 5.70 11.93 9.69
ToLBH ed&pouc Rd=Nd-tane/yM = 9.69xtan(25.00°)/1.00= 4.52 kN/m
RUVEKT LKOTNTA Rd=A-cu/yM = 1000x0.501x0.005/1.00= 2.50 kN/m

(duvdueilc aviiotaong Adyw ouvexrTLrOTNTAG €d&PoUC moapalde (movIiol)

%Uvodlo duvduswv oAlobnong 5.70 kN/m
SUvoAo duvdueswv aviiotoong (11.93/1.00+4.52) 16.45 kN/m
EAeyxog og oAicOnon Hd=5.70 < Rd=16.45 kN/m, EAeyxo¢ Lxavomoleltoal

§6.5.3,

OT LG POmEéC AVATPOMNAC)

EC8-5 §5.4.1.1)

(EC7 §6.5.3. 10)
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5.10. EAeyxog endpkreLag dLa0Td0E®WV KOPHOU TOiXOU (EC2 EN1992-1-1:2004)

5.10.1. ®éption 1.35x(pévipa duopevh)+1l.00x (pdévipa evpevh)+1.50x (kivntd duopevy)

AuvAuetlc (0to kévipo Bapoug dLatoung) otov kopud tou TOlXOU

y h Fx Fy M
[m] [m] [kN/m] [kN/m] [kNm/m]
0.25 0.250 0.38 1.63 0.02
0.75 0.250 2.97 5.29 0.70
5.10.2. EAeyxog KOppoU Toixou oe KRA&pyn (EC2 §9.6, §6.1)
SrUpddepa-X&dAuRag: C25/30-B500C, Emix&Auyn omAlopoU: Cnom=50 mm (§3, §4.4.1.1)
Katoakbdpupog omAiopdg eAdytotoc:0.26 (fctm/fyk)d, 0.0013d, 0.0020Ac, péyLotocg:0.04Ac (EC2 §9.6.2)
y Med Ned d Kd x/d ec/es Ks As min As
[m] [kN/m] [kN] [mm] [cm?/m] [cm?/m]
0.25 0.02 -1.63 195 53.54 0.00 0.1/20.0 2.30 0.00 ( 2.50)
0.75 0.70 -5.29 195 18.82 0.01 0.3/20.0 2.31 0.01 ( 2.64)

5.10.3. ®éption 1.00x(pédvipa duopevh)+1l.00x (poévipa evpevh)+0.30x(kivntd)+1.00x (ceLopdg)

AuvAuetlc (o0to kévipo Bapoug dLatoung) otov kopud tou TOlXOU (pe oceLoud)
vy h Fx Fy M
[m] [m] [kN/m] [kN/m] [kNm/m]
0.25 0.250 0.46 1.63 0.05
0.75 0.250 2.98 5.29 0.79
5.10.4. EAeyxog¢ KOppoU Ttoixou oe K&uyn (pe oelopd) (EC2 §9.6, §6.1)
TrUpddepa-X&dAuRag: C25/30-B500C, Emix&Auyn omAilopoU: Cnom=50 mm (§3, §4.4.1.1)
Kataxdpupog onmAiopdg eAdyxLotog:0.26 (fctm/fyk)d, 0.0013d, 0.0020Ac, péyLotog:0.04Ac (EC2 §9.6.2)
vy Med Ned d Kd x/d ec/es Ks As min As
[m] [kN/m] [kN] [mm] [cm?/m] [cm?/m]
0.25 0.05 -1.63 195 48.44 0.01 0.1/20.0 2.30 0.00 ( 2.50)
0.75 0.79 -5.29 195 18.12 0.01 0.3/20.0 2.31 0.02 ( 2.64)

5.10.5. OnmAiocpoi KoppoU toixou

OnAiopoi miow(xdpa) napeidg¢ Toixou GF10/29.5 ( 2.66cm?/m)
OnAiopdg diavophe @& 8/40.0 ( 1.26cm?/m)

OnALopdg epnpdg (erevd.) mapeLdg toixou  &10/31.0 ( 2.53cm?/m)
OnAiopdg diavophe @& 8/40.0 ( 1.26cm?/m)

5.10.6. AyrUpwon omnAiLopoU KoppoU Toixou (EC2 §8.4)
Baolkd pAKog ayrUpwong (EC2 E£.8.3)
1b, rqd=(@/4) (osd/fbd) =(10/4)x(3/1.61)=5mm
0sd=435.00x2/266=3MPa fbd=2.25x0.70xfctd=1.61 MPa (EC2 §8.4.2)
AnoLToUpevo uRKog aykUpwong lbd=0.70x5=4mm, Cnom=>50mm>3x10=30mm=(3¢) (EC2 §8.4.4, T.8.2)

EA&xLtoto pAxog aykUpwong lb,min=max(0.301lbrqgd, 19, 100mm)=100mm
Ancpoaitnto &yxriotpo 100mm oto k&Tw &Kpo TV PARdWV OmALOUOU
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5.

5.10.7. EAeyxog KoppoU oe didtpnon (EC2 EN1992-1-1:2004, §6.2.2)

SrUpOS epa-X&AuBag: C25/30-B500C, Emix&Auyn omAilopoy: Cnom=50 mm
H xatavopn Tou ¢optlou &Onong eivol ypouptikh, &po 1 petofoAn tng¢ dLATUNT LKAG
dUvaunc eivoal napaBoArikfy. H petafoAl tng dLATOUAC TOU KOPUOU €{val YVPOUPLKA.

Apa n duoupevécotepn Oéon via éleyxo didtunonc eival oto k&Tw péPOC TOU KOPUOU.

Ved=1.96 kN/m, Ved (+oeiopitxdg)=2.00 kN/m, Ned=-3.87 kN/m
Avtoxn tépvouoa xwpic omAiopd didtunong Vrdc

Vrde=[Crdc -k - (100pl -fck) %¥+k1 -ocp] ‘bw-d

Vrdc>= (vmin+kl -ocp) ‘bw-d

Crdc=0.18/yc=0.18/1.50=0.120, fck=25MPa ,bw=1000mm, d=195mm
k=1+4(200/d)<=2, k=2.00, k1=0.15

pl=Asl/ (bw-d)=266/(1000x195)=0.0014
ocp=Ned/Ac=1000x3.87/250000=0.02N/mm?

vmin:0.0350-k1m~Vfck = 0.49N/mm?,
Vrd,c(min)=0.001x(0.49+0.15x0.02)x1000x195=96.14kN/m
Vrde=0.001x[0.120x2.00x(0.14x25)%%+0.15%0.021x1000x195=71.64, Vrdc=96.14kN/m
Ved=2.00 kN/m <= Vrdc=96.14 kN/m, di&tunon OK

(§3, §4.4.1.1)

(EC2 §6.2.2)
(EC2 E£.6.2.a)
(EC2 EE.6.2.Db)

(EC2 EE£.6.3N)

Vrdmax=ocw ‘bw -z vl -fcd/ (cot®+tanb), Ved/max (Vrdmax)=0.00, 6=45.0° cotf=1.00 tanb=1.00

acw=1.00 z=0.9d, fck=25.0<=60Mpa v1=0.6[1-fck/250]=0.6[1-25/250]1=0.540, fcd=14.17Mpa

Vrdmax=0.001x1.00x1000x0.9x195x0.540x14.17/2.00=671.4 kN
Ved=3.0 kN < 671.4 kN =Vrdmax, o €éAegyXoCg enaAnbeleTal

11. EAeyxog emdpkeloag Sitactdoewv medidov kKal omAiopoi

5.11.1. EAeyxo¢ tpfpatog pmpootd x=0.600 m to x=0.250 m

(EC2 EN1992-1-1:2004)

ZUVOAO KATAKOPUPLV BdUVAUEWDV = 13.63 kN/m ill III III Ilqs

SUVOAO pomdv wg Hpog pécov PBloswg = 0.58 kNm/m
gl= 0.032 N/mm?, g2= 0.021 N/mm?, w= 0.350 m

b

nieon and (dito R&pog g3= 0.010 N/mm?

W

M= 1.14 kNm/m, V= 5.86 kN/m q1/jJ/LIJ/LIJ/qu2
V oe amndéotaon h=250mm and nopetd = 2.13 kN/m

Med= 1.14k Nm/m, Ved= 2.13 kN/m

5.11.2. EAeyxo¢ tpfpatog pmpootd x=0.600 m to x=0.250 m (pe oeiopd)

SUVOAO KATAKOPUQWVY dUVAUREWV = 9.69 kN/m
SUVOAO pomdv wg Hpog pécov PBloswg = 1.22 kNm/m
gl= 0.037 N/mm?, g2= 0.012 N/mm?, w= 0.350 m
nieon and (dto B&poc g3= 0.008 N/mm?

M= 1.22 kNm/m, V= 5.84 kN/m

V oe ambéotaon h=250mm and nopetd = 2.61 kN/m

Med= 1.22k Nm/m, Ved= 2.61 kN/m

5.11.3. EAleyxog medidou &vavtl Rapyng (EC2 EN1992-1-1:2004, §6.1)

TrUpddepa-X&dAuRag: C25/30-B500C, Emix&Auyn omAlopoU: Cnom=50 mm

(§3, §4.4.1.1)

Med= 1.22kNm/m, d=244mm, Kd=22.09 x/d=0.01 e€c2/es1=-0.2/20.0 ks=2.31, As= 0.12cm?/m

EA&YX LOTOC omAlopdg As>=0.26bd -fctm/fyk (As= 3.30cm?/m)
EX&xLOotOoG omALlopdc @12/34.0 ( 3.32cm?/m)

5.11.4. OmAiopoi nedidov toixou

(EC2 §9.3.1)

OnmALopdg medidovu KAT® @12/34.0 ( 3.32cm?/m)

Asvutepelwv eyKApoLog¢ omAitopd¢ F12/40.0 ( 2.82cm?/m)
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5.11.5. EAeyxog nedidou oe diLatpnon-diLatpnon (EC2 EN1992-1-1:2004, §6.2.2)

SrUpOS epa-X&AuBag: C25/30-B500C, Emix&Auyn omAilopoy: Cnom=50 mm ($3,
Avtoxn diL&tpnong xwplic omhioud did&tunong Vrdc (EC2 §6.4.4)
vrde=[Crdc -k - (100pl -fck) ¥ . (2d/a)] ‘bw-d (EC2 EE.6.50)
Vrdc>=[vmin -2d/a] ‘bw-d, d=dm=244mm, a=244mm
Crdc=0.18/yc=0.18/1.50=0.120, fck=25MPa ,bw=1000mm, d=244mm
k=1++(200/d)<=2, k=1.91

pl=Asl/ (bw-d)=332/(1000x244)=0.0014

vmin=0.0350 k"0 \fck = 0.46N/mm?, (EC2 EE£.6.3N)
Vrd,c(min)=0.001x(0.46x2x244/244)x1000x244=224.48kN/m
Vrde=0.001x[0.120x1.91x(0.14x25) %¥x2x244/2441x1000x244=169.82, Vrdc=224.48kN/m
Ved=2.61 kN/m <= Vrdc=224.48 kN/m, di&tpunon kot ditd&tpnon OK

Vrdmax=ocw ‘bw -z vl -fcd/ (cot®+tanb), Ved/max (Vrdmax)=0.01, 6=45.0° cotf=1.00 tanb=1.00
acw=1.00 z=0.9d, fck=25.0<=60Mpa v1=0.6[1-fck/250]=0.6[1-25/250]1=0.540, fcd=14.17Mpa
Vrdmax=0.001x1.00x1000x0.9%x244x0.540x14.17/2.00=840.2 kN

Ved=5.9 kN < 840.2 kN =Vrdmax, o0 £Aeyx0oCg emaAnbevetal

5.12. Ipopétpnon UVALKOV

SrUpOdepa ovd pétpo PNKOUC Tolxou 0.368 m3/m

OnAitopdg avé pétpo UAKOUG tolyou 12.021 kg/m

SUVOALK& oOkupddepa tolyou 3.780x 0.368= 1.389 m?3

SUVOALKOG omALlopdc tolyou 3.780x 12.021= 45.440 kg
BETONexpress
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6. TOIXOX TK1* (ANATOAIKH IIAATEIA)

Toixog avtiotpLi{ng wnAiopévou orUpodépatog
(EC2 EN1992-1-1:2004, ECO EN1990:2002, EC7 EN1997-1-1:2004, EC8 EN1998-5:2004, +NA-ELOT:2010)

C25/30 - B500C
Zeiopodg a=0.160g

0.250
T T $=0.00" ¢k=20.00° T T
4 ck=0.020N/mm?
E 8k=10.00°
y=20.00 kN/m? 2
5 S
L 0k=25.00° T z
3 8| ok=2500° ck=0.005N/mm? 3
p g ck=0.005N/mm? 6k=12.50° .
8k=0.00° ¥=21.00 KN/m?
y=21.00 kN/m?* 0.400
- P g
S
f 0.650 |
9k=25.00°
ck=0.005N/mm?
quk=0.15N/mm?
6.1. Ztoilxeia toixov-Napapuetpot-Kavoviopoi
ALaotdoeLg
OALkO Uyog tolxou h= 1.150 m
MAkog Tolxou L= 3.900 m
IA&tog tolXxOU OTINV KOPUQY Bl= 0.250 m
IA&t0oG¢ kKopuoU tolyxou otnv B&on B2= 0.250 m
OALkO mA&Tog PBdonc tolixou B= 0.650 m
IA&toc PB&ong tolyxou unpootd 0.400 m
IA&toc P&ong tolyxou miow 0.000 m
Yyogc koppoU tolxou ho= 0.850 m
Yyoc R&ong tolixou 0.300 m
Yyog RB&ong tolixou pmpoot& 0.300 m
Yyog RB&ong tolixou miocw 0.300 m
Tovia epnpdc mope &g pe KATAkOP 0.000° (0:1)
Tovia nicw noapeldc pe KATaAkOPUO 0.000° (0:1)
Bapog toixou
E1d1kd B&pog UALkOU Ttolxou vyg=25.000 kN/m?
EpBaddév diLatounc tolxou A= 0.407 m?
IdL0o B&poc toixou avd pétpo W= 0.407x25.000= 10.18 kN/m
Kévipo B&poug tolyxou x=0.221 m, y=0.700 m (x0=0.429 m, yo=0.450 m)
YALk& toiyxou
Avwedoun : Trupbddepo-X&AuPoac: C25/30-B500C (EC2 §3)
: Emitk&Auyn omAtopoU: Cnom=50 mm (EC2 §4.4.1)

OeuéALlo : IxUupbddsua-X&AuBag: C25/30-B500C
: Emixk&Auyn omAtopoU: Cnom=50 mm
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6.2.

Enipépoug ouviedeotég yLa SpdoeLlg Kol

edapLKEQ

OplLakfy katdotaon Iccopomniag

(EQU) ,
(

Apb&on Mév Lun Auocupevic yGdst:
Mév Lun EuvoLkh yGstb:
MetoafBAnth AUCpevVAHQ yQdst:
MetafAnth Euvolkp vyQstb:
Edaptlkéc Tovia dLoaTunt LKAG AVIOXHC Yo
1dLétnTtec Tuvoxn cC yc
AlXTPUNT LKA avIOXH Cu ycu:
OALIIT LK avioxn gqu yaqu:
Bé&poc YW

YR, v (R2)=1.40,

6.3.

vR,h(R2)=1.10,

VR, e (R2)=1.40

Id.6tnteg eddpoug Oepediwong

OALTIT LKA avioxn ed&poug otn PR&on
Tovia tpLPHg ed&poug otn PR&on
SUVTEAEOTAC OUVEKRTLKRKOTNTAG OTIn B&on

©=25.00°,

AouLkoU TUmou

LdLétnteg (EC7 Htv. A.1-A.4, EC8-5 §3.
(STR), TewtexvikoU tUnou (GEO)
EQU ) (STR/GEO) (ZeLopde)
( A1+M1 )
1.10 1.35 1.00
0.90 1.00 1.00
1.50 1.50 1.00
0.00 0.00 0.00
1.25 1.00 1.00
1.25 1.00 1.00
1.40 1.00 1.00
1.40 1.00 1.00
1.00 1.00 1.00

qu=0.15 N/mm?

ouvieAeoTNg TPLPAC tan(e)=0.466

c=0.005 N/mm?

6.4. ZeLopLkRoi ouvieleotéq
Avnvyuévn celoptky emttdyxuvon e€ddpouc ag=axg, o=0.16
Kataxdp./opl. OglOpLlKy emltdxuvon avg/og=0.90
Suvt. Beperliwong S=1.00
Suvt. omoudaldintac xtiplou yI=0.80
MelwT LXKOGC OUVTIEAECTNG OUUIEPLPOPAC r=1.50

OpLldéviLog OegloplkdQ

Kataxkbdpupog oceloplrdQ

OUVTEAEOTAC
CUVTIEAECTAC

ZDeLlopLKEG duvapeLg (ektd6g duvapenv Adyw OOnong yoLdv)

OpLlovTLa

Katakdbpuepn dUvaun oeLopolu Adyw

dUvoun oelLopoU AOY®

1d{ou Bé&poucg
1dlou R&poucg

Fwx=
Fwy=

(EC8 EN1998-5:2004,

kh=0.80x0.16x1.00/1.500=0.085
kv=0.50x0.085=0.043

10.18x0.085=
10.18x0.043=

0.86 kN/m
0.44 kN/m

6.5. Ymoloylopdg evepyntLKAG @Onong yaltdv Katd (Coulomb)
6.5.1. TpApa toixou amdé ¥=0.000 m éwg ¥Y=0.450 m, Hs=0.450 m
Avew Inuefo A x= 0.000 m y= 0.000 m

K&tw Snpeio B x= 0.000 m y= 0.450 m

IdiLétnteg edapoug
TUnog ed&poug

ELdL1kd B&pog EnpoUu ed&poucg
ELd1kd B&pog xopeopévou eddpoucg

ELd1kd RB&pog vepoU

Tovia gowTeplkAC TELPRAHC TOoU £d&OOUCQ
SUVTeAeOoTAC ouveRTLkROTNTAG €d&POUC

ApYyLAOGC

vy =20.
ys=21.
yw=10.
©=20.

