12/9/24, 12:06 p.p. main.htm

EPTO .......cuuue....t TlleprLpetpikd tolxelo ENAN NednoAnc
EPTOAOTHE ...........: Afpoc Ayiou Nixoi&ou

BERH weowenmmnmaess s s NEODoXRT Affiou Aploy NIiKOAKS
MEAETHTHE .oosveensssss § AL SUBTNGED MeAetwv

TEXNIKH EK©OEZH
LTATIKOY KAI ANTIZEIZMIKOY YIONOT'IZMOY TOIXOY ANTIZTHPIEHZ
ME TO NPOI'PAMMA Tolixos 2020
LYMOPONA ME TOYZ EYPQKQAIKEEZ

I

q=in
ym1Z
§=10

=1

¢OPTIA ZTH ZTEWH:

Mévipo Katoveunuévo Pg= 0.0 KN/m?
Kivntd Katoveunuévo Pg= 0.0 KN/m?

EAASOL:

MovadLalo B&poc v

EniLipenduevn 1&on €d&poug

Krlon wg mpo¢ 1nv oplldvtio L
Tovia gowteplkOC TPLPRAT @
ZUVEKTLKOINIW C

Tovia tpLBhAg tolyxou - e£d&poug &

YATIKA:

Katnyopla Zxupodéuotog

Katnyoploa X&AUuPo

EOLKaAUYELC OOALOHOV:

Toixog ¢ = 40mm, médLAho ¢ = 65mm
ELdL1kd R&poc OnA.Ixupodféupatog

ZEIZMIKOI ZYNTEAEZTEZ

Xopo Epoapuoync EANAAA

Zovn Seloplkfhg Enikivduvdiniog
AvoLyuévn celopLky enLtéyuvon
Katnyopla ed&poug: B =>
ZUVIEACTING ZOoudaLldInTog
RUVIEACING UeTEK{vNONg
OpL{&vTLOC OELOULKOC OUVIEAEOTAC

18.0 KN/m?
250.0 KN/m?

15.0°

45.0°

0.0 KN/m?2

10.0°

Cc20
B500C

25.0 KNt/m3

.24
.20
.00
.50

0
= 1
1
=1
kh = a*S/r = 0.192

Kataxdpupoc celoplkdg ouviereotng kv = 0.50*kv = 0.096

TUVTEAEOTAC KLvNTOV @opTiav Y2 = 0.50
Toixos 2020 MeAé1n: TOIXOL ENAA 2
ZYNTEAEZTELZ AXSANEIAY
G G+0Q G+0.

OAicOnon 1.50 1.50
Avatpornn 1.50 151
ExxevIipdinio 0.17 0.33
Téon eddpoug 250.00 250.00

DYNAYAXMOI AIAXRTAZIONOTHZHZ AIATOMQN
1. 1.35*G(Movipa) + 1.50*Q(Kivnt&)
2. 1.00*G(Movipx) + 0.50*Q(Kivntd) + 1.00*E(Zeioudg)
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[MAPAAOXEL

YnoAoyloudG GELOPLKAG @OpTLoNG Kotd Tov EUpwkdd ko 8

ALoocTaoLloAdyLon SLaTouRV KAT1d 10V EUpWwKOd LKa 2

Ynohoylopdc wdnoswv yoLdv oUupeva pe 1n Bewploa Coulomb.,

Zinv noapsi@ tou tolyxou LoxUouv oL ouvOnkeg Rankine.

OL auinuéveg ogLlopLlkéc wbnoeLc vnoiovyiloviaL pe 1n uéBodc Mononobe-Okabe.

SYNTEAEZTES QOHZHE TAIQN 22-((-2 o024

HPEMIAZ: Ka =0.185 Kp =9.345 = :