Tovia emiedvelac €d&poug jpe opllévTLa B= 0.
Tovia niow nmoapeltd&c tolixou pe roataxrkdpupo H= 0.
Tovia tplRAg netafl toliyxou xalL ed&poucg 5=10.
QOnon ovppwva pe Oswpia Coulomb

Tovia emimédou oAicOnong p=45°+¢/2= 53.00

SUVTEAEOTANC €VeEPYNTLKAC Od6nonc Ka = 0.522 0.447

00 kN/m?
00 kN/m?
00 kN/m?
00°

c=0.020 N/mm?

00°
00°
00°

EQU Al+M1

55.

QBnon vyaldv xo® Ulog g(y)=gA+y -y -Ka

00°

(EC8 §3.2.1, T.
(EC8-5 IILvakag

§7.
(EC8-5 §7.
(EC8 §3.2.
(EC8 §3.2.

(EC8-5 EE.
(EC8-5 EE.

da

cos?(¢-8)

KA= )
cos“0 cos(9+6)[1+

sin(@+d)sin 2
cos(9+6)cos(6-ﬁ)]

~N NN W W

1)

N P Pw D wNDN
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Mév ipeg SpaceLg

EQU Al+M1

QBnon (mieon) ornv xopuen (y=yA) gA= 0.00 0.00 kN/m?
QOnon (nieon) otnv B&on (y=yA+ 0.45m) gB= 4.70 4.02 kN/m?
QOnon (dUvoaun) vyoldv Pa= *s(gA+gB)H Pa= 1.06 0.90 kN/m
Tovia &Onong yoLdv o = 8.00 10.00 °
QOnon vyaldv ko1& x KATeUOUVODN Pax= 1.05 0.89 kN/m
QOnon vyaldv ko1& y KATeUOUVODN Pay= 0.15 0.16 kN/m
Pomfy ®6nong yaldv w¢ mpoc¢ onuelo (x=0,y=0) M = -0.31 =-0.27 kNm/m

Inueio gpapupoyng @Bnong vatrdv x= 0.000 m, y= 0.300 m

ZUvoAa SUVAHE®V KAL POMQV

AuvAue L g Kol pomég o010 KATw onupeio B (x=0.000 m, y=0.450 m)

Mév ipeg dpdoetLg

EQU Al+M1
SUVOALKN oplldédvTLia @Bnon yaldv Fsx= 1.05 0.89 kN/m
SUVOA LKL koataxbdbpuen &®@6non voaldv Fsy= 0.15 0.16 kN/m
SUVOALKN pomf &6nong vyoLdv Ms = 0.16 0.13 kNm/m

LeLOpLKEG dUVAPELQ (EC8 EN1998-5:2004, §7.3.2, Hop&ptnua E)

OpLldébvtiog oeloptlkdg ouvtedeotnge kh=0.80x0.16x1.00/1.500=0.085
Katakdpupog oceloptlkdC ouviedeotng kv=0.50x0.085=0.043

Edagoc névw and tov udpopdpo opllovia

tan (w)=kh/ (1-kv)=0.085/(1-0.043)=0.089, »w=5.08°

(EC8-5 E¢.7.1, T.7.1)
(EC8-5 EE.7.2)
(EC8-5 Hapdptnua E.5)

Method Mononobe-Okabe (EC8-5 Hapdptnua E.4)

via 66non yaldv xatd Tn SLAPKE LA Of LOPoU Ke= cos?(¢-w-6)

SUVTEAECTAC €veEPYNTLKAC &®Onong, Ke* (STR)= 0.521 cosw cos % cos(5+8+w) 1+ \ [SIN(@*B)sin(e-w-B) 2
. . . . . cos(6+w+d)cos(6-B)

pboBetn nieon €d&pouc AdOYyw OglouoU

enl{ tng STR xkat&otaong ¢dptiong £=(Ke*/Ke-1)=(0.521/0.447-1)=0.166

AUvoun ed&eouc Adyw oeLopLkoU optiou (Mbvipeg dpdoelLc ) Fx=1.166x 0.89= 1.04 kN/m

6.5.2. TpApa toixou amdé ¥=0.450 m éw¢ ¥Y=1.150 m, Hs=0.700 m
Avew Inuefio A x= 0.000 m y= 0.450 m
K&tw Snpeio B x= 0.000 m y= 1.150 m

Idiétnteg edapoug

TUnog ed&poug : ApyLlLAog pe A&uupo du
ELdL1kd B&pog EnpoUu ed&poucg y =21.00 kN/m?3

ELdL1kd B&pog ropeopévou eddpoug ys=23.00 kN/m?3

E1d1xd B&pog vepoU yw=10.00 kN/m?3

Tovia gowteplkAc TPLPRAC TOU £d&pOUCQ ©=25.00°

SUVTeAeOoTAC ouverTLkROTNTAG €d&POUC c=0.005 N/mm?

Tovia emiedvelac €d&poug jpe oplldévTLa B= 0.00°

Tovia niow mapeldc tolxou pe xatoakbdbpupo 6= 0.00°

Tovia tplRAg netafl toliyxou xalL ed&poucg 5=12.50° s

doptia emi TOU €d3&POUG OTNV KOPUPR
OuotLdépoppo pdviuo eoptio g= 9.00 kN/m?
Opotdpoppo xivntd poptio g= 0.00 kN/m?

QOnon ovppwva pe Oswpia Coulomb

EQU Al+M1 K =
Tovia emimédou oAlobnong p=45°+¢/2= 55.00 57.50° A
SUVTEAEOTNC €VeEPYNTLKAC Od6nonc Ka = 0.447 0.367

QBnon valdv xo® Ulog g(y)=gA+y - y-Ka

cos?(p-0)

2 sin(@+d)sin(@-B) 2
cos Gcos(9+6)[1+ cos(B6+0)cos(6-B)
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Mév ipeg SpaceLg

EQU Al+M1

QBnon (mieon) ornv xopuen (y=yA) gA= 4.02 3.30 kN/m?
QOnon (nieon) otnv B&on (y=yA+ 0.70m) gB= 10.59 8.69 kN/m?
Q6non (dUvaun) vyaldv Pa= s (gA+gB)H Pa= 5.11 4.20 kN/m
Tovia &Onong yoLdv o = 10.00 12.50 °
QOnon vyaldv ko1& x KATeUOUVODN Pax= 5.03 4.10 kN/m
QOnon vyaldv ko1& y KATeUOUVODN Pay= 0.89 0.91 kN/m
Ponn &®6nong yvoaldv g mpog onueto (x=0,y=0) M = -4.29 -3.49 kNm/m

Inueio egpapupoyng @Bnong valrdv x= 0.000 m, y= 0.852 m

ZUvoAa SUVAHE®V KAL POMQV

AuvAue L g Kol pomég o010 KATw onupeio B (x=0.000 m, y=1.150 m)

Mév ipeg dpdoetLg

EQU Al+M1
SUVOALKN oplldvtLia @Bnon yalLdv Fsx= 6.08 4.99 kN/m
SUVOALKN koTtaxbdpuen &®@Onon valdv Fsy= 1.04 1.07 kN/m

SUVOALKN pomf &6nong vyoLdv Ms = 2.39 1.97 kNm/m

LeLOpLKEG dUVAPELQ (EC8 EN1998-5:2004, §7.3.2, Hop&ptnua E)
OpLldébvtiog oeloptlkdg ouvtedeotnge kh=0.80x0.16x1.00/1.500=0.085 (EC8-5 Ef.7.1, T.7.1)
Katakdpupog oceloptlkdC ouviedeotng kv=0.50x0.085=0.043 (EC8-5 EE.7.2)
Edagoc névw and tov udpopdpo opllovia (EC8-5 Hapdptnua E.5)

tan(w)=kh/(1-kv)=0.085/(1-0.043)=0.089, «©=5.08°

Method Mononobe-Okabe (EC8-5 Hapdptnua E.4)

via 66non yaldv xatd Tn SLAPKE LA Of LOPoU Ke= cos?(¢-w-6)

SUVTEAECTAC €veEPYNTLKAC &®Onong, Ke* (STR)= 0.433 cosw cos % cos(5+8+w) 1+ \ [SIN(@*B)sin(e-w-B) 2
. . . . . cos(6+w+d)cos(6-B)

pboBetn nieon €d&pouc AdOYyw OglouoU

eni{ tng STR xat&otaong ¢dptiong £=(Ke*/Ke-1)=(0.433/0.367-1)=0.180

AUvoun ed&eouc Adyw oeLopLkoU optiou (Mbvipeg dpdoelLc ) Fx=1.180x 4.10= 4.84 kN/m

6.6. Ymoloylopdg madntikAg¢ ¢6Onong yatdv katd (Rankine)

6.6.1. TpApa toixou amdé ¥=0.500 m éwg ¥=1.150 m, Hs=0.650 m
Avew Inuefo A x= 0.650 m y= 0.500 m
K&tw Enpelo B x= 0.650 m y= 1.150 m

Idiétnteg edapoug

TUnog ed&poug : ApyLAog pe A&uuo

E1d1xd Bdpoc EnpoU e£d&poug y =21.00 kN/m?3
ELd1kd PB&pog xopeopévou eddpoucg ys=23.00 kN/m?3
ELdtkd B&pog vepoU yw=10.00 kN/m?3
Tovia gowTeplkAC TELPRAHC TOoU £d&OOUCQ ©=25.00°
ZUuvTeAeoTtNg ouvekTLkOTNTAG €d&POUC c=0.005 N/mm?
Tovia emiedvelag ed&poug pe oplldvT Lo B= 0.00°
QOnon oe KATAkKOPUQEO emLO&VE LA 6= 0.00°

Tovia TpLlPAC petafld tolyou xalL ed&pouc &= 0.00°

QOnon ovppwva pe Oswpia Coulomb

EQU Al+M1 K. = cos?(p+6)
Tovia SHL?€5OU OALO?HO?C p=45°-¢p/2= 35.00 32.50 p 008290086%6)1_ Sm(¢+6ﬁhﬁ¢+ﬁ)2
Juvtereotic nadntLxhg ©6nong Kp = 2.040 2.464 cos(6-6) cos(B-B)

QBnon vyaldv xo® Ulog g(y)=gA+y -y -Kp
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Mév ipeg SpaceLg

QOnon
QOnon
QOnon
Tovia
Qénon
Qénon

(nieon)
(nieon)
(d0voun)

oTnv KOopuen

otnv PBd&on

(y=yA)
(y=yA+ 0.65m)

vaLodv Pa= s (gA+gB)H

®Ononc yoLdv
YoLOV KAT& X KATeUbuvon

YaLdv KoT& y KaTeUOuvon

Ponfy ®6nong yaldv og mpoc¢ onuetlo
Inueio gpapupoyng @Bnong valrdv x= 0.650 m,

ZUvoAa SUVAHE®V KAL POMQV

AUVAPE LG KOl

Mév ipeg dpdoetLg

SUVOALKN oplldédvTLla @Bnon yaLdv
SUVOA LKL koaTaxkbdpuen &®Onon yoldv Fsy=
SUVOALKN pomf &6nong vyoLdv

LeLOpLKEG dUVAPELQ

tan (w

Ms

poméc oto k&tw onueio B

)=kh/ (1-kv)=0.085/(1-0.043)=0.089,

SuvteAeotnNg nmadntLkAC ®Onong Kp* (STR)= 2.319
E=(Kp*/Kp)=(2.319/2.464)=0.941

SUVOALKN oplldédviLla @Bnon yaldv Fsx=

EQU Al+M1
gA= 0.00 0.00 kN/m?
gB=-27.85 -33.63 kN/m?
Pp= 9.05 10.93 kN/m
a = 0.00 0.00 °
Ppx= -9.05 -10.93 kN/m
Ppy= 0.00 0.00 kN/m
(x=0,y=0) M = 8.44 10.20 kNm/m
y= 0.933 m
(x=0.650 m, y=1.150 m)
EQU Al+M1
Fsx= -9.05 -10.93 kN/m
0.00 0.00 kN/m
= -1.96 -2.37 kNm/m
(EC8 EN1998-5:2004,
©=5.08"°
EQU Al+M1
-8.52 -10.29

§7.3.2,

Hopdptnua E)

§6.5.2)

6.7. EAeyxolL eguotdBetag toixou (EQU)
6.7.1. AuvapeiLg (evépyelog Kol ovtiotaong) oaorkoUpeveg otov toixo (EQU)
doptlo vl - y2 Fx Fy X vy
[kN/m] [kN/m] [m] [m]
EvepyntLkh ©6non yaLdv Pa 0.00- 0.45 1.05 0.15 0.000 0.300
EvepyntLkh ©6non yaLdv Pa 0.45- 1.15 5.03 0.89 0.000 0.852
DobntLxky OOnon yoLdv Pp 0.50- 1.15 -9.05 0.00 0.650 0.933
B&poc tolixou W 0.00 10.18 0.221 0.700
6.7.2. EAeyxog ¢@épovoag LKavotntag eddpoug (EQU) (EC7 EN1997-1-1:2004,
EAeyxog mepimtwong pe 0.90x(idito Papog+pdévipa)+0.00x(kivnTtd KOPUPRQG)
doptio (P.v) yl - y2 Fx Fy X0 yo M
[kN/m] [kN/m] [m] [m] [kNm/m]
EvepynT LKy @Onon yvoLrdv Pax1.10 0.00- 0.45 1.16 0.17 0.650 0.850 0.87
Evepynt ik o6non voldv Paxl1.10 0.45- 1.15 5.53 0.98 0.650 0.298 1.01
B&poc tolyxou W x0.90 0.00 9.16 0.429 0.450 -3.93
SUvoAia= 10.31 -2.05
SUVOAO KATAKOPUQWVY dUVAUREWV = 10.31 kN/m
SUVOAO pomdv ®w¢ HPOG UIPOCT& onuelo = -2.05 kNm/m Bq
SUVoAO pomdv w¢ mpog péocov Baoewc = 1.30 kNm/m

Exkevipdinta

T&oelg e€d&ooug g=0.035 N/mm?

ec=1.30/10.31=0.126m,

ec>0.650/6=0.108m

Evepyd BepéAito L'=0.650-2x0.126= 0.398 m

Bg=0.597 m

(EC7 Hap&ptinua D)

dépovoa LxkavoéTnta £ddpoug RdA=L' -quk/yM=0.398x(1000x0.15)/1.40= 42.64 kN/m
dépouvoca Lkavoétnta £d&poug Vd=10.31 < Rd=42.64 kN/m, EAeyxocg LkovomnolLeltol (EC7 E£.2.2, EE.6.1)
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6.

EAeyxog mepintwoong pe 1.10x(idi0 Papog+pdvipa)+1.50x(xivntd KOpUPHG)
doptio (P.v) yl - y2 Fx Fy X0 yo M
[kN/m] [kN/m] [m] [m] [kNm/m]
Evepynt itk ©6non voldv Pax1.10 0.00- 0.45 1.16 0.17 0.650 0.850 0.87
EvepyntLkh &6non yaLdv Pax1.10 0.45- 1.15 5.53 0.98 0.650 0.298 1.01
B&pog tolyxou W x1.10 0.00 11.20 0.429 0.450 -4.81
SUvola= 12.35 -2.93
ZUVOAO KATAKOPUPLV SUVAUEWDV = 12.35 kN/m
SUVOAO pomdv w¢ HPOC UIPOcT& onuelo = -2.93 kNm/m
SUVvoAo pomdv wg mpog Héocov Baoewc = 1.08 kNm/m

Exxkevipdtnta ec=1.08/12.35=0.087m, ec<=0.650/6=0.108m
T&oe g edd&poug gl=0.034 N/mm? g2=0.004 N/mm?
Evepyd BenéAio L'=0.650-2x0.087= 0.475 m

®épovoa travotnta €ddpoug RA=L' -quk/yM=0.475x(1000x0.15)/1.40= 50.89 kN/m

dépovoa LrkavdétInta £d&poug Vd=12.35 < Rd=50.89 kN/m, EAeyxoc

Lkovonoleltoal

(EC7 Hap&ptinua D)

6.7.3. EAeyxog actoxiag Adyw avatpomfig (EQU)

(EC7 EN1997-1-1:2004,

AVOTPON ®WC mPOoC TO umpootd k&tw onueio (xo0=0,yo=0) (x=0.650,y=1.150 m)

(EC7 E£.2.2,

doptio (P.v) vyl - y2 Fx Fy X0 yo Mo+ Mo-
[kN/m] [kN/m] [m] [m] [kNm/m] [kNm/m]
Evepynt itk &©6non voldv Pax1.10 0.00- 0.45 1.16 0.17 0.650 0.850 0.98 0.11
Evepynt itk ©6non voldv Pax1.10 0.45- 1.15 5.53 0.98 0.650 0.298 1.65 0.64
B&pog tolxou W x0.90 0.00 9.16 0.429 0.450 0.00 3.93
SUvola= 10.31 2.63 4.68
YUVOAO POHOV aVATPOMAC = 2.63 kNm/m
YUVoAo pomdv guotdbelac = 4.68 kNm/m
EAeyxog og oavatponf Med=2.63 < Mrd=4.68 kNm/m, Eleyxog LkovomoieslTol
Exkevipdtnta ec=(0.650/2)-(4.68-2.63)/10.31=0.126m, ec<=0.650/3=0.217m
6.7.4. EAeyxog aotoxiag Adyw oAricOnong (EQU) §9.7.3,

(EC7 EN1997-1-1:2004,
N

doptio (P.v) yl - vy2 Fx+ Fx- Fy
[kN/m] [kN/m] [kN/m]
Evepynt itk ©6non voldv Pax1.10 0.00- 0.45 1.16 0.00 0.17
Evepyntixy &6non voldv Pax1.10 0.45- 1.15 5.53 0.00 0.98
HDodnt Lk O6non yoaldv Ppx0.90 0.50- 1.15 0.00 8.14 0.00
Bé&poc tolixou W x0.90 0.00 0.00 9.16
SUvoAa= 6.69 8.14 10.31 Fs =c.B+W.tan(p)
TpLRH e€ddpouc RdA=Nd-tane/yM = 10.31xtan(25.00°)/1.25= 3.85 kN/m
SuvexrtTLlkOéTnTe Rd=A-cu/yM = 1000x0.597x0.005/1.25= 2.39 kN/m
(duvépuetlc aviliotaong Adyw oUveKRTLKRKOTNTIAG €3&pOUC mapaAe{movIoal)
SUvoAo duvduewnv oAloBnong = 6.69 kN/m
SUvoAo duvduenv aviiotoong (8.14/1.00+3.85) = 11.99 kN/m
EAeyxoc og oAloBnon HA=6.69 < Rd=11.99 kN/m, Eleyxog LravomolLe{Tol

8. EAeyxol evotébeiLag toixou (STR/GEO Al+M1)

6.8.1. AuvépeiLg (evépyeLog Kol OvVTIioTtoong) ooKoUpeveg otov toixo (STR/GEO Al+M1)

ES.6.1)

§9.7.4)

(EC7 §6.5.3. 10)

doptio yl - y2 Fx Fy X %
[kN/m] [kN/m] [m] [(m] P
Evepynt itk &o6non voldv Pa 0.00- 0.45 0.89 0.16 0.000 0.300 h
Evepyntixy o6non voldv Pa 0.45- 1.15 4.10 0.91 0.000 0.852
HDodnt Lk O6non yoaLdv Pp 0.50- 1.15 -10.93 0.00 0.650 0.933
B&poc tolxou W 0.00 10.18 0.221 0.700
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6.8.2. EAeyxog¢ ¢@époucag Lravéintag £d&dpouc (STR/GEO Al+M1)

EAeyxog¢ mnepinmtwong pe 1.00x(idito Papog+pdévipa)+0.00x(RKLvnTd KOPUGRQG)

doptio (P.v) vl - y2 Fx Fy X0 yo M
[kN/m] [kN/m] [m] [m] [kNm/m]
EvepyntLkh ©6non yaLdv Pax1.35 0.00- 0.45 1.20 0.22 0.650 0.850 0.89
EvepyntLkh ©6non yaLdv Pax1.35 0.45- 1.15 5.54 1.23 0.650 0.298 0.85
B&poc tolixou W x1.00 0.00 10.18 0.429 0.450 -4.37
SUvoAla= 11.63 -2.63
SUVOAO KATAKOPUQE®V JdUVAUEWV = 11.63 kN/m
SUVoAo pomdv wg TPOC UIPooT& onuelo = -2.63 kNm/m
SUVOAO pomdv w¢ mpog uécov BAcewg = 1.15 kNm/m

Exkevipdtnta ec=1.15/11.63=0.099m, ec<=0.650/6=0.108m

T&oelg e€ddopoug gl=0.034 N/mm? g2=0.002 N/mm?

Evepyd BenéAito L'=0.650-2x0.099= 0.452 m

dépovoa LrkavéTnta £d&eoug RdA=L' -quk/yM=0.452x(1000x0.15)/1.40= 48.43 kN/m
dépovoa LkavdéTnta eddpoug Vd=11.63 < Rd=48.43 kN/m, EAeyxog Lxkoavomoleltal

(EC7 EN1997-1-1:2004, §6.5.2)

%W%

(EC7 Hoapdpinua D)

EAeyxog mepintwoong pe 1.35x((di10 Papog+pdvipa)+1.50x(xivntd KOpUPNG)

(EC7 E£.2.2, E£.6.1)

doptio (P.v) yl - y2 Fx Fy X0 yo M
[kN/m] [kN/m] [m] [m] [kNm/m]
Evepynt itk ©6non voldv Pax1.35 0.00- 0.45 1.20 0.22 0.650 0.850 0.89
EvepyntLlky &6non yaLdv Pax1.35 0.45- 1.15 5.54 1.23 0.650 0.298 0.85
B&pog tolyxou W x1.35 0.00 13.74 0.429 0.450 -5.90
SUvoAa= 15.19 -4.16
ZUVOAO KATAKOPUPLV SUVAUEWDV = 15.19 kN/m
SUVOAO pomdv w¢ HPOC UIPOocT& onuelo = -4.16 kNm/m
SUVvoAo pomdv wg mpog péocov Baoewc = 0.78 kNm/m

Exxkevipdtnta ec=0.78/15.19=0.051m, ec<=0.650/6=0.108m

T&oe g edd&poug gl=0.034 N/mm? g2=0.012 N/mm?

Evepyd BeuéAio L'=0.650-2x0.051= 0.547 m

®épovoa Lravotnta €ddpoug RA=L' -quk/yM=0.547x(1000x0.15)/1.40= 58.61 kN/m

dépovoa LrkavdétInta £ddpouc Vd=15.19 < Rd=58.61 kN/m, EAegyxoc¢ Lkavomoleltal

(EC7 Hap&ptnua D)

6.8.3. EAeyxog¢ actoxiag Adyw avatponfc (STR/GEO Al+M1)
AVOTPON) ®WC mpog¢ 1o pnpooTtd k&tw onuelio (xo0=0,yo=0) (x=0.650,y=1.150 m)

(EC7 E£.2.2, E£.6.1)

(EC7 EN1997-1-1:2004, §9.7.4)

E

Mo+

Mo-

X

doptio (P.v) vyl - y2 Fx Fy X0 yo E
[kKN/m] [kN/m] [m] [m] [kNm/m] [kNm/m] o Y
Evepynt itk &©6non voldv Pax1.35 0.00- 0.45 1.20 0.22 0.650 0.850 1.03 0.14
EvepyntLkh ©6non yaLdv Pax1.35 0.45- 1.15 5.54 1.23 0.650 0.298 1.65 0.80 X0
B&poc tolixou W x1.00 0.00 10.18 0.429 0.450 0.00 4.37
SUvoAa= 11.63 2.68 5.31
YUVOAO POHOV aVATPONMAC = 2.68 kNm/m
SUvoAo pomdv evuctdbelog = 5.31 kNm/m
EAeyxog og oavatponf Med=2.68 < Mrd=5.31 kNm/m, Eleyxog LkovomolelTol
Exkevipdtnta ec=(0.650/2)-(5.31-2.68)/11.63=0.099m, ec<=0.650/3=0.217m
6.8.4. EAeyxog¢ actoxioag¢ Adyw oAiocOnong (STR/GEO Al+M1) (EC7 EN1997—1—1:2%P4, §9.7.3, §6.5.3)
doptio (P.v) yl - y2 Fx+ Fx- Fy
[kN/m] [kN/m] [kN/m]
Evepynt itk &6non voldv Pax1.35 0.00- 0.45 1.20 0.00 0.22
Evepyntixy &6non voldv Pax1.35 0.45- 1.15 5.54 0.00 1.23
HDodnt Lk O6non yoaldv Ppx1.00 0.50- 1.15 0.00 10.93 0.00
Bé&poc tolixou W x1.00 0.00 0.00 10.18
SUvoAa= 6.74 10.93 11.63 Fs =c.B+W.tan(p)
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TpLRH e€ddpougc RdA=Nd-tane/yM = 11.63xtan(25.00°)/1.10= 4.93 kN/m

SuvexrtTLlkOéTnTe Rd=A-cu/yM = 1000x0.650x0.005/1.10= 2.95 kN/m

(duvépuelc aviliotaong Adyw oUveKRTLKRKOTNTIAG €3&pOUC mapaAe{movIial) (EC7 §6.5.3. 10)
SUvoAo duvduewnv oAloBnong = 6.74 kN/m

SUvoAo duvduewnv aviiotaong (10.93/1.40+4.93) = 12.74 kN/m

EAeyxoc og oAloBnon Hd=6.74 < Rd=12.74 kN/m, E:eyxog¢ LravomolLe{Tol

6.9. AvtioelopLlkOg EAeyxXogQ (EC8 EN1998-5:2004)
EAgyxolL euctdbeLag toixou (pe oeilopd)

6.9.1. Auvépeig (evépyeloag KOl AvVIioTaong) OOCKOUPEVEG OTOV TOiXO

doptilo vl - y2 Fx Fy b4 %
[kN/m] [kN/m] [m] [m] h
Evepynt itk ©6non voldv Pa 0.00- 0.45 0.89 0.16 0.000 0.225
Evepynt itk ©6non voldv Pa 0.45- 1.15 4.10 0.91 0.000 0.800
Hoabnt Lk OOnon yoLdv Pp 0.50- 1.15 -10.29 0.00 0.650 0.933
B&poc tolxou W 0.00 10.18 0.221 0.700

6.9.2. NpdcOeteg duvapelg Adyw oelLopoU

doptio yl - y2 Fx Fy X %
[kN/m] [kN/m] [m] [(m]
Evepynt itk ©6non voldv Pa 0.00- 0.45 0.15 0.000 0.225
Evepyntixy &6non voldv Pa 0.45- 1.15 0.74 0.000 0.800
B&poc tolxou W 0.86 +0.44 0.221 0.700
6.9.3. EAeyxog ¢épovoag Lkavétntag eddpoug (pe oceioud) (EC7 §6.5.2)
doptio (P.v) yl - y2 Fx Fy X0 yo M
[kN/m] [kN/m] [m] [m] [kNm/m]
Evepynt itk ©6non voldv Pax1.00 0.00- 0.45 1.04 0.16 0.650 0.925 0.86
EvepyntLlky &6non yaLdv Pax1.00 0.45- 1.15 4.84 0.91 0.650 0.350 1.10
B&poc tolixou W x1.00 0.86 9.74 0.429 0.450 -3.79
SUvoAa= 10.81 -1.83
SUVOAO KATAKOPUQWVY dUVAREWV = 10.81 kN/m
SUVOAO POmOV WG MHPOC MIPOoT& onuelo = -1.83 kNm/m f Eq i

SUVvoAo pomdv wg mpog péocov Baocewc = 1.68 kNm/m
Exkevipdtnta ec=1.68/10.81=0.155m, ec>0.650/6=0.108m q LJJ/LJ/LJ/L}//
Bg=0.509 m

T&oe g edd&poug g=0.042 N/mm?

Evepyd BenéAio L'=0.650-2x0.155= 0.339 m (EC7 Hoapdptnua D)
®épovoa travotnta €ddpoug RA=L' -quk/yM=0.339x(1000x0.15)/1.00= 50.85 kN/m
dépovoa Lrkavdétnta £ddpouc Vd=10.81 < Rd=50.85 kN/m, EAegyxoc¢ Lkavomolelital (EC7 E£.2.2, EE.06.1)
6.9.4. EAeyxog ¢épovoag Lkavétntag eddpoug (pe oceioud) (EC7 §6.5.2)
doptio (P.v) yl - y2 Fx Fy X0 yo M
[kN/m] [kN/m] [m] [m] [kNm/m]
Evepynt itk &©6non voldv Pax1.00 0.00- 0.45 1.04 0.16 0.650 0.925 0.86
EvepyntLkh ©6non yaLdv Pax1.00 0.45- 1.15 4.84 0.91 0.650 0.350 1.10
B&poc tolixou W x1.00 0.86 10.61 0.429 0.450 -4.17
SUvoAa= 11.68 -2.21
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6.

SUVOAO KATUKOPUQWY dUVAUREWV

11.68 kN/m

SUVoAo pomdv wg TPOC UIPooT& onuelo = -2.21 kNm/m
= 1.59 kNm/m

SUVvoAo pomdv wg mpog Héocov Baocewc
Exkevipdéinta ec=1.59/11.68=0.136m,

T&oe g e€dd&poug g=0.041 N/mm? Bg=0.567 m
Evepyd OepéAto L'=0.650-2x0.136= 0.378 m
dépovoa LrkavéTnta £d&poug RdA=L' -quk/yM=0.378x(1000x0.15)/1.00= 56.70 kN/m

ec>0.650/6=0.108m

/U/U/‘/

(EC7 Hoapdptnua D)

dépovoa LrkavdétTnta £ddpoug Vd=11.68 < Rd=56.70 kN/m, EAegyxoc¢ Lkoavomoleltal (EC7 E£.2.2, EE.06.1)
6.9.5. EAeyxog actoxiag Adyw avatpomig (pe ceiopd) (EC7 §9.7.4)
AVOTPON) ®WC mpog¢ To pnpoortd k&tw onueilio (xo0=0,yo=0) (x=0.650,y=1.150 m)
doptio (P.v) vyl - y2 Fx Fy X0 yo Mo+ Mo-
[kN/m] [kN/m] [m] [m] [kNm/m] [kNm/m]
Evepynt LKy @Onon yvoLdv Pax1.00 0.00- 0.45 1.04 0.16 0.650 0.925 0.96 0.10
EvepyntLkh ©6non yaLdv Pax1.00 0.45- 1.15 4.84 0.91 0.650 0.350 1.69 0.59
B&pog tolyxou W x1.00 0.86 10.18 0.429 0.450 0.39 4.37
B&pog tolyxou W x1.00 0.00 -0.44 0.429 0.450 0.19 0.00%*
SUvola= 10.81 3.23 5.06

(*olL poméc apvnTILKOV KATAKOPUQPWY ®opTlwv AdYw

ZUvoAo pomdv avatponng =
SUvoAo pomndv evuctdbBeLlog =

3.23 kNm/m
5.06 kNm/m
EAgyyxoc og avotponf Med=3.23 < Mrd=5.06 kNm/m,

oeLopo’

IpooTiBevial OTLG POmEC AVATPOMNNC)

EAeyxocg

LrovommoLelTal

Exkevipdtnta ec=(0.650/2)-(5.06-3.23)/10.81=0

6.9.6. EAeyxog aotoxiag Adyw oAicbnong

.156m,

(pe oeLopd)

ec<=0.650/3=0.217m

(EC7 §9.7.3,

doptio (P.v) vyl - y2 Fx+ Fx- Fy
[kN/m] [kN/m] [kN/m]
EvepyntLkh ©6non yaLdv Pax1.00 0.00- 0.45 1.04 0.00 0.16
Evepynt ik o6non voldv Pax1.00 0.45- 1.15 4.84 0.00 0.91
HoabntLky OOnon yoLdv Ppx1.00 0.50- 1.15 0.00 10.29 0.00
B&pog tolxou W x1.00 0.86 0.00 9.74
SUvoAa= 6.74 10.29 10.81
TpLBH £d&poug RdA=Nd-tane/yM = 10.81xtan(25.00°)/1.00= 5.04 kN/m
RUVEKT LKOTNTA Rd=A-cu/yM = 1000x0.509x0.005/1.00= 2.54 kN/m

(duvauetlc aviiotaong Adyw ouvekTLROTNTAG €d&poUC moapaAe (movIiol)

SUvoAo duvduenv oAloBnong

SUvoAo duvdueswv aviiotoong (10.29/1.00+5.04)
EAeyxoc og oAloBnon Hd=6.74 < Rd=15.33 kN/m,

6.74 kN/m
15.33 kN/m
EAgyxoc

Lkovonoleltal

10. EAeyxog endpreLag SLacTd0e®V KOPpoU Toixou

§6.5.3,

6.10.1. ®6ption 1.35x(pévipa duopevh)+1.00x (pévipa eupevh)+1.50x (kivntd Suopevy)

AuvAueLlc (oto kKévipo PB&pouc dLATOWUACQ)

otov kopud 1TOoU TOlXOU

EC8-5 §5.4.1.1)

(EC7 §6.5.3. 10)

(EC2 EN1992-1-1:2004)

vy h Fx Fy M
[m] [m] [kN/m] [kN/m] [kNm/m]
0.25 0.250 0.38 1.63 0.02
0.50 0.250 1.43 3.39 0.20
0.85 0.250 3.75 6.10 1.02
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6.10.2. EAeyxog KoppoU toixou oe KApPYn (EC2 §9.6, §6.1)
SrUpOS epa-X&AuBag: C25/30-B500C, Emix&Auyn omAilopoy: Cnom=50 mm (83, §4.4.1.1)
Katoakbpupog omhiopdg eAdyxtotoc:0.26 (fctm/fyk)d, 0.0013d, 0.0020Ac, péytotocg:0.04Ac (EC2 §9.6.2)