TETZMOY: Kae=0.442 Kpe=3.866 __ 9Cf3-ﬁ49q¢a

£ = (Kae/Ka - 1) = 1.386 22-U-202¢4 _
ZVUTA"GH'ZQ

EPAPMOZOMENOI KANONIZMOI: EYPOQKQAIKEEZ 1-8

Toixos 2020 MeAgin: TOIXCE EMAA

| Kod b4 % Fx Fy Mo
| ____________________________________________________________________________________
| VEx 0218 0.33 0.00 -6.88 0.00
| V1 0.38 0.57 0.00 -2.40 0.00
| Hta 0.50 0.29 -1.20 0.00 0.35
| Htp 0.00 0.10 1.20 0.00 0.00
| St G.19 033 ~1.:82 0.66 057
| sl 0.38 0.57 -0.406 0. 2.3 038
| HSta 0.50 0.29 =28 0.00 0.83
I HStp 0.00 0.10 287 0.00 0.00
e e e e |
[ Mévipa 0.00 -9.28 0.35 ) 0.31 0.10 0.00 -0.54 |
| Kivnt& 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 |
| ZeL1opoég L 0.89 1. 74 =029 123 0.50 0.00 -0.01 |
[ B e e B e e e e e e e |
-—""—V ot
i
i@} Hl g
‘;-:.r
20.88 5.0

EINEEHTHEZH $0PTIZEQN

Vtx 1 B&pog Toliyxou

vl : B&po¢ Enixwong (8fon evepyntikn)

Hta : QBnon voaildv ctov tolyo (evepyntikn)

Htp z QOnon vyolOv cTov Toilxo maBnt LKY

St 3 TELOPLKA dUvaun ortov Toixo

i : TeLoptkn dUvaun otnv enixwon (evepynTLKA)

HSta d LELOULKY OOnon voLOdv £VEPYNTLKN

HStp 2 LELOULKD d8non volLodv nodntLxn

ENEZHTHZH AYNAMEQN - POIION

X,V 1 Tuvietaypéveg onuelou epoppoyhc @SpTLONG

Fx,Fy 3 OpL{ovt La—Katakdpuepn AUvoun

Mo, Me : Poné¢ Avatiponfnc-Enavogopdg (nepi 10 KA1 aplotepd Gxkpo Bcuchiou)

Mk 2 Ponfy mepi 10 péoov tng¢ P&ong Tou mediAOU yla UNOAOYLOUd 1&otwv £dXPOUG
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M1 : Pomnfy otn diatopr) 1-1 (Acipdg nediiou)
M2, M3 : Ponég otlcg dLatouég 2-2 (npdfoiog unpooctd) 3-3 (npdfoirog niocw)
Toixos 2020 MeAéTn: TOIXOZ ENAA 4

AvaAUT LKOG unoloylopdg duvdpewv

TuvigAeoIng eveERpYOV wlhosev guupwve N Bswpla Coulomb

p = 45.00°

6 = 0.00°

5 = 10.00°

B = 15.00°

" cos? (o — )

K, = e

cos? fcos (8 -+ 0) (1 + [ iatale-st )

ka = 0.185

FUVTEAEQTNG OuBnI LkOv whhgewy ouupuva ue Brwpia Coulomb
¢ = 45.00°

8 =0.00°

& = 10.00°

g = 0.00°

i cos® (o + )
Ay=

- / S p ey 2
cosib‘cosfa—(f)(l— \j%)

kp = 9.345

ZUVIEAECTAC eveERPYOY FelouLlXOY wBfoswy koat& Mononobe-0kabe
tan(8) = kh/(1-kv) = 0.192/(1-0.096) = 0.212 => 6 = 11.89°
@' = 45,00°

5 = 10.00°

B = 15.00°

¥ = 0.00°

vp = 1.25°

pd' = 38.66°

dd = 8.03°

e sin“hy +05 -8

[m(h; +5, )5l —B—8) |
Ysinfy -8 -84 Jsinfy +p) |

c0s8 sin'y sin fy -8 -34){1+

kae = 0.442

ZUVTEAEOTAL DUBNILKOY e LOPLKOV wbfoswv koT& Mononobe-Okabe
tan(8) = kh/(l-kv) = 0.192/(1-0.096) = 0.212 => 8 = 11.99°

' = 45.007

& = 10.00°

B =0.00°

¥ = 0.00°

yp = 1.25°

od' = 38.66°

od = §.03°

K= sin’fy = ¢y —9)

0 sia’y sinly <0 )1 2080 g8 =0) |
oty < psinty )

kpe = 3.866
Evepyntikég wbnoeig eddpoug oe ocuvduaopd G+Q
2z s VK 0} € ¥op. K 1% o C oH ow oGl oG2 oQ oHo
0.86 18.0 21.0 45.0 0.0 . 0.442 0.00 -0.0 0.0 0.0 0.0 0.0 0.0 0.0
. 0.86 2.8 0.0 2.8