% Med Ned d Kd x/d ec/es Ks As min As
[m] [kN/m] [kN] [mm] [cm?/m] [cm?/m]
0.25 0.02 -1.63 195 53.54 0.00 0.1/20.0 2.30 0.00 ( 2.50)
0.50 0.20 -3.39 195 29.41 0.01 0.2/20.0 2.31 0.00 ( 2.50)
0.85 1.02 -6.10 195 16.23 0.02 0.3/20.0 2.31 0.03 ( 2.64)

6.10.3. ®6ption 1.00x(pévipa duopevh)+1.00x (pévipa eupevhy)+0.30x (kivntd)+1.00x (oeLopdg)
AuvAuetlg (o0to kévipo Bapoug ditatoung) otov kopud tou TOlXOU (pe oceLoud)

y h Fx Fy M
[m] [m] [kN/m] [kN/m] [kNm/m]

0.25 0.250 0.46 1.63 0.05
0.50 0.250 1.51 3.39 0.24
0.85 0.250 3.72 6.10 1.13

6.10.4. EAeyxo¢ KoppoU toixou ot kApyn (pe oceLopd) (EC2 §9.6, §6.1)

TrUpddepa-X&dAuRag: C25/30-B500C, Emix&Auyn omAlopoU: Cnom=50 mm (§3, §4.4.1.1)

Katoakdpupog omhiopdg eAdytotocg:0.26 (fctm/fyk)d, 0.0013d, 0.0020Ac, péyLotocg:0.04Ac (EC2 §9.6.2)
vy Med Ned d Kd x/d ec/es Ks As min As
[m] [kN/m] [kN] [mm] [cm?/m] [cm?®/m]
0.25 0.05 -1.63 195 48.44 0.01 0.1/20.0 2.30 0.00 ( 2.50)
0.50 0.24 -3.39 195 28.09 0.01 0.2/20.0 2.31 0.00 ( 2.50)
0.85 1.13 -6.10 195 15.61 0.02 0.4/20.0 2.31 0.04 ( 2.64)
6.10.5. OmAiopoi KoppoU toixou
OnAiopoi miow(xdpa) napeidg Toixou GF10/29.5 ( 2.66cm?/m)
OnAiopdg diavophe @& 8/40.0 ( 1.26cm?/m)
OnALopdg epnpdg (erevd.) mapeldg toixou  @10/31.0 ( 2.53cm?/m)

OnAiopdc diavophe @& 8/40.0 ( 1.26cm?/m)

6.10.6. AyRUpwon OomALopoy KOPHOU TOiXOoUu (EC2 §8.4)
Baolkd pAKog aykUpwong (EC2 EE.8.3)
1b, rqd=(@/4) (0sd/fbd) =(10/4)x (7/1.61)=10mm
0sd=435.00x4/266=7MPa fbd=2.25x0.70xfctd=1.61 MPa (EC2 §8.4.2)
AnotlToUpevo uRKog aykUpwong lbd=0.70x10=7mm, Cnom=50mm>3x10=30mm=(3¢) (EC2 §8.4.4, T.8.2)
EA&xLtoto pAxog aykUpwong lb,min=max(0.301brqgd, 10, 100mm)=100mm
Anopoitnto &ykitotpo 100mm oto K&Tw &Kpo Twv P&RdWV OmALouoU

6.10.7. EAeyxog KoppoU oe didtpnon (EC2 EN1992-1-1:2004, $§6.2.2)
TrUpddepa-X&dAuRag: C25/30-B500C, Emix&Auyn omAiLopoU: Cnom=50 mm (§3, §4.4.1.1)

H xoatovopun tou ¢@optiliou dBnonc eival ypoapplxh, dpa n peTafoAn tng dLATUNT LKAC
H petofodn Tng dLATOUAC TOU KOPUOU e€{val VPOUHUHPLKLN.

Apa n duopevéotepn Oéon via éleyxo di&dtunonc eival oto k&tw pépPoc TOU KOPUOU.

dUvaunc eivol mapaBoALkn.
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6.

Ved=2.46 kN/m, Ved (+oeioptkdg)=2.49 kN/m, Ned=-4.59 kN/m

Avioxn tépvouooa xwpic omAiopd di&iunong Vrdc (EC2 §6.2.2)
Vrde=[Crdc -k - (100pl -fck) %¥+k1 -ocp] ‘bw -d (EC2 E£.6.2.a)
Vrdc>= (vmin+kl -ocp) ‘bw-d (EC2 E£.6.2.D)

Crdc=0.18/yc=0.18/1.50=0.120, fck=25MPa ,bw=1000mm, d=195mm

k=1++(200/d) <=2, k=2.00, k1=0.15

pl=Asl/ (bw 'd)=266/(1000x195)=0.0014

ccp=Ned/Ac=1000x4.59/250000=0.02N/mm>

vmin=0.0350 k" - yfck = 0.49N/mm?, (EC2 EE£.6.3N)
Vrd, c(min)=0.001x(0.4940.15x0.02)x1000x195=96.14kN/m

Vrde=0.001x[0.120x2.00x(0.14x25) ®®+0.15%0.02]x1000x195=71.64, Vrdc=96.14kN/m

Ved=2.49 kN/m <= Vrdc=96.14 kN/m, &i&tpunon OK

Vrdmax=ocw ‘bw -z vl -fcd/ (cot®+tand), Ved/max (Vrdmax)=0.01, 6=45.0° cotb=1.00 tanb=1.00
acw=1.00 z=0.9d, fck=25.0<=60Mpa v1=0.6[1-fck/250]=0.6[1-25/250]=0.540, fcd=14.17Mpa
Vrdmax=0.001x1.00x1000x0.9x195x0.540x14.17/2.00=671.4 kN

Ved=3.8 kN < 671.4 kN =Vrdmax, O £Aeyx0C emaAnbevetal

11. EAeyxog emdpkretag diLactdoewv nedidovu KalL omAiopoli (EC2 EN1992-1-1:2004)

6.11.1. EAeyxog¢ tpApatog pmnpoot& x=0.650 m to x=0.250 m

SUVOAO KATAKOPUQWVY dUVAUREWV = 15.19 kN/m ill III III IlQ3

SUVvoAo pomdv wg mpog pécov Bloswg = 0.78 kNm/m v M
gl= 0.034 N/mm?, g2= 0.021 N/mm?, w= 0.400 m
nieon andé (dto R&pog g3= 0.010 N/mm? W

M- 1.59 kNm/m, V= 7.05 kn/m q1Wq2
V oeg ambéotaon h=250mm and nopetd = 3.28 kN/m

Med= 1.59k Nm/m, Ved= 3.28 kN/m

6.11.2. EAeyxog¢ tpfpatog pnpooctd x=0.650 m to x=0.250 m (pe oeilopd)

SUVOAO KATUKOPUQWY dUVAUREWV = 10.81 kN/m
SUVoAO pomdv wg Ipog Hécov PBloswg = 1.59 kNm/m
gl= 0.041 N/mm?, g2= 0.010 N/mm?, w= 0.400 m
nieon and (dito R&pog g3= 0.008 N/mm?

M= 1.73 kNm/m, V= 6.93 kN/m

V oeg ambéotaon h=250mm and mnopetd& = 4.01 kN/m

Med= 1.73k Nm/m, Ved= 4.01 kN/m

6.11.3. EAeyxog medidou évavitL xapyng (EC2 EN1992-1-1:2004, S§6.1)
SrUPOS epa-X&AuBag: C25/30-B500C, Emix&Auyn omAilopov: Cnom=50 mm (§3, §4.4.1.1)
Med= 1.73kNm/m, d=244mm, Kd=18.55 x/d=0.01 ec2/es1=-0.3/20.0 ks=2.31, As= 0.l6cm?/m
EAG&xLtotog onAtopdg As>=0.26bd - -fctm/fyk (As= 3.30cm?/m) (EC2 §9.3.1)

EX&x Lot0oG¢ omAlopdc @12/34.0 ( 3.32cm?/m)

6.11.4. OmAiopoi medidlou toixou

OnAiopdc medidov KATW® @12/34.0 ( 3.32cm?/m)
Asvutepelwv eykdpoLog¢ omAiopdc F12/40.0 ( 2.82cm?/m)

6.11.5. EAeyxog nedidou oe diatunon-di&tpnorn (EC2 EN1992-1-1:2004, $6.2.2)

Srupddepa-X&dAupag: C25/30-B500C, Emix&Auyn omALlopoU: Cnom=50 mm (§3, §4.4.1.1)
Avtoxn diLdtpnong xwplic omAiopd didtunong Vrdc (EC2 §6.4.4)
Vrde=[Crdc 'k - (100pl -fck) %®¥ - (2d/a)] ‘bw-d (EC2 E£.6.50)
Vrdc>=[vmin -2d/a] ‘bw-d, d=dm=244mm, a=244mm
Crdc=0.18/yc=0.18/1.50=0.120, fck=25MPa ,bw=1000mm, d=244mm
k=1+4(200/d)<=2, k=1.91

pl=Asl/ (bw-d)=332/(1000x244)=0.0014

vmin=0.0350 k" -y\fck = 0.46N/mm?, (EC2 E£.6.3N)
Vrd,c(min)=0.001x(0.46x2x244/244)x1000x244=224.48kN/m
Vrdc=0.OOlX[O.120x1.91x(0.14x25)0%x2x244/244]xlOOOX244=169.82, Vrdc=224.48kN/m
Ved=4.01 kN/m <= Vrdc=224.48 kN/m, d.&tunon xoat di&tpnon OK
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Vrdmax=ocw ‘bw -z vl -fcd/ (cot®+tand),
acw=1.00 z=0.9d,
Vrdmax=0.001x1.00x1000x0.9%x244x0.540x14.17/2.00=840.2 kN
Ved=7.1 kN < 840.2 kN =Vrdmax,

Ved/max (Vrdmax)=0.01,

O éAeyxOGC emoAnBevetol

.12. Ipopétpnon UALRAV

SrUpOSepa avd pétpo uNKoug Tolxou 0.407 m3/m

OnmALopudg avd uéTpo UAKOUC TOolxou 12.769 kg/m

SUVOALKA okupbddepa tolyou 3.900x 0.407= 1.589 m?
SUVOALKOC omALlopdc tolyou 3.900x 12.769= 49.800 kg

7. TOIXOX TK1 (ANATOAIKH NAATEIA)

Toixog¢ aviiotiptLi{ng wmAiLopévou OorUpodépatog
(EC2 EN1992-1-1:2004, ECO EN1990:2002, EC7 EN1997-1-1:2004,

C25/30 - B500C
Zeiopdg a=0.160g

fck=25.0<=60Mpa v1=0.6[1-fck/250]=0.6[1-25/250]=0.540,

6=45.0°

EC8 EN1998-5:2004,

cot6=1.00 tan6=1.00
fcd=14.17Mpa

+NA-ELOT:2010)

9k=20.00°
ck=0.020N/mm?
8k=10.00°
y=20.00 kN/m?*

B B 0.250
g &
< S| gk=25.00°
k=0.005N/mm?
000 0400 |
¥=21.00 kN/m?®
g
} 0.650 |
9k=25.00°
ck=0.005N/mm?
quk=0.15N/mm?
7.1. Ztoixeia toixou-Napdapetpotl-Kavoviopoli
ALaotdoeL ¢
OALkO Uyog tolxou h= 1.050 m
MAkog Tolxou L= 3.900 m
IA&t0oCc TOlXOU OTNV KOPUOYH Bl= 0.250 m
IA&t10C KOpuoU tolyxou otnv P&on B2= 0.250 m
OALkO mA&Tog Paong tolxou B= 0.650 m
IA&tog B&ong tolyxou umnpootd 0.400 m
IA&tog B&ong tolxou mniocw 0.000 m
Yyogc kopupoU Tolyxou ho= 0.750 m
Yyoc R&ong tolixou 0.300 m
Yyoc R&ong tolixou umpootd 0.300 m
Yyoc R&ong toixou miocw 0.300 m
Tovia epnpdc noapeldc pe katoaxkdp 0.000° (0:1)
Tovia niow nmopel&c pe rRATAarOPUP 0.000° (0:1)

1.050
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Bapog toixovu
E1d1kd B&pog UALkOU tolxou vyg=25.000 kN/m?

EpBaddév ditatoung tolyxou A= 0.382 m?
IdLo B&pog tolyxou av&d pétpo W= 0.382x25.000= 9.55 kN/m
Kévipo B&poug tolyxou x=0.227 m, y=0.643 m (x0=0.423 m, yo=0.407 m)

YA k& toiyxou
Avwdoun : Irupddepa-X&AuPoacg: C25/30-B500C (EC2 §3)
: Emitxk&Auyn omAtopoU: Cnom=50 mm (EC2 §4.4.1)
OeuéALlo : IxUupbddsua-X&AuBag: C25/30-B500C
: Emixk&Auyn omAtlopoU: Cnom=50 mm

7.2. Enipépoug ouviedectég yia dpdoetg kot edapLkég LdLdétnteg (EC7 IItv. A.1-A.4, EC8-5 §3.1)
OplLakp katdotaon Ioccopomniac (EQU), AoplkoU tUnou (STR), TewtexvikoU tUnou (GEO)
( EQU ) (STR/GEO) (ZeLonde)
( A1+M1 )
Apé&on Mév Lun Auocuevic yGdst: 1.10 1.35 1.00
Mév iun EuvoLlkp vyGstb: 0.90 1.00 1.00
MetoRANTH AUCHEVAC yQdst: 1.50 1.50 1.00
MetoBAntH EuvoLKp vyQstb: 0.00 0.00 0.00
Edapilkéc Tovia dLoaTuntLXHG oAVIOXHC Yo 1.25 1.00 1.00
1dLétnTtec Tuvoxn cC yc: 1.25 1.00 1.00
ALQTUNT LKA aQVIOXH cu ycu: 1.40 1.00 1.00
OALIT LKA avioxn gqu yqu: 1.40 1.00 1.00
Bdépog A'H 1.00 1.00 1.00
VR, v (R2)=1.40, yR,h(R2)=1.10, vR,e(R2)=1.40
7.3. Idiétnteg eddpoug Oepediwong
OALTIT LKA aviox) ed&poug otn PR&on qu=0.15 N/mm?
Tovia tpLPHc ed&poug otn PR&on ©=25.00°, ouviteleoTAc TPLRAC tan(p)=0.466

SuvteleocTng ouvektLlkdétntag otn R&on ¢=0.005 N/mm?

7.4. ZeLopLROlL OUVTEAECTECQ (EC8 EN1998-5:2004, §7.3.2)
Avnvypévn ogloplky enttd&yxuvon e€ddpoug ag=axg, o=0.16 (EC8-5 §7.3.2)
Kataxdp./optl. CglOnLK emLTdXUvon avg/ag=0.90 (EC8 §3.2.2.3)
Suvt. Beperiwong S=1.00 (EC8 §3.2.2.2)
Suvt. omoudaldintac ktiplou yI=0.80 (EC8 §3.2.1, T.4.3)
MelwT LXKOGC OUVTIEAECTNG OUUIEPLOPOPAC r=1.50 (EC8-5 Hivakoacg 7.1)
OpLldéviiog oOeloulkOC OUVIEAEOTNANC kh=0.80x0.16x1.00/1.500=0.085 (EC8-5 EE.7.1)
Kataxkbpupog oelouLlkdOC OCUVIEAEOTNANC kv=0.50x0.085=0.043 (EC8-5 EE.7.2)

ZelopLkég duvapelg (extdg duvapewv Adywn @Onong yaLdv)

OpLlévtia dUvaun celopol Adyw Ldiou R&poug Fwx= 9.55x0.085= 0.81 kN/m
Kataxkdpuen dUvaun oelopol Adyw Ldiou R&poug Fwy= 9.55x0.043= 0.41 kN/m
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7.5. ¥YnmoloyLopdg evepyntLlKAg 0Onong yaltdv katd& (Coulomb)
7.5.1. TpApa toixou amd ¥Y=0.000 m £wg ¥=0.000 m, Hs=0.000 m
Avw Inuefio A x= 0.000 m y= 0.000 m

K&tw Inpelo B x= 0.000 m y= 0.000 m

Idi.étnteg edagpoug

TUnog ed&pouc ApYyLAOGC

ELd1xkd B&pog EnpoU eddpouc y = 0.00
ELd1xkd P&poc xopeopévou edd&poug ys= 0.00
ELd1xkd B&pog vepoU yw=10.00
Tovia gowteplkAg TPLRAC TOU €ddpoug o= 0.00°
SUVTeAeOoTANC ouverTLkROTNTOG £€d&PoOUC c=0.000
Tovia emiedvetlag ed&poug pe oplldvTLa B= 0.00°
Tovia niow mapeldc tolxou pe xatoakbdbpupo 6= 0.00°
Tovia tTplBAg petall TolxoUu KUL €d&POUC 5= 0.00°

QOnon ovppwva pe Oswpia Coulomb

da

kN/m?
kN/m?
kN/m?3

N/mm?

EQU Al+M1 K= cos?(¢-6)
Tovia enitnédou oAlobno =45°+¢/2= 45.00 45.00° AT i i 2
i nene e ® 0520 cos(6+8)| 1+ || SN +0)sin
RUVTEAEOTAC evepynTLKAC ®Bnong Ka = 1.000 1.000 cos(6+0)cos(6-B)
QOnon vyoaldv ra® Uloc g(y)=gA+y -y - -Ka
Mévipeg dpdoeLg
EQU Al+M1
QOnon (nieon) otnv xopuen (y=yA) gA= 0.00 0.00 kN/m?
QOnon (nieon) otnv Bdon (y=yA+ 0.00m) gB= 0.00 0.00 kN/m?
Q6non (dUvoun) voildv Pa= *2(gA+gB)H Pa= 0.00 0.00 kN/m
Tovia &6nong yoLdv o = 0.00 0.00 °
QOnon yoldv xatd x KaTeUBUvVODN Pax= 0.00 0.00 kN/m
QOnon yoaldv kKot& y KATeUOUVODN Pay= 0.00 0.00 kN/m
Pomnry @Onong voldv wg mpog onueio (x=0,y=0) M = 0.00 0.00 kNm/m
snueio egpappoyng @Onong vyoalrdv x= 0.000 m, y= 0.000 m
ZUvoAa SUVAHE®V KAl POMOV
AuvApeLlc Kol poméc o010 KATw onupeio B (x=0.000 m, y=0.000 m)
Mév ipeg SpdaceLg
EQU Al+M1
SUVOALKN optlbdvtia @Bnon yaldv Fsx= 0.00 0.00 kN/m
SUVOA LKL kataxkbdpuen ®6non yaltdv Fsy= 0.00 0.00 kN/m
SUVOALKN pomf &6nong vyoldv Ms = 0.00 0.00 kNm/m

ZeLlopLKEG duvapeLg

OpLldévtiog oceloplkdc ouviedeotne kh=0.80x0.16x1.

Katakdpupog oceloplkdg ouviedeotng kv=0.50x0.085=0.043

Edagoc ndvw and tov udpopdpo opllovia
tan (w)=kh/ (1-kv)=0.085/(1-0.043)=0.089, »w=5.08°
Method Mononobe-Okabe (EC8-5 MHapd&ptnua E.4)
via @fnon voaldv katd 1tn dLdpKela O LOPoOU
SUVTEAEOTNG €VEPYNTLKAC ®Onong, Ke* (STR)= 1.000
HNpboBetn nieon ed&poug AdOYyw O€LOPOU

el

AGvoun €d&eouc Adyw CeLOuLKOU @QopTiou

(Mo6v Lpeg dpdoeLg )

(EC8 EN1998-5:2004, §7.3.2, Hap&pinuo

00/1.500=0.085 (EC8-5 E£.7.1, T.7.
(EC8-5 EE.7.
(EC8-5 MHapdptnua E.

cos?(p-w-8)

E™ - . 2
S —00-
c0sw cos 8 °°S(6+9+‘°’E+ %)

K

¢ STR xatdotoong ¢déptiong &= (Ke*/Ke-1)=(1.000/1.000-1)=0.000

Fx=1.000x 0.00= 0.00 kN/m

o N
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7.5.2. TpApa toixou amd ¥=0.000 m éwg ¥=1.050 m, Hs=1.050 m
Avew Inupeio A x= 0.000 m y= 0.000 m
K&tw Znpelo B x= 0.000 m y= 1.050 m

Idiétnteg edapoug

TUnog ed&pouc : ApylLAoC qn
ELd1xkd B&pog EnpoU eddpouc y =20.00 kN/m?

ELdL1kd P&pog xopeopévou eddpoucg ys=21.00 kN/m?

ELdLtkd B&pog vepoU yw=10.00 kN/m?3

Tovia gonTeplKAC TPLPAC TOoU £d&pOUCQ ©=20.00°

ZUuvTeAeoTtAg ouvekTLkOTNTAG €d&POUC c=0.020 N/mm?

Tovia emiedvelag ed&poug pe oplldvT Lo B= 0.00°

Tovia niow mapeldc tolxou pe xataxkbpupo 6= 0.00°

Tovia tTplBAg petall Tolixou koL e£d&pouc 5=10.00° O

Qénon ovppwva pe Oswpia Coulomb

cos?(¢-8)

EQU Al+M1 K
Tovia emimédou oAloBnong p=45°+¢/2= 53.00 55.00°

A~ - - 2
j s 0526 cos(6+5)| 1+ || Sin(@*d)sin(g-
RUVTEAECTAC €VEPYNTLKAC GOnong Ka = 0.522 0.447 cos(6+0)cos(6-B)

QBnon vyaldv xoab Ulog g(y)=gA+y -y -Ka

Mév ipeg SpaceLg

EQU Al+M1

QBnon (nieon) ornv xopuen (y=yA) gA= 0.00 0.00 kN/m?
QOnon (nieon) otnv B&on (y=yA+ 1.05m) gB= 10.96 9.39 kN/m?
QOnon (dUvoun) vyoldv Pa= ¥ (gA+gB)H Pa= 5.75 4.93 kN/m
Tovia &6nong yoLdv o = 8.00 10.00 °

QOnon yaldv ko1& x KATeUOUVODN Pax= 5.69 4.86 kN/m
QOnon vyaldv ko1& y KATeUOUVODN Pay= 0.80 0.86 kN/m
Ponn &®6nong yvoaldv g mpog onuefo (x=0,y=0) M = -3.98 -3.40 kNm/m

Inueio egpapupoyng @Bnong vatrdv x= 0.000 m, y= 0.700 m

ZUvoAa SUVAHE®V KAL POMQV

AuvAue L g Kol pomég o010 KATw onupeio B (x=0.000 m, y=1.050 m)

Mév ipeg dpdaocetLg

EQU Al+M1
SUVOALKN oplldédviLia @Bnon yaldv Fsx= 5.69 4.86 kN/m
SUVOA LKL kotaxbdpuen &®6non voairdv Fsy= 0.80 0.86 kN/m
ZUVOALKN pomnf &Bnong vyoLdv Ms = 1.99 1.70 kNm/m

LeLlOpLKEG dUVAPELQ (EC8 EN1998-5:2004, §7.3.2, Hop&ptnua E)

OpLldévtiog oeloptlkdg ouvtedeotnge kh=0.80x0.16x1.00/1.500=0.085
Katakdpupog oceloptlkdC ouviedeotng kv=0.50x0.085=0.043

Edagoc névw and tov udpopdpo opllovia

tan (w)=kh/ (1-kv)=0.085/(1-0.043)=0.089, »w=5.08°

(EC8-5 E¢.7.1, T.7.1)
(EC8-5 EE.7.2)
(EC8-5 Hapdptnua E.5)

Method Mononobe-Okabe (EC8-5 Hapdptnua E.4)

vio G6non yoldv Kot 1n SLAPKELX OELOPOU Kg= cos?(¢-w-6)

RUVTEAEOTAC €VEEYNTLKAC &Onong, Ke* (STR)= 0.521 cosw cos 28 cos(5+8+w)| 1+ \[SIN(@+O)sin(e-w-p 2
. . . . . cos(6+w+d)cos(6-B)

pboBetn nieon e€d&pouc AdOyw OglouoU

en{ tnc STR xat&otaong ¢dptiong &=(Ke*/Ke-1)=(0.521/0.447-1)=0.166

AUGvoun £d&eouc Adyw oeLopLkoU optiou (Mbovipeg dpdoelLc ) Fx=1.166x 4.86= 5.67 kN/m
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7.6. YnoloyLopdg naOnt k¢ 0Onong yatdv katd (Rankine)
7.6.1. TpApa toixou amd ¥Y=0.510 m éwg ¥=1.050 m, Hs=0.540 m
Avw Inuefio A x= 0.650 m y= 0.510 m
K&tw Inpelo B x= 0.650 m y= 1.050 m
Idi.étnteg edagpoug
TUnog ed&pouc ApyLAOG pe &upo
ELd1xkd B&pog EnpoU eddpouc y =21.00 kN/m?
ELd1xkd P&poc xopeopévou edd&poug vys=23.00 kN/m?3
ELd1xkd B&pog vepoU yw=10.00 kN/m?3
Tovia gowteplkAg TPLRAC TOU €ddpoug ©=25.00°
SUVTeAeOoTANC ouverTLkROTNTOG £€d&PoOUC c=0.005 N/mm?
Tovia emiedvetlag ed&poug pe oplldvTLa B= 0.00°
QOnon oe KATAKOPUQEO €mLOAVE LA 6= 0.00°
Tovia tTpLlBAC petafd tolyxou xalL ed&pouc &= 0.00°
QOnon ovppwva pe Oswpia Coulomb
EQU Al+M1 K = cos?(p+8)
Tovia enitnédou oAlobno =45°-¢/2= 35.00 32.50° p- ; ; 2
i Jnone e ®/ c0s26 cos(8-5) | 1- || Sin(@*+d)sin(¢+p)
RUVTEAEOTAC TABNT LKAC &®Onong Kp = 2.040 2.464 cos(6-0) cos(6-B)
QOnon vyaldv ra® Uloc g(y)=gA+y -y Kp
Mévipeg dpdoeLg
EQU Al+M1
QOnon (nieon) otnv xopuen (y=yA) gA= 0.00 0.00 kN/m?
QOnon (nieon) otnv Bdon (y=yA+ 0.54m) gB=-23.13 -27.94 kN/m?
QOnon (dUvaun) vyoaldv Pa= s (gA+gB)H Pp= 6.25 7.54 kN/m
Tovia &6nong yoLdv o = 0.00 0.00 °
QOnon yoldv xatd x KaTeUBUvVODN Ppx= -6.25 =-7.54 kN/m
QOnon yoaldv kKot& y KATeUOUVODN Ppy= 0.00 0.00 kN/m
Ponrf) @Onong voldv g mpog onueio (x=0,y=0) M = 5.44 6.56 kNm/m
Snuelo epapupoync &®6nong yvalrdv x= 0.650 m, y= 0.870 m
ZUvoAa SUVAHE®V KAl POMOV
AuvApeLlc Kol poméc o010 KATw onupeio B (x=0.650 m, y=1.050 m)
Mév ipeg SpdaceLg
EQU Al+M1
SUVOALKNA optlbdvtia @Bnon yaldv Fsx= -6.25 =-7.54 kN/m
SUVOA LKL kataxkbdpuen ®6non yaltdv Fsy= 0.00 0.00 kN/m
SUVOALKN pomf &6nong vyoldv Ms = -1.12 -1.36 kNm/m
ZeLlopLKEG duvapeLg (EC8 EN1998-5:2004, §7.3.2, Hoap&ptnua E)
tan (w)=kh/(1-kv)=0.085/(1-0.043)=0.089, ©=5.08°
TuvteAeoTg nmabnt LkAG ®@Bnong Kp* (STR)= 2.319
£=(Kp*/Kp)=(2.319/2.464)=0.941
EQU Al+M1
SUVOALKN optldvtia @Bnon yaldv Fsx= =-5.88 =-7.10
7.7. EAeyxol evctdbetiag toixou (EQU)
7.7.1. Auvapeig (evépyelag KoL AVIioTaong) OOKOUPeEvVeg otov toixo (EQU)
doptio vyl - y2 Fx Fy X %
[kN/m] [kN/m] [(m] (m] P,
Evepyntixy 06non voldv Pa 0.00- 0.00 0.00 0.00 0.000 0.000 h
Evepyntixy o6non voldv Pa 0.00- 1.05 5.69 0.80 0.000 0.700
HoabntLky OOnon yoLdv Pp 0.51- 1.05 -6.25 0.00 0.650 0.870
B&pog TtOol)oU W 0.00 9.55 0.227 0.643 X
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7.

2004, §6.5.2)

7.2. EAeyxog ¢@pépovoag Lkavétntag edadpoug (EQU) (EC7 EN1997-1-1:
EAeyxog¢ mnepinmtwong pe 0.90x(idito Papog+pdévipa)+0.00x(RLvnTd KOPUPRQG)
doptio (P.v) vl - y2 Fx Fy X0 yo M
[kN/m] [kN/m] [m] [m] [kNm/m]

Evepyntixy 06non voldv Pax1.10 0.00- 0.00 0.00 0.00 0.650 1.050 0.00

EvepyntLkh ©6non yaLdv Pax1.10 0.00- 1.05 6.26 0.88 0.650 0.350 1.62

B&pog tolyxou W x0.90 0.00 8.59 0.423 0.407 -3.64
LUvoAa= 9.47 -2.02

SUVOAO KATAKOPUQE®V JdUVAUEWV = 9.47 kN/m

SUVoAo pomdv wg TPOC UIPooT& onuelo = -2.02 kNm/m i aq

SUVOAO pomdv w¢ mpog uécov BAcewg = 1.06 kNm/m

Exkevipdinta ec=1.06/9.47=0.112m, ec>0.650/6=0.108m q

T&oelg e€ddpoug g=0.030 N/mm? Bg=0.639 m

Evepyd BepéAio L'=0.650-2x0.112= 0.426 m

dépouoa
dépouoa

EAgyxoc

LkavonmolelTal

(EC7 Hoapdpinua D)

tkavoétnta €d&poug RA=L' quk/yM=0.426x (1000x0.15)/1.40= 45.64 kN/m
tkovoétnta eddpoug Vd=9.47 < Rd=45.64 kN/m,

EAeyxog mepintwoong pe 1.10x((di10 Papog+pdvipa)+1.50x(xivntd KOpUPHG)

(EC7 EE.2.2,

EE.6.1)

doptio (P.v) yl - y2 Fx Fy X0 yo M
[kN/m] [kN/m] [m] [m] [kNm/m]
Evepynt itk ©6non voldv Pax1.10 0.00- 0.00 0.00 0.00 0.650 1.050 0.00
EvepyntLlky &6non yaLdv Pax1.10 0.00- 1.05 6.26 0.88 0.650 0.350 1.62
B&pog tolyxou W x1.10 0.00 10.51 0.423 0.407 -4.44
SUvoAa= 11.39 -2.82
ZUVOAO KATAKOPUPLV SUVAUEWDV = 11.39 kN/m
SUVOAO pomdv w¢ HPOC UIPOocT& onuelo = -2.82 kNm/m
SUVvoAo pomdv wg mpog péocov Baoewc = 0.88 kNm/m

Exkevipdinia

ec=0.88/11.39=0.077m,

T&oe g ed&poug gl=0.030 N/mm?
Evepyd BeuéAio L'=0.650-2x0.077= 0.495 m

dépouoa
dépouoa

ec<=0.650/6=0.108
g2=0.005 N/mm?

m

EAe

YXOo¢

(EC7 Hap&ptnua D)

trkavotnta €ddpoug RdA=L' -quk/yM=0.495x(1000x0.15)/1.40= 53.04 kN/m
tkovoétnta ed&poug Vd=11.39 < Rd=53.04 kN/m,

Lkovonoleltoal

7.7.3. EAeyxog actoxiag Adyw avatponfg (EQU)

(EC7 EN1997-1-1:2004,

(EC7 E£.2.2,

ES.6.1)

§9.7.4)

AVOTPON) ®WC mpog¢ To pmpooTtd k&tw onuelio (xo=0,yo=0) (x=0.650,y=1.050 m)
FL | M
doptio (P.v) yl - y2 Fx Fy X0 yo Mo+ Mo- E
[kKN/m] [kN/m] [m] [m] [kNm/m] [kNm/m] o Y

Evepynt itk &©6non voldv Pax1.10 0.00- 0.00 0.00 0.00 0.650 1.050 0.00 0.00
EvepyntLkh ©6non yaLdv Pax1.10 0.00- 1.05 6.26 0.88 0.650 0.350 2.19 0.57 Xg
B&poc tolixou W x0.90 0.00 8.59 0.423 0.407 0.00 3.64

SUvola= 9.47 2.19 4.21
YUVOAO POHOV aVATPONMAC = 2.19 kNm/m
ZUvoAo pomdv euoctdbeLloc = 4.21 kNm/m
EAeyxog og ovatponf Med=2.19 < Mrd=4.21 kNm/m, Eleyxog LrovomotielTol
Exkevipdtnta ec=(0.650/2)-(4.21-2.19)/9.47=0.112m, ec<=0.650/3=0.217m
7.7.4. EAeyxog¢ actoxiag Adyw oAricOnong (EQU) (EC7 EN1997—1—1:2%P4, §9.7.3, §6.5.3)

doptio (P.v) yl - y2 Fx+ Fx- Fy
[kN/m] [kN/m] [kN/m]
Evepynt itk &6non voldv Pax1.10 0.00- 0.00 0.00 0.00 0.00
Evepyntixy &6non voldv Pax1.10 0.00- 1.05 6.26 0.00 0.88
HDodnt Lk O6non yoaldv Ppx0.90 0.51- 1.05 0.00 5.62 0.00
Bé&poc tolixou W x0.90 0.00 0.00 8.59
SUvoAa= 6.26 5.62 9.47 Fs =c.B+W.tan(p)
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TpoLRH e€d&poug Rd=Nd-tane/yM = 9.47xtan(25.00°)/1.25= 3.53 kN/m

SuvexrtTLlkOéTnTe Rd=A-cu/yM = 1000x0.639%x0.005/1.25= 2.56 kN/m

(duvépuelc aviliotaong Adyw oUveKRTLKRKOTNTIAG €3&pOUC mapaAe{movIial) (EC7 §6.5.3. 10)
SUvoAo duvduewnv oAloBnong = 6.26 kN/m

SUvoAo duvduewnv aviiotoong (5.62/1.00+3.53) = 9.15 kN/m

EAeyxoc og oAloBnon HA=6.26 < Rd=9.15 kN/m, E:eyxog LrovomolLelTol

7.8. EAeyxol guot&beiLag toixou (STR/GEO Al+M1)

7.8.1. Avuvépeig (evépyerag kxat aviiotaong) oackobpeveg otov toixo (STR/GEO Al+M1)

doptio yl - y2 Fx Fy X % x
[kN/m] [kN/m] [m] (m]
Evepynt itk &©6non voldv Pa 0.00- 0.00 0.00 0.00 0.000 0.000 h
Evepynt itk ©6non voldv Pa 0.00- 1.05 4.86 0.86 0.000 0.700 =
Doabnt Lk OOnon yoLdv Pp 0.51- 1.05 -7.54 0.00 0.650 0.870 —_—
Bé&poc tolixou W 0.00 9.55 0.227 0.643 o | X
7.8.2. EAeyxog ¢épovoag Lravétntag eddpoug (STR/GEO Al+M1) (EC7 EN1997-1-1:2004, §6.5.2)

EAeyxo¢ mnepinmtwong pe 1.00x(idito Papog+pdévipa)+0.00x(RKiLvnTd KOPUGRQG)

doptio (P.v) vl - y2 Fx Fy X0 yo M

[kKN/m] [kN/m] [m] [m] [kNm/m]
Evepynt LKy &OOnon yoaLdv Pax1.35 0.00- 0.00 0.00 0.00 0.650 1.050 0.00 X0
EvepyntLkh ©6non yaLdv Pax1.35 0.00- 1.05 6.56 1.16 0.650 0.350 1.54
B&poc tolixou W x1.00 0.00 9.55 0.423 0.407 -4.04
SUvoAa= 10.71 -2.50
SUVOAO KATUKOPUQWY dUVAUNEWV = 10.71 kN/m
SUVoAo pomdv wg TPOC UIPooT& onuelo = -2.50 kNm/m

SUVvoAo pomdv wg mpog Héocov Baoewc = 0.98 kNm/m a4 q-
Exkevipdtnta ec=0.98/10.71=0.092m, ec<=0.650/6=0.108m

T&oe g edd&poug gl=0.030 N/mm? g2=0.003 N/mm?