1.20 KN, z = 0.29 m, Ma = 0.35 KNm
0.51 KN, z = 0.49 m, M1 = 0.10 KNm

1

Ztn Bé&on: Fxo
Zt1o Aoipd: Fxo

1

Noabntixkég wbRoeLg ed&poug oe ouvduaopd G+Q

z s YK [0} & Yop. K y oc oH oW oGl cG2 o oHo
0.30 18.0 21.0 45.0 0.0 . 3.866 0.00 -=0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.30 50.5 0.0 50 5
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7.57 KN, z = 0.10 m, Ma = 0.76 KNm
0.00 KN, =z 0.00 m, M1 = -0.00 KNm

]

1tn Bdon: Fxo
510 Aclpd: Fxo

Evepyntikéc wbhoeig ed&poug oe ouvduaonud G+0.50*%Q+E
z % VK © c Yop. K % o C oH oW oGl oG2 [o]6)] cHo

Toixos 2020 Mehétn: TOIXOZ ENAA

0.86 18.0 21.0 45.0 0.0 . 0.185 0.00 =-0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.86 6.6 0.0 6.6

Zin PBd&on: Fxo = 2.87 KN, z = 0.29 m, Ma = 0.83 KNm

IT0 A0Lud: Fxo = 1.22 KN, z = 0.49 m, M1 = 0.23 KNm

Huentikég wbnoeLg eddpoug oge ouvduoonud G+0.50*Q+E

Z v YK © c Yép. K y g c oH oW oGl oG2 aQ oHo

0.30 18.0 21.0 45.0 0.0 : 9.345 0.00 =0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.30 20.9 0.0 20.9

rin P&on: Fxo = 3.13 KN, z = 0.10 m, Ma = 0.31 KNm

210 Actpd: Fxo = 0.00 KN, z = 0.00 m, M1 = -0.00 KNm

Encéfynon ouuPoiwv

z Gvw gninedo crpoong and tn B&on Tou nedlAou

v eL0LkO Bapog £d&poug

VK eLdLkS Bépog kopeoupévou ed&poucg

[0) vovia tplLPric €d&poug

c CUVTEAEOTAC CUVKTILKOINTOC

¥Ydp. Uncapén udpopdpovu oplloviu

K OUVTIEAECTIAC £0Q@LKOV WOACEWV

Yy andéotoon n&ve Kol K&Tw £ninédou orpdong omnd 10 £300QOC

g ¢ apvntikh T&on Adyw OUVEKTILKOTNTAQ

cH svepydg £dupLky @Bnon Adyw enixwong

oW UdPOOCTUT LKA nieon

oGl evepyde £daplLKh OBnon Advw udvijpou goptiou

0G2 evepyog £daplKh OOnon Adyw poptiou Awpidug

o0 evepydg £doplkyh @Bnon Adyw xilvniol goptiou

cHo OALkf) €d0@LK] ©BNON CUUMEQ LAAUPAVOUEVRY CUVIEALCTOV OOQAAE Lo

Vtx : Bd&poc Tolxou

EuRaddv toiyou A = 0.28 m2

B&pocg tolxou W = A*yc = 0.28*%25.0 = 6.88 KN/m
Fy = -6.88 KN/m

vl : Bé&poc Enixwone (Bféon_evepynILKn)
Eppadév enixwonc A = 0.13 m2

B&pog eniyxwong W = A*y = 0.13*18.0 = 2.40 KN/m
Fy = =-2.40 KN/m

Hta : 96non_vyoldvy otov 10ixo (eVeQynILKD)

0 tolyog eivar TUnou L, ondte OL wBnoegiLg vnoAoyilovial oto &Kpo

Tou mpofdiou pe Bewpniixd Ulog 0.86m kol ywvio d=xAlon £d&poug.
Katoavopn wfnocewv ko Gfoc: ply) = ka*ya*cos(d)*y = 0.185%18.0*0.97*y
érnou y n andéctoaon oand TNV Kopuen