Evepyd BenéAio L'=0.650-2x0.092= 0.467 m (EC7 Hoapdptnua D)
dépovoa LrkavéTnta £d&eoug RdA=L' -quk/yM=0.467x(1000x0.15)/1.40= 50.04 kN/m
dépovoa Lrkavdétnta £ddpoug Vd=10.71 < Rd=50.04 kN/m, EAegyxoc¢ Lkoavomoleltal (EC7 E£.2.2, EE.06.1)

EAeyxog mepintwoong pe 1.35x((di10 Papog+pdvipa)+1.50x(xivntd KOpUPHG)

doptio (P.v) yl - y2 Fx Fy X0 yo M
[kN/m] [kN/m] [m] [m] [kNm/m]
Evepynt itk &©6non voldv Pax1.35 0.00- 0.00 0.00 0.00 0.650 1.050 0.00
EvepyntLkh ©6non yaLdv Pax1.35 0.00- 1.05 6.56 1.16 0.650 0.350 1.54
B&poc tolixou W x1.35 0.00 12.89 0.423 0.407 -5.45
SUvola= 14.05 -3.91
ZUVOAO KATAKOPUPLV SUVAUEWDV = 14.05 kN/m
SUVOAO pomdv w¢ HPOC UIPOCT& onuelo = -3.91 kNm/m

SUVoAO pomdv wg Ipog péocov Baoewc = 0.66 kNm/m a4 q-
Exxkevipdtnta ec=0.66/14.05=0.047m, ec<=0.650/6=0.108m

T&oe g e€d&pouc gl=0.031 N/mm? g2=0.012 N/mm?

Evepyd BenéAio L'=0.650-2x0.047= 0.556 m (EC7 Hap&ptinua D)

®épovoa Lravotnta €ddpoug RA=L' -quk/yM=0.556x(1000x0.15)/1.40= 59.57 kN/m

dépovoa LrkavdéTnTta £d&poug Vd=14.05 < Rd=59.57 kN/m, EAgyxo¢ Lrkoavomolsital (EC7 E£.2.2, EE.6.1)
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7.8.3. EAeyxog¢ actoxiag Adyw av

atponfic (STR/GEOQ Al+M1) (EC7 EN1997-1-1:2004, §9.7.4)

AvoTponl) ¢ mpog¢ To unpoortd k&tw onuelio (xo0=0,yo=0) (x=0.650,y=1.050 m)
E M
doptio (P.v) vl - y2 Fx Fy X0 yo Mo+ Mo- i F
[kN/m] [kN/m] [m] [m] [kNm/m] [kNm/m] Yo ¥

Evepynt Lk 6Onon yoLdv Pax1.35 0.00- 0.00 0.00 0.00 0.650 1.050 0.00 0.00
EvepyntLkh ©6non yaLdv Pax1.35 0.00- 1.05 6.56 1.16 0.650 0.350 2.30 0.76 X0
B&pog tolyxou W x1.00 0.00 9.55 0.423 0.407 0.00 4.04

SUvoAa= 10.71 2.30 4.80
ZUVOAO pomdv avATPOmNG = 2.30 kNm/m
SUvoAo pomdv evctdbBeLog = 4.80 kNm/m
EAeyxog oeg avoatponh Med=2.30 < Mrd=4.80 kNm/m, EAeyxog¢ txkavomolLelTol
Exkevipdtnta ec=(0.650/2)-(4.80-2.30)/10.71=0.092m, ec<=0.650/3=0.217m
7.8.4. EAeyxog oaoctoxiag Adyw oAicbnong (STR/GEO Al+M1) (EC7 EN1997—1—1:2%P4, §9.7.3, §6.5.3)

doptio (P.v) vyl - y2 Fx+ Fx- Fy
[kN/m] [kN/m] [kN/m]
Evepyntixy &6non voldv Pax1.35 0.00- 0.00 0.00 0.00 0.00
EvepyntLkh ©6non yaLdv Pax1.35 0.00- 1.05 6.56 0.00 1.16
HoabntLky OOnon yoLdv Ppx1.00 0.51- 1.05 0.00 7.54 0.00
B&poc tolxou W x1.00 0.00 0.00 9.55
SUvoAa= 6.56 7.54 10.71 Fs =c.B+W.tan(o)

TpLBA £d&poug RdA=Nd-tane/yM = 10.71xtan(25.00°)/1.10= 4.54 kN/m
RYUVEKT LKOTNTA Rd=A-cu/yM = 1000x0.650x0.005/1.10= 2.95 kN/m
(duvauetlc aviiotaong Adyw ouvekTLROTNTAG €d&poUC moapaAe (movIiol) (EC7 §6.5.3. 10)
%Uvodlo duvduswv oAlobnong = 6.56 kN/m
SUvoAo duvduewv aviiotoong (7.54/1.40+4.54) = 9.93 kN/m
EAeyxoc o oAloBnon HA=6.56 < Rd=9.93 kN/m, E:eyxog Lxkovomoleltol

7.9. AviiLoelopLlkOg EAeYyXOQ

(EC8 EN1998-5:2004)

EAeyxolL euctdbeLag toixou (pe oeilopd)
7.9.1. Auvapeig (evépyelag Kol ovTIioTaong) QOKOUPEVEG OTOV TOiYXO
doptio vyl - y2 Fx Fy X vy
[kN/m] [kN/m] [m] [m] h
EvepyntLkh ©6non yaLdv Pa 0.00- 0.00 0.00 0.00 0.000 0.000
EvepyntLkh ©6non yaLdv Pa 0.00- 1.05 4.86 0.86 0.000 0.525
HoabntLky OOnon yoLdv Pp 0.51- 1.05 -7.10 0.00 0.650 0.870 X
B&poc tolixou W 0.00 9.55 0.227 0.643
7.9.2. NpdboBeteg duvapelg ASyw OELOpOU
doptio vl - y2 Fx Fy X vy
[kN/m] [kN/m] [m] [m]
EvepyntLkh ©6non yaLdv Pa 0.00- 0.00 0.00 0.000 0.000
EvepyntLkh ©6non yaLdv Pa 0.00- 1.05 0.81 0.000 0.525
B&poc tolixou W 0.81 +0.41 0.227 0.643
7.9.3. EAleyxog ¢@pépoucag Lravétntag eddpoug (pe oeLopd) (EC7 §6.5.2)
doptio (P.v) vl - vy2 Fx Fy X0 yo M
[kN/m] [kN/m] [m] [m] [kNm/m]
EvepyntLkh ©6non yaLdv Pax1.00 0.00- 0.00 0.00 0.00 0.650 1.050 0.00
EvepyntLkh ©6non yaLdv Pax1.00 0.00- 1.05 5.67 0.86 0.650 0.525 2.42
B&poc tolxou W x1.00 0.81 9.14 0.423 0.407 -3.54
LUvoAa= 10.00 -1.12
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SUVOAO KATUKOPUQWY dUVAUREWV = 10.00 kN/m
SUVoAo pomdv wg TPOC UIPooT& onuelo = -1.12 kNm/m
SUVvoAo pomdv wg mpog Héocov Baocewc = 2.13 kNm/m
Exkevipdtnta ec=2.13/10.00=0.213m, ec>0.650/6=0.108m q

T&oelg e€dd&poug g=0.060 N/mm? Bg=0.336 m
Evepyd OepéAito L'=0.650-2x0.213= 0.224 m
dépovoa LrkavéTnta £d&eoug RdA=L' -quk/yM=0.224x(1000x0.15)/1.00= 33.60 kN/m
dépovoa Lrkavdétnta £ddpouc Vd=10.00 < Rd=33.60 kN/m, EAegyxoc¢ Lkoavomoleltal

By |

/U/U/‘/

(EC7 Hoapdptnua D)

(EC7 E£.2.2, E£.6.1)

7.9.4. EAleyxog ¢@épovcag Lkavétntag eddpoug (pe oeilopd) (EC7 §6.5.2)
doptio (P.v) yl - y2 Fx Fy X0 yo M
[kN/m] [kN/m] [m] [m] [kNm/m]

Evepynt itk ©6non voldv Pax1.00 0.00- 0.00 0.00 0.00 0.650 1.050 0.00
EvepyntLkh ©6non yaLdv Pax1.00 0.00- 1.05 5.67 0.86 0.650 0.525 2.42
B&pog tolyxou W x1.00 0.81 9.96 0.423 0.407 -3.88

SUvola= 10.82 -1.46
ZUVOAO KATAKOPUPLV BdUVAUEWDV = 10.82 kN/m
SUVOAO pomdv w¢ HPOC UIPOCT& onuelo = -1.46 kNm/m Bq i
SUVvoAo pomdv wg mpog Héocov Baoewc = 2.06 kNm/m
Exkevipdtnta ec=2.06/10.82=0.190m, ec>0.650/6=0.108m q LJJ/LJ/LJ/L}//
T&oeLg edd&poug g=0.054 N/mm? Bg=0.404 m

Evepyd BeuéAio L'=0.650-2x0.190= 0.269 m
®épovoa Lravotnta €ddpoug RA=L' -quk/yM=0.269x(1000x0.15)/1.00= 40.35 kN/m
dépovoa LrkavdétTnta £ddpouc Vd=10.82 < Rd=40.35 kN/m, EAegyxoc¢ Lkoavomolelital

(EC7 Hap&ptinua D)

(EC7 E£.2.2, E£.6.1)

7.9.5. EAleyxog actoxiag Adyw avatponfg (pe oeiopd) (EC7 §9.7.4)
AVOXTPON ®WC ImPOC TO uIpooTtd k&tw onueio (xo0=0,yo=0) (x=0.650,y=1.050 m)
doptio (P.v) vyl - y2 Fx Fy X0 yo Mo+ Mo-
[kN/m] [kN/m] [m] [m] [kNm/m] [kNm/m]
Evepynt itk ©6non voldv Pax1.00 0.00- 0.00 0.00 0.00 0.650 1.050 0.00 0.00
Evepynt itk ©6non voldv Pax1.00 0.00- 1.05 5.67 0.86 0.650 0.525 2.98 0.56
B&poc tolixou W x1.00 0.81 9.55 0.423 0.407 0.33 4.04
B&poc tolixou W x1.00 0.00 -0.41 0.423 0.407 0.17 0.00%*
SUvola= 10.00 3.48 4.60

(*olL poméc apvnI LKAV KATAKOPUOWVY @opT oV Adyw OglOpoU mpooT(fevial OTLC POHEC AVATPEOING)

ZUVOAO pomdv aVATPONNG = 3.48 kNm/m

ZUvoAo pomdv evctdbBelog = 4.60 kNm/m

EAeyxog oeg avoatponh Med=3.48 < Mrd=4.60 kNm/m, EAeyxoc¢ txkavomolLelTol
Exxkevipdtnta ec=(0.650/2)-(4.60-3.48)/10.00=0.213m, ec<=0.650/3=0.217m

EC8-5 §5.4.1.1)

(EC7 §6.5.3. 10)

7.9.6. EAdeyxog actoxioag Adyw odiocOnong (pe oeilopd) (EC7 §9.7.3, §6.5.3,
doptio (P.v) vyl - y2 Fx+ Fx- Fy
[kN/m] [kN/m] [kN/m]
EvepyntLkh ©6non yaLdv Pax1.00 0.00- 0.00 0.00 0.00 0.00
EvepyntLkh ©6non yaLdv Pax1.00 0.00- 1.05 5.67 0.00 0.86
HabntLky OOnon yoLdv Ppx1.00 0.51- 1.05 0.00 7.10 0.00
B&poc tolxou W x1.00 0.81 0.00 9.14
SUvoAa= 6.48 7.10 10.00
TpoLBH e£d&pouc RdA=Nd-tane/yM = 10.00xtan(25.00°)/1.00= 4.66 kN/m
RUVEKT LKOTNTA Rd=A-cu/yM = 1000x0.336x0.005/1.00= 1.68 kN/m
(duvdueilc aviiotaong Adyw ouvexrTLrOTNTAG €d&PoUC moapalde (movIiol)
%Uvodlo duvduswv oAlobnong = 6.48 kN/m
SUvoAo duvduewv aviiotoong (7.10/1.00+4.66) = 11.76 kN/m

EAeyxog og oAicOnon Hd=6.48 < Rd=11.76 kN/m, EAeyxo¢ Lxavomoleltoal
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7.10. EAeyxog endpkreLag SLacTd0E®WV KOPHOU TOi)XOU (EC2 EN1992-1-1:2004)

7.10.1. $éption 1.35x(pévipa duopevh)+1l.00x (pdvipa evpevh)+1l.50x (xivntd duopevi)

AuvAuetlc (0to kévipo Bapoug dLatoung) otov kopud tou TOlXOU

vy h Fx Fy M

[m] [m] [kN/m] [kN/m] [kNm/m]

0.25 0.250 0.38 1.63 0.02

0.75 0.250 3.33 5.28 0.76
7.10.2. EAeyXoGQ KOPHOU tOoiXOoU of KApYn (EC2 §9.6, §6.1)
SrUpddepa-X&dAuRag: C25/30-B500C, Emix&Auyn omAlopoU: Cnom=50 mm (§3, §4.4.1.1)
Katoakbdpupog omAiopdg eAdytotoc:0.26 (fctm/fyk)d, 0.0013d, 0.0020Ac, péyLotocg:0.04Ac (EC2 §9.6.2)

y Med Ned d Kd x/d ec/es Ks As min As

[m] [kN/m] [kN] [mm] [cm?/m] [cm?®/m]

0.25 0.02 -1.63 195 53.54 0.00 0.1/20.0 2.30 0.00 ( 2.50)

0.75 0.76 -5.28 195 18.32 0.01 0.3/20.0 2.31 0.01 ( 2.64)

7.10.3. ®6ption 1.00x(pévipa Suopevh)+1l.00x (pdévipa evupevh)+0.30x(xivnta)+1.00x (oeLopdg)

AuvAuetlc (o0to kévipo Bapoug dLatoung) otov kopud tou TOlXOU (pe oceLoud)
vy h Fx Fy M
[m] [m] [kN/m] [kN/m] [kNm/m]
0.25 0.250 0.46 1.63 0.05
0.75 0.250 3.28 5.28 1.18
7.10.4. EAeyxoG KOpuoOU toixou oe Kapyn (pe oeilopd) (EC2 §9.6, §6.1)
TrUpddepa-X&dAuRag: C25/30-B500C, Emix&Auyn omAilopoU: Cnom=50 mm (§3, §4.4.1.1)
Kataxdpupog onmAiopdg eAdyxLotog:0.26 (fctm/fyk)d, 0.0013d, 0.0020Ac, péyLotog:0.04Ac (EC2 §9.6.2)
vy Med Ned d Kd x/d ec/es Ks As min As
[m] [kN/m] [kN] [mm] [cm?/m] [cm?/m]
0.25 0.05 -1.63 195 48.44 0.01 0.1/20.0 2.30 0.00 ( 2.50)
0.75 1.18 -5.28 195 15.68 0.02 0.4/20.0 2.31 0.06 ( 2.64)

7.10.5. OnmAiopoi KoppoU toixou

OnAiopoi miow(xdpa) napeidg¢ Toixou GF10/29.5 ( 2.66cm?/m)
OnAiopdg diavophe @& 8/40.0 ( 1.26cm?/m)

OnALopdg epnpdg (erevd.) mapeLdg toixou  &10/31.0 ( 2.53cm?/m)
OnAiopdg diavophe @& 8/40.0 ( 1.26cm?/m)

7.10.6. AyRUpwon OmALOpoU KOPHOU Toixou (EC2 §8.4)
Baolkd pAKog ayrUpwong (EC2 E£.8.3)
1b, rqd=(g/4) (0sd/fbd) = (10/4) x (10/1.61) =15mm
0sd=435.00x6/266=10MPa fbd=2.25x0.70xfctd=1.61 MPa (EC2 §8.4.2)
AnotToUpevo pnkog¢ aykUpwong lbd=0.70x15=11mm, Cnom=>50mm>3x10=30mm=(3¢) (EC2 §8.4.4, T.8.2)

EA&xLtoto pAxog aykUpwong lb,min=max(0.301lbrqgd, 19, 100mm)=100mm
Ancpoaitnto &yxriotpo 100mm oto k&Tw &Kpo TV PARdWV OmALOUOU
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7.

7.10.7. EAeyxog¢ KoppoU oe dLatpnon (EC2 EN1992-1-1:2004, §6.2.2)

SrUpOS epa-X&AuBag: C25/30-B500C, Emix&Auyn omAilopoy: Cnom=50 mm
H xatavopn Tou ¢optlou &Onong eivol ypouptikh, &po 1 petofoAn tng¢ dLATUNT LKAG
dUvaunc eivoal napaBoArikfy. H petafoAl tng dLATOUAC TOU KOPUOU €{val YVPOUPLKA.

Apa n duoupevécotepn Oéon via éleyxo didtunonc eival oto k&Tw péPOC TOU KOPUOU.

Ved=2.18 kN/m, Ved (+oeioptxkdg)=2.18 kN/m, Ned=-3.86 kN/m
Avtoxn tépvouoa xwpic omAiopd didtunong Vrdc

Vrde=[Crdc -k - (100pl -fck) %¥+k1 -ocp] ‘bw-d

Vrdc>= (vmin+kl -ocp) ‘bw-d

Crdc=0.18/yc=0.18/1.50=0.120, fck=25MPa ,bw=1000mm, d=195mm
k=1+4(200/d)<=2, k=2.00, k1=0.15

pl=Asl/ (bw-d)=266/(1000x195)=0.0014
ocp=Ned/Ac=1000x3.86/250000=0.02N/mm?

vmin:0.0350-k1m~Vfck = 0.49N/mm?,
Vrd,c(min)=0.001x(0.49+0.15x0.02)x1000x195=96.14kN/m
Vrde=0.001x[0.120x2.00x(0.14x25)%%+0.15%0.021x1000x195=71.64, Vrdc=96.14kN/m
Ved=2.18 kN/m <= Vrdc=96.14 kN/m, di&tunon OK

(§3, §4.4.1.1)

(EC2 §6.2.2)
(EC2 E£.6.2.a)
(EC2 EE.6.2.Db)

(EC2 EE£.6.3N)

Vrdmax=ocw ‘bw -z vl -fcd/ (cot®+tanb), Ved/max (Vrdmax)=0.00, 6=45.0° cotf=1.00 tanb=1.00

acw=1.00 z=0.9d, fck=25.0<=60Mpa v1=0.6[1-fck/250]=0.6[1-25/250]1=0.540, fcd=14.17Mpa

Vrdmax=0.001x1.00x1000x0.9x195x0.540x14.17/2.00=671.4 kN
Ved=3.3 kN < 671.4 kN =Vrdmax, o €éAgyXxoCg enaAnbeleTal

11. EAeyxog emdpkeloag Sitactdoewv medidov kKal omAiopoi

7.11.1. EAeyxo¢ tpApatog¢ pmpootd x=0.650 m to x=0.250 m

(EC2 EN1992-1-1:2004)

ZUVOAO KATAKOPUPLV BdUVAUEWDV = 14.05 kN/m ill III III Ilqs

SUVOAO pomdv wg Hpog pécov PBloswg = 0.66 kNm/m
gl= 0.031 N/mm?, g2= 0.019 N/mm?, w= 0.400 m

b

nieon and (dito R&pog g3= 0.010 N/mm?

W

M- 1.37 Km/m, V= 6.09 kN/m q1Wq2
V oe ambéotaon h=250mm and nopetd = 2.90 kN/m

Med= 1.37k Nm/m, Ved= 2.90 kN/m

7.11.2. EAeyxog tpApatog¢ pmpootd x=0.650 m to x=0.250 m (pe oceiLopd)

SUVOAO KATAKOPUQWVY dUVAUREWV = 10.00 kN/m
SUVOAO pomdv wg Hpog pécov PBloswg = 2.06 kNm/m
gl= 0.056 N/mm?, g2= 0.000 N/mm?, w= 0.400 m
nieon and (dto B&poc g3= 0.008 N/mm?

M= 2.11 kNm/m, V= 6.80 kN/m

V oe amndéotaon h=250mm and nopetd = 4.42 kN/m

Med= 2.11k Nm/m, Ved= 4.42 kN/m

7.11.3. EAeyxog nedidou évavtL KApYng (EC2 EN1992-1-1:2004, §6.1)

TrUpddepa-X&dAuRag: C25/30-B500C, Emix&Auyn omAlopoU: Cnom=50 mm

(§3, §4.4.1.1)

Med= 2.11kNm/m, d=244mm, Kd=16.80 x/d=0.02 e€c2/es1=-0.3/20.0 ks=2.31, As= 0.20cm?/m

EA&YX LOTOC omAlopdg As>=0.26bd -fctm/fyk (As= 3.30cm?/m)
EX&xLOotOoG omALlopdc @12/34.0 ( 3.32cm?/m)

7.11.4. OnAiocpoi medidou toixou

(EC2 §9.3.1)

OnmALopdg medidovu KAT® @12/34.0 ( 3.32cm?/m)

Asvutepelwv eyKApoLog¢ omAitopd¢ F12/40.0 ( 2.82cm?/m)
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7.11.5. EAeyxog nedidou oce diatpnon-3dLatpnon (EC2 EN1992-1-1:2004, §6.2.2)

SrUpOS epa-X&AuBag: C25/30-B500C, Emix&Auyn omAilopoy: Cnom=50 mm ($3,
Avtoxn diL&tpnong xwplic omhioud did&tunong Vrdc (EC2 §6.4.4)
vrde=[Crdc -k - (100pl -fck) ¥ . (2d/a)] ‘bw-d (EC2 EE.6.50)
Vrdc>=[vmin -2d/a] ‘bw-d, d=dm=244mm, a=244mm
Crdc=0.18/yc=0.18/1.50=0.120, fck=25MPa ,bw=1000mm, d=244mm
k=1++(200/d)<=2, k=1.91

pl=Asl/ (bw-d)=332/(1000x244)=0.0014

vmin=0.0350 k"0 \fck = 0.46N/mm?, (EC2 EE£.6.3N)
Vrd,c(min)=0.001x(0.46x2x244/244)x1000x244=224.48kN/m
Vrde=0.001x[0.120x1.91x(0.14x25) %¥x2x244/2441x1000x244=169.82, Vrdc=224.48kN/m
Ved=4.42 kN/m <= Vrdc=224.48 kN/m, di&tunon kot ditdtpnon OK

Vrdmax=ocw ‘bw -z vl -fcd/ (cot®+tanb), Ved/max (Vrdmax)=0.01, 6=45.0° cotf=1.00 tanb=1.00
acw=1.00 z=0.9d, fck=25.0<=60Mpa v1=0.6[1-fck/250]=0.6[1-25/250]1=0.540, fcd=14.17Mpa
Vrdmax=0.001x1.00x1000x0.9%x244x0.540x14.17/2.00=840.2 kN

Ved=6.8 kN < 840.2 kN =Vrdmax, o0 £AeyX0oC emaAnbevetal

7.12. INpopétpnon UVALKOV

SrUpOdepa ovd pétpo PNKOUC Tolxou 0.382 m3/m

OnAitopdg avé pétpo UAKOUG tolyou 12.359 kg/m

SUVOALK& oOkupddepa tolyou 3.900x 0.382= 1.492 m?3

SUVOALKOG omALlopdc tolyou 3.900x 12.359= 48.200 kg
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IIepiLexopueva

1. TOIXOZX T13, Toixog avriamipiéng wmAiouéVOU OKUPOOEUATOS

1.1. Ztoixeia Toixou-lNapdueTpor-Kavoviauoi

1.2. Emuépous ouvreAeaTéS yia SpAaeiS Kal eOaQIKES 1010TNTES

1.3. 16161n1eC £6G9OoUS BeueAiwaons

1.4. S€10uIKOi CUVTEAEOTES

1.5. YmoAoyiouog evepyntikng wbnong yaiwv kard (Coulomb)
1.5.1. Tunua roixou amé Y=0.000 m éwg¢ Y=0.400 m, Hs=0.400 m
1.5.2. Tunua roixou amé Y=0.400 m éwg¢ Y=1.350 m, Hs=0.950 m

1.6. YrmoAoyioudg mabnrikng wbnong yaiwv kard (Rankine)
1.6.1. Tunua roixou a6 Y=0.550 m éw¢ Y=1.350 m, Hs=0.800 m

1.7. EAeyxor euatabeiag roixou (EQU)
1.7.1. Auvdueig (evépyeiag Kai avrioTaons) aokoUueves atov 1oixo (EQU)
1.7.2. EAeyxog¢ @épouaag ikavotntag eddpous (EQU)
1.7.3. EAeyxoc aoroxias Adyw avarporris (EQU)
1.7.4. EAeyxoc aoroxiag Adyw oAiocbnong (EQU)

1.8. EAsyxoi euatdBeiag roixou (STR/GEO A1+M1)
1.8.1. Auvdueig (evépyelag Kar avrioTaong) ackouueves atov 1oixo (STR/GEO A1+M1)
1.8.2. EAeyxog pépouaag ikavotnrag edapous (STR/GEO A1+M1)
1.8.3. EAeyxog aoroxiag Adyw avarporric (STR/GEO A1+M1)
1.8.4. EAeyxog aoroxiag Adyw oAiobnons (STR/GEO A1+M1)

1.9. Avrioeiouikog éAeyxog ", EAsyxor euaTdBeiag Toixou
1.9.1. Auvdueig (evépyelag Kal avrioTaons) aoKOUUEVES OTOV TOiXO
1.9.2. Mp60o6Betec duvauels Adyw ogiauou
1.9.3. EAcyxo¢ @épouaag ikavotntag e6A@ous (Le ogiaud)
1.9.4. EAcyxog pépouaag ikavotnrag edApous (ue aEITUO)
1.9.5. EAeyxog aoroxiag Abyw avatpotnig (ue ogiouo)
1.9.6. EAcyxog aoroxiag Adyw oAioBnong (ue oeioud)

1.10. EAeyxog emdpkeiag S1a0TaoEwV KOPLOU TOiXoU
1.10.1. @oprion 1.35x (uéviua duouevry)+1.00x (uéviua gupevn)+1.50x (kivntd duouevn)
1.10.2. EAsyx0¢ KopuoU Toixou o€ KGuywn
1.10.3. @oprion 1.00x(uéviua duouevr)+1.00x (uéviua gupevi)+0.30x (kivnTd) +1.00x (0€10U0G)
1.10.4. EAsyx0g KopuoU Toixou o€ KGuwn (ue ogioud)
1.10.5. OmmAiouoi Kopuou roixou
1.10.6. AykUpwaon ommAiguoU KopuouU Toixou
1.10.7. EAsyxo¢ KopuouU o€ didrunon

1.11. EAeyxog emdpkeiag diaotdoewyv mediAou Kai ommAiouoi
1.11.1. EAeyxog tunuarog umpootd x=0.700 m to x=0.250 m
1.11.2. EAeyxog turuarog umpoatd x=0.700 m to x=0.250 m (ue o€iouo)
1.11.3. EAsyxog medidou évavri KGuwng
1.11.4. OmAiouoi ediAou Toixou
1.11.5. EAsyxog medilou o€ didrunon-oidrpnon