Q8ncn oinv kopuen (y=0.00m): pA = 0.00 KPa

Qonon otn Pé&on (y=0.86m): pB = 2.78 KPa

OALk) ©8non volev: Fx = H* (pA+pB) /2 = 0.86*(0.00+2.78)/2 = -1.20 KN/m

Htp : QBnon voldv ctov tolyo madnIlikh

Katovoun wbnoewv xab Ulog: ply) = kp*yp*y = 9.345*18.0*y

éniou y n andotaon ond 1o sninedo tng enixwong

ModntLkh O8non yoalov: Fx = 1/2*kp*yp*H? = 1/2*%9.345*%18.00%0.302 = 1.20 KN/m

St : Seioplxh dUvoun_oIiov 10ixo
Fx ah*W = 0.192*6.88 = -1.32 KN/m
Fy av*Ww = 0.096%6.88 = 0.66 KN/m
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S1 : Feloplkh_dUvoun_otny snixwon (evepynilkh)
Fx = ah*W = 0.192*%2.40 = -0.46 KN/m
Fy = av*W = 0.096*2.40 0.23 KN/m

HSta: ¥eiopixr ©00non yoldv evepynI Lk

Oheg oL dp&oelg mpoklniouv omd TLG avIloTIOLXEC NG EVEPYNTLKAC GBNong yoLdav
noAAanAcolaouéveg enl cuvieheot) k = 148 = 1+1.386 = 2,386

Fx = 2.386*1.20 = -2.87 KN/m

HStp: ¥eiopikr 6OOnon voldv Ooodnilkn

Katoavoun wdnoswv xaf UYoc: ply) = kpe*yp*y = 3.866*18.0*y
énou y n andéotoon andé 1o sminedo Tng enixwong

NIaent Lk @Onon yolov ot celopd:

Fx = 1/2%kpe*yp*H? = 1/2*3.866*18.00%0.30%2 = 2.87 KN/m

Toixos 2020 MeA&étn: TOIXOZ ENAN €

ENETXOE AZANEIAS SE OAIEZOHSH e (@) *V/H

Tovia 1pLfri¢ otn B&on tou toixou ¢ = 34.0°
£p(34.0) = 0.67

G 0.67* 9287 100 = 6260 » 1.50 !
G+Q 0.67* 9.28/ 1.00 = 6.26 > 1.50 !
G+0.50*Q+E 0.67* 8.39/ 1.78 = 3.18 > 1.25 !

ENAETX0Z AZSANEIASY LE ANATPOIIH Me/Ma

G 2.35/ 0.35 =6.79 > 1.50 !
G+Q 2.35/ 0.35 =6.72 > 1.50 !
G+0.50*Q+E 2.64/ 1.74 = 1.52 > 1.25 !

ENETXOZ TAZEQN KAI EKKENTPOTHTQON: Exk.<=Emitp, 01<=c_sn, c2<=0_en, V<=Rnd

v H Mk Exk. Enitp. Adpov. ol o2 o_gn Rnd
kN kN kN*m m m m kN/m? kN/m? kN/m? kN
G 9.3 Gzl 0.3 0.193 0.08 0.00 26.0 11.1 250.0 !
G+Q Q3 0.0 0.3 0.03 017 0.00 26.0 1,1 2500 !
G+0.50*Q+E 8.4 1.8 1.3 0.16 0.17 Q.22 60.1 G0 3750 81 !

Ensénynon ouufdiwv
V,H,Mk: Kotaxkdpuen d0voun, Optldviia d0voaun kot Pomf oto péco tng B&on Tou nediiou

Ekk. : EKKEVTOTINTIH oT0 pécov 1ng Bé&ong tou nedirou g = M/V
Enttp.: esmitpenéuevn sxkkevidinta: <= L/6 yia pévipa, <= L/3 via &Aloug cuvduaouolc
Adpav.: ufxkog adpavoUc meploxfc nediirou (o = 0)
ol: t&on €3Gpoug oTo apLotepd Gkpo Tou medilou
(5745 T&on £3&poug oto defLd dxpo Tou mediiou
o_Em: enLIpendusvn téon £3&poug
Rnd: OprLaxd eoptio oUupwve pe 1ov Aviioeioputkd Koavovioud
Toixos 2020 MeAéin: TOIXOZ EMAA 7