1.12. MNpopérpnon vAikwv

2. TOIXOZ T14, Toixog avriatrpiéng witAIoUEVOU OKUPOOELQTOS

2.1. Zroixeia roixou-lapduetpor-Kavoviouoi

2.2. Emuépoug ouvreAeoTES yIa OPAOEIS KAl EOAPIKES 1010TNTES

2.3. 15161n1C £6GPOUC BeeAiwaons

2.4. >e10uIKOI OUVTEAEDOTEG

2.5. YmoAoyiouog evepyntikng wbnong yaiwv kard (Coulomb)
2.5.1. Tunua roixou amé Y=0.000 m éwg Y=0.450 m, Hs=0.450 m
2.5.2. Tunua roixou amé Y=0.450 m éwg Y=1.350 m, Hs=0.900 m
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2.6. YrmoAoyioudg mabnrikng wonong yaiwv kard (Rankine)
2.6.1. Tunua roixou amd Y=0.800 m éwgs Y=1.350 m, Hs=0.550 m
2.7. EXeyxor euotaBeiag roixou (EQU)
2.7.1. Auvdueig (evépyeiag Kar aviiotaons) aockoUueves atov 1oixo (EQU)
2.7.2. EAeyxog pépouaag ikavorntag edagoug (EQU)
2.7.3. EAeyxo¢ aoroxiag Adyw avarporiic (EQU)
2.7.4. EAeyxoc aoroxias Adyw oAiobnons (EQU)
2.8. EAeyxor euotdbeiag roixou (STR/GEO A1+M1)
2.8.1. Auvdueig (evépyelag Kai avriotaong) aokoUueves atov 1oixo (STR/GEO A1+M1)
2.8.2. EAeyxog pépouoag ikavotnrag edapous (STR/GEO A1+M1)
2.8.3. EAeyxog aoroyiag Adyw avarporic (STR/GEO A1+M1)
2.8.4. EAeyxog aoroyiag Adyw oAicbnong (STR/GEO A1+M1)
2.9. Avrioeiopikog éAeyxog ", EAsyxol euoTdBeiag Toixou
2.9.1. Auvdueig (evépyelag Kal avrioTaons) aoKOUUEVES OTOV TOiXO
2.9.2. MMp60o6eteg duvauels Abyw oegiauou
2.9.3. EAsyxo¢ pépouaag ikavotntag e6A@ous (e oglaud)
2.9.4. EAsyxo¢ @épouaag ikavotntag e6AQous (e oeIaud)
2.9.5. EAsyxocg aaroyiag Abyw avartpotig (ue ogiouo)
2.9.6. EAeyxocg aoroxiag Adyw oAicOnong (ue aeiouo)
2.10. EAeyxog emGpkeiag 1a0TA0EwWV KOPUOU ToiXou
2.10.1. @oprion 1.35x(uéviua duouevn)+1.00x (uéviua gupevn)+1.50x (kivntd duouevn)
2.10.2. EAeyxo¢ KopuoU Toixou o€ Kauwn
2.10.3. @6prion 1.00x (uéviua duouevr)+1.00x (uévipa gupevi)+0.30x (kivntd) +1.00x (0€10u0G)
2.10.4. EAeyx0¢ KopoU Toixou o€ KQuwn (ue o€Ioud)
2.10.5. OmAiouoi Kopuou roixou
2.10.6. AykUpwan ommAigoU KopuoU Toixou
2.10.7. EAsyxog¢ kopuou o€ didrunon
2.11. EAeyxog emdpkeiag dlactaoewy medidou Kai ommAiouoi
2.11.1. EAeyxog tunuarog umpootd x=0.700 m to x=0.250 m
2.11.2. EAeyxog tunuarog umpoatd x=0.700 m to x=0.250 m (ue o€iouo)
2.11.3. EAsyxog mediAou évavri kauyng
2.11.4. OmAiouoi rediAou Toixou
2.11.5. EAsyxog medidou o€ didrunon-didrpnon
2.12. lMpopétpnon vAikwv
3. TOIXOZX T15, Toixog avriotipiéng wmAiguEVOU OKUPOBEUQATOS
3.1. Zroi1xeia Toixou-lNapduerpor-Kavoviaioi
3.2. Emuépoug ouvreAeaTES yia SpdoeiS Kal ESAPIKES 1010TNTES
3.3. 16161nTEC £0GPOUCS BeAiwang
3.4. SeiouIkoi ouvreAeaTEG
3.5. YmoAoyiouog evepyntikng wbnong yaiwv kara (Coulomb)
3.5.1. Tunua roixou amé Y=0.000 m éwg Y=0.400 m, Hs=0.400 m
3.5.2. Tunua roixou amré Y=0.400 m éwg Y=1.100 m, Hs=0.700 m
3.6. YrroAoyioudg mabnrikng wbnong yaiwv kard (Rankine)
3.6.1. Tunua roixou amé Y=0.550 m éwg¢ Y=1.100 m, Hs=0.550 m
3.7. EAeyxor euotdBeiag toixou (EQU)
3.7.1. Auvvdpeig (evépyeiag Kal avrioTaong) aogkouuevesg atov Toixo (EQU)
3.7.2. EAeyxog pépouoag ikavotnrag edapous (EQU)
3.7.3. EAeyxo¢ aoroxiag Abyw avarporiic (EQU)
3.7.4. EAeyxo¢ aoroxiag Abyw oAiobnong (EQU)
3.8. EAsyxor euotdbeiag toixou (STR/GEO A1+M1)
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3.8.1. Auvdueig (evépyeiag kal avrioTaong) ackouueves atov 1oixo (STR/GEO A1+M1)
3.8.2. EAsyxog pépouoag ikavotntag edapous (STR/GEO A1+M1)
3.8.3. EAeyxog aoroyiag Adbyw avarporic (STR/GEO A1+M1)
3.8.4. EAeyxog aoroyiag Adyw oAicbnongs (STR/GEO A1+M1)
3.9. Avrioeiopikog éAeyxog ", EAsyxol euoTdBeiag Toixou
3.9.1. Auvdueis (evépyeiag Kal avrioTaons) aoKOUUEVES OTOV TOiX0
3.9.2. [pbéo6eteg duvauels Adyw oegiauou
3.9.3. EAsyxo¢ pépouoag ikavotntag e0G@oug (ue oeiouo)
3.9.4. EAcyxo¢ pépouoag ikavatnTag £64ous (ue oeIouod)
3.9.5. EAsyxog aoroxiag Abyw avatpotig (ue ogiouo)
3.9.6. EAsyxog aoroyiag Abyw oAicOnong (ue agiguo)
3.10. EAeyxog emdpkeiag 1a0TA0EWV KOPUOU ToiXou
3.10.1. @bprion 1.35x(uéviua ducuevr)+1.00x (udviua eupevr)+1.50x (kivnTd duouevn)
3.10.2. EAsyx0¢ KOoploU Toix0U O€ KGuywn
3.10.3. ®oprion 1.00x(uéviua ducuevn)+1.00x (uéviua gupevn)+0.30x (kivnTd)+1.00x (0€ITP6S)
3.10.4. EAsyxog KopuoU Toixou o€ Kauyn (ue ogioud)
3.10.5. OmAiouoi Kopuou toixou
3.10.6. AykUpwan ommAiguoU KopuoU Toixou
3.10.7. EAsyxo¢ kopuou o€ didrunon
3.11. EAeyxog emdpkeiag diacraoewy medilou Kar omAiouoi
3.11.1. EAeyxog tunuarog umpootd x=0.600 m to x=0.250 m
3.11.2. EAeyxog turuarog umpootd x=0.600 m to x=0.250 m (ue oeiouod)
3.11.3. EAeyxog medilou évavri Kauywng
3.11.4. OmAiguoi rediAou Toixou
3.11.5. EAsyxog medidou o€ didrunon-didrpnon
3.12. Mpopétpnon vAikwv
4. TOIXOZX T16, Toixog avriotipiéns wmAIgUEVOU OKUPOOEUQATOS
4.1. Zroixeia Toixou-lNapdauerpor-Kavoviaioi
4.2. Emuépous oUVTEAEDTTES yia SpdoeiS Kal EOAPIKES 1010TNTES
4.3. 16161nTEC £0GPOUCS BelieAiwang
4.4. Z€IOlIKOI CUVTEAEOTES
4.5. YrroAoyioudg evepynrikng wbnong yaiwv kara (Coulomb)
4.5.1. Tunua roixou amré Y=0.000 m éw¢ Y=0.400 m, Hs=0.400 m
4.5.2. Tunua roixou amé Y=0.400 m éwg¢ Y=1.100 m, Hs=0.700 m
4.6. YrmoAoyioudg mabnrikng wbnong yaiwv kard (Rankine)
4.6.1. Tunua roixou amé Y=0.550 m éwg¢ Y=1.100 m, Hs=0.550 m
4.7. EAeyxor euatddeiag toixou (EQU)
4.7.1. Auvdpeis (evépyeiag Kal avrioTaong) ackouueves atov Toixo (EQU)
4.7.2. EAsyxog¢ pépouaag ikavorntag edagpous (EQU)
4.7.3. EAsyxog aoroxiag Adyw avarporrri (EQU)
4.7.4. EAsyxog acroxiag Adyw oAicbnang (EQU)
4.8. EAsyxor euatdBeiag roixou (STR/GEO A1+M1)
4.8.1. Auvdpeig (evépyeiag Kal avrioTaong) ackouueves atov 1oixo (STR/GEO A1+M1)
4.8.2. EAsyxog pépouoag ikavotntag eddpous (STR/GEO A1+M1)
4.8.3. EAsyxog aoroxiag Adyw avarpormic (STR/GEO A1+M1)
4.8.4. EAsyxog aoroxiag Adyw oAioBnong (STR/GEO A1+M1)
4.9. Avriceiouikog éAsyxog ", EAeyxor euardBeiag roixou
4.9.1. Auvaueig (evépyeiag Kal avrioTaons) aOKOUUEVES OTOV TOiX0
4.9.2. [NMpéoBetec duvauers Adbyw oeiouou
4.9.3. EAeyxog @épouaag ikavorntag e04pous (ue ogioud)
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4.9.4. EAcyxo¢ pépouoag iIkavotnTag e64ous (ue oeIouo)
4.9.5. EAsyxog aoroxiag Adyw avarpotig (ue ogioud)
4.9.6. EAcyxog aoroxiag Adyw oAiobnaong (ue ogioud)
4.10. EAeyxog emmdpkeiag S1a0T@oEwV KOPLOU TOiXoU
4.10.1. ®oprion 1.35x(uéviua duouevr))+1.00x(ubviua eupevi)+1.50x (kivnrd duouevry)
4.10.2. EAsyxo¢ KoppoU Toixou o€ KaGuywn
4.10.3. ®oprion 1.00x(uévipa ducuevn)+1.00x (uéviua gupevn)+0.30x (kivnTd)+1.00x (0€ITP6S)
4.10.4. EAeyxog KopuoU Toixou o€ KGuyn (ue ogioud)
4.10.5. OmAiouoi Kopuou toixou
4.10.6. AykUpwaon ommAiguoU KoppoU Toixou
4.10.7. EAsyxog kopuoU ae di1drunon
4.11. EAeyxog emmdpkeiag diaotdoswyv mediAou Kai omTAiouoi
4.11.1. EAsyxog tunuarog umpoaord x=0.600 m to x=0.250 m
4.11.2. EAeyxog tunuarog umpootd x=0.600 m to x=0.250 m (ue oeioud)
4.11.3. EAeyxog medilou évavri Kauywng
4.11.4. OmmAiguoi ediou ToixoU
4.11.5. EAcyxog medidou ae didrunon-0iarpnon
4.12. MNpopétpnon vAikwv
5. TOIXOZX T17, Toixog avriapiéns wmAIouévou OKUpoSEUATOS
5.1. Stoixeia roixou-lNapduetpor-Kavoviauoi
5.2. EMéPous OUVTEAEOTES yia OPATEIS Kal E6AQIKES 1010TNTES
5.3. 16161NTEC £06GPOUS BeEliwans
5.4. Seiouikoi ouvreAeoTEG
5.5. YrmoAoyioudg evepyntikng wbnong yaiwv kard (Coulomb)
5.5.1. Tunua roixou amé Y=0.000 m éwg Y=0.450 m, Hs=0.450 m
5.5.2. Tunua roixou amé Y=0.450 m éwg Y=1.050 m, Hs=0.600 m
5.6. YmoAoyiouog mabnrikng wbnong yaiwv karda (Rankine)
5.6.1. Tunua roixou amé Y=0.350 m éw¢ Y=1.050 m, Hs=0.700 m
5.7. EAeyxor euatdBeiag roixou (EQU)
5.7.1. Auvdueig (evépyeiag Kai avriotaong) ackoUueves atov 1oixo (EQU)
5.7.2. EAsyxo¢ @épouaag ikavorntag edagous (EQU)
5.7.3. EAsyxo¢ aoroxiag Adyw avarpor¢ (EQU)
5.7.4. EAsyxog aoroyiag Adyw oAicbnong (EQU)
5.8. EAsyxor euotdbeiag toixou (STR/GEO A1+M1)
5.8.1. Auvdueis (evépyeiag Kar avriotaong) ackouueves arov 1oixo (STR/GEO A1+M1)
5.8.2. EAeyxog pépouaag ikavornrag edagous (STR/GEO A1+M1)
5.8.3. EAeyxo¢ aoroxiag Adyw avarporic (STR/GEO A1+M1)
5.8.4. EAsyxo¢ aoroxiag Abyw oAiobnong (STR/GEO A1+M1)
5.9. Avrioeiouikog éAsyxog ", EAsyxol euoTdBgiag Toixou
5.9.1. Auvdueig (evépyeiag Kal avrioTaons) aOKOUUEVES OTOV TOiX0
5.9.2. lMp606eteg duvduelg Adyw aeiguou
5.9.3. EAeyxoc pépouaag ikavotnrag e6AYous (UE TEITLO)
5.9.4. EAeyxo¢ pépouaag ikavotntag e0AQous (e ogIauo)
5.9.5. EAeyxo¢ aoroxiag Abyw avarpomng (ue oeioud)
5.9.6. EAsyxo¢ aoroxiag Abyw oAiobnong (ue o€iouo)
5.10. EAeyxog emdpkeiag O1a0TA0E WV KOPUOU ToixXou
5.10.1. @oprion 1.35x(uéviua ducuevr)+1.00x (uoviua eupevn)+1.50x (kivntd ducuevn)
5.10.2. EAsyx0o¢ KopuoU Toixou o€ Kauwn
5.10.3. @bprion 1.00x(uéviua ducuevr)+1.00x (uéviua eupevr})+0.30x (kivnTd)+1.00x (0€10u6S)
5.10.4. EAsyxo¢ KopuoU 1oixou o€ Kauwn (ue ogiouo)
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5.10.5. OmAiouoi Kopuou roixou
5.10.6. AykUpwaon ommAigIoU KopuoU Toixou
5.10.7. EAsyxo¢ KopuoU o€ didrunon
5.11. EAeyxog emdpkeiag diacraoewy medilou Kar ommAiouoi
5.11.1. EAeyxog tunjuarog umpootd x=0.600 m to x=0.250 m
5.11.2. EAeyxog tunjuarog umpootd x=0.600 m to x=0.250 m (ue o€ioud)
5.11.3. EAeyxog mrediAou évavri kGuwng
5.11.4. OmAiouoi ediAou Toixou
5.11.5. EAsyxog medidou o€ didrunon-oidrpnon
5.12. lMpopétpnon vAikwv
6. TOIXOZX TK1* Toixog avriatripiéng wiTAICUEVOU OKUPOOELATOS
6.1. Stoix¢eia Toixou-lNapdueTpor-Kavoviauoi
6.2. Emuépous OUVTIEAETTES yia OPAaEIS Kal €6QQIKES 1010TNTES
6.3. 16161NTES £6GPOUS BeEliwans
6.4. Se1ouIKOI OUVTEAEOTES
6.5. YrmoAoyioudg evepyntikng wbnong yaiwv kard (Coulomb)
6.5.1. Tunua roixou amé Y=0.000 m éwg Y=0.450 m, Hs=0.450 m
6.5.2. Tunua roixou amé Y=0.450 m éwg Y=1.150 m, Hs=0.700 m
6.6. YmoAoyiouog mabnrikng wbnong yaiwv karda (Rankine)
6.6.1. Tunua roixou amé Y=0.500 m éwg Y=1.150 m, Hs=0.650 m
6.7. EAeyxor euatdBeiag roixou (EQU)
6.7.1. Auvdueig (evépyelag Kai avrioTaons) aokoUueves atov Toixo (EQU)
6.7.2. EAeyxoc pépouaag ikavorntag eddgpous (EQU)
6.7.3. EAsyxo¢ aoroxiag Adyw avarpor¢ (EQU)
6.7.4. EAsyxog aoroyiag Adyw oAicbnong (EQU)
6.8. EAsyxor euotdbeiag Toixou (STR/GEO A1+M1)
6.8.1. Auvdueis (evépyeiag Kar avriotaong) ackouueves arov 1oixo (STR/GEO A1+M1)
6.8.2. EAeyxo¢ pépouaag ikavornrag edagous (STR/GEO A1+M1)
6.8.3. EAeyxo¢ aoroxiag Adyw avarporic (STR/GEO A1+M1)
6.8.4. EAsyxo¢ aoroxiag Abyw oAiobnong (STR/GEO A1+M1)
6.9. Avrioeiouikocg éAsyxog ", EAsyxol euoTdBeiag Toixou
6.9.1. Auvdueig (evépyelag Kal avTioTaons) aoKOUUEVES OTOV TOiXO
6.9.2. [Mp606sTeg duvduelg Adyw aeiguou
6.9.3. EAcyxoc pépouaag ikavotnrag e6AYous (UE TEITLO)
6.9.4. EAcyxoc pépouaag ikavotnrag e6AYous (UE TEITLO)
6.9.5. EAeyxo¢ aoroxiag Abyw avarpomng (ue oeioud)
6.9.6. EAcyxo¢ aoroxiag Abyw oAiobnong (ue o€iouo)
6.10. EAeyxog emdpkeiag O1a0TA0EWV KOPUOU Toixou
6.10.1. @oprion 1.35x(uéviua ducuevn)+1.00x (uoviua eupevn)+1.50x (kivntd ducuevn)
6.10.2. EAsyx0o¢ KopuoU Toixou o€ Kauwn
6.10.3. @oprion 1.00x (uéviua ducuevr)+1.00x (uévipa gupevi)+0.30x (kivntd)+1.00x (og10ubG)
6.10.4. EAsyx0¢ KopuoU Toixou o€ Kauwn (ue ogiouod)
6.10.5. OmmAiouoi Kopou roixou
6.10.6. AykUpwan ommAIgLIoU KopuoU Toixou
6.10.7. EAsyxo¢ KopuoU o€ didrunon
6.11. EAcyxog emmdpkeiag diaotdoswyv medilou Kai ommAiouoi
6.11.1. EAsyxog turjuarog umpootd x=0.650 m to x=0.250 m
6.11.2. EAsyxog tunjuarog umpootd x=0.650 m to x=0.250 m (ue o€ioud)
6.11.3. EAsyxog medidou évavr KGuywng
6.11.4. OmmAiguoi mediAou Toixou
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6.11.5. EAsyxog medidou o€ didrunon-oidrpnon
6.12. MNpouétpnon VAIKWv
7. TOIXOZ TK1, Toixog avriotipiéng wmAiouévou OKUpPOOEUQTOS
7.1. Zroixeia Toixou-lapduerpor-Kavoviouoi
7.2. Emuépoug ouvreAeaTéG yia Spdoeis Kai eSaPIKES 1010TNTES
7.3. 16101nTEC £6GPOUCS BeeAiwang
7.4. Z€I0UIKOI OUVTEAEOTES
7.5. YroAoyioudg evepynrikng wénong yaiwv kard (Coulomb)
7.5.1. Tunua roixou amé Y=0.000 m éwg Y=0.000 m, Hs=0.000 m
7.5.2. Tunua roixou amd Y=0.000 m éwg Y=1.050 m, Hs=1.050 m
7.6. YrmoAoyioudg mabnrikng wbnong yaiwv kard (Rankine)
7.6.1. Tunua roixou amé Y=0.510 m éwg Y=1.050 m, Hs=0.540 m
7.7. EAeyxor euardBeiag roixou (EQU)
7.7.1. Auvdueig (evépyeiag kai aviioTaons) aokouueves arov 1oixo (EQU)
7.7.2. EAsyxo¢ pépouaag ikavotntag eddgous (EQU)
7.7.3. EAeyxog aoroxiag Adyw avarporiig (EQU)
7.7.4. EAsyxog aotoxiac Abyw oAicbnong (EQU)
7.8. EAsyxor euardbeiag roixou (STR/GEO A1+M1)
7.8.1. Auvaueig (evépyeiag kai avriotaong) aokoUuueves ortov 1oixo (STR/GEO A1+M1)
7.8.2. EAeyxo¢ pépouaag ikavorntag edagous (STR/GEO A1+M1)
7.8.3. EAeyxoc aoroxiag Adyw avarporric (STR/GEO A1+M1)
7.8.4. EAeyxoc aoroxiag Adyw oAiobnong (STR/GEO A1+M1)
7.9. Avrioeiouik6g éAeyxog ", EAsyxol euoTaBeiag Toixou
7.9.1. Auvadpeig (eVépyelag Kal aurioTaong) aoKOUUEVES OTOV TOiIXO
7.9.2. [p6o6eteg duvaueis Abyw ogiouou
7.9.3. EAsyxo¢ pépouaag ikavotntag e04poug (ue agioud)
7.9.4. EAeyxo¢ @épouaag ikavotntag e04pous (ue ogioud)
7.9.5. EAeyxoc aoroxiag ASyw avarporric (e o€iouo)
7.9.6. EAcyxog aoroxiag Abyw oAiobnong (ue ogioud)
7.10. EAsyxog erépkelag d1a0T@0EWY KOpUOU Toixou
7.10.1. ®o6prion 1.35x(uéviua duouevi)+1.00x(uoviua eupevr)+1.50x (kivnrd duouevn)
7.10.2. EAgyx0g KoppoU Toixou o€ Kauwn
7.10.3. ®oprion 1.00x(uéviua ducuevn)+1.00x(uoviua eupevr})+0.30x (kivnTd)+1.00x (0€I0u6S)
7.10.4. EAeyxog kopuoU Toixou o€ KaGuwn (Ue ogioud)
7.10.5. OmAicuoi Kopuou roixou
7.10.6. AykUpwaon ommAiooU KopoU Toixou
7.10.7. EAeyxoc kopuouU o€ didrunon
7.11. EAeyxog emmdpkeiag diaoTaoewv mediAou Kai omAiouoi
7.11.1. EAeyxog tuhuarog umpoatd x=0.650 m to x=0.250 m
7.11.2. EAeyxog tuRuarog umpoatd x=0.650 m to x=0.250 m (ue aeiouo)
7.11.3. EAeyxog medilou évavri Kauwng
7.11.4. OmAicuoi mediAou Toixou
7.11.5. EAeyxog medilou o€ diarunon-oiarpnon
7.12. MNpouérpnon UAIkwv
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