AIARTARIONOTHZH AIATOMQON LE KAMVH /m

Avat. T&xog Pon?y As_am. onA.xUptog 0.20%As OnA.dLovoung OnA.esiwT.OA.
m KN*m cm? cm2/m cm? cm2 /m

=1 0.25 0.5 2.60 ©12/25= 4.52 1.24 ®8/30 = 1.68 @©10/25 = 3.14

2-2 0.30 00 2.92 $12/25= 4.52 0.90 ®10/25= 3.14

3=3 0.30 0.5 292 ®12/25= 4.52 0.90 ©10/25= 3.14

Eneffjynon diLxtoudv:
1-1: Avatopd toixou ot1o AaLpud tou nedirou (opLldHviia 1Touf)
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2-2: Aitatopl nediAou otnv aploTephn nopLd 1tou Tolyou (koataxkdpupen Toun)
3-3: Awtatopn nediAou otn defLd& nopld Tou toixou (kKatakdpPUEn TOUNR)

AIARTARIONOTHZH AIATOMHE 1-1 ZE AIATMHEZH /m

G+Q: Vs = 0.51 KN

G+0.50*Q+E: Ve = 1.69 KN

V,5d = max(Vs,Ve) = 1.69 KN

PO = 1.00m, d0 = 0.25m, Nsd = -3.1 KN, pl=0.00226

YnokoylLouéc Vrd,c [EN 1992-1-1:2003, 6.2.2]

Crdc = 0.18/yc = 0.18/1.50 = 0.12

d = h-dl = 0.250-0.050 = 0.200m

k min(1+¥(0.2/d), 2) = min(2.000 2) = 2.000

o min (AsL/ (bw*d), 0.02)

min(4.52/(100*20), 0.02)

= 0.00226

r3 = (100#*p*fck)~1/3 = 100*%0.00226*30)"~1/3 = 1.8932

ocp = min(Ned/ (bw*h), 0.20%fcd) = 0.013 MPa

Vrd,c = (Crdc*k*r3 + kl*scp)*bw*d

(0.12*2.000%1.8932 + 0.15*0.01})*1000*200/1000

= 91.25 kN

vmin = 0.035*k"3/2*fck™1/2
= [0.035*%2.00073/2%30~1/2]/1000

Il

= 0.542 MPa
Vrdc,min = (vmin + kl*scp)*bw*d
= (0.542 + 0.15*0.01)*1000*200
= 108.82 KN
Vrd,c = max{91.25, 108.82} = 108.82 KN

K = V,5d/Vrd,c = 1.69/108.82 = 0.015 OK

Toixos 2020 Mehétn: TOIXOZ ENAM 3

ANANYTIKOZ YIONOT'IZMOZ OPIAKOY $OPTIOY EYMPONA ME TON EK7

Alxctdoe Ll SegueAiou

L = 10.00m

B = 0.50m
B&Sog Beueiiwong

DEf = 0.30m
doptia

MovadLaxio Pé&poc £d&poug: v = 18.00 KN/m3
Katoaveunpévo goptio oto Aailpd: gf = 4.50 KN/m?
Kotaveunuévo gopilo orn Péon: gp = Df*y + gf = 9.90 KN/m?
Eviatix& peyéon
N = 83.85 KN
MB 13.16 KNm
ML 0.00 KNm
VB = 17.81 KN
VL = 0.00 KN
Exkkevipdinteg:
el = ML/N = 0.00m
eB = MB/N = 0.lém
Evepyéc draotdoeLq:
Lp = L-2%eL = 10.00m
Bp = B-2*eB = 0.1%m
Evepydg enitpdvela: Ap = Lp*Bp = 1.86 m?
XapoKInNpLoT Lk& £ddooug
déption xwplc avantuln udatLxkdv vnspnléoswyv nopLY
c = 7.00 KN/m2, o = 34.00
A LACTUTOL CUVIEAECTEC OUOYEVOUQ £3&pOUC:
Ng = exp(pi*tanf) * (tan(pi/4+fir/2))2 = 29.44
Nc (Ng-1)/tanf = 42.16
Ng = 2*(Ng-1l)*tanf = 38.37
ZuvieAeotTég oxfuatog Seueiiou:
kg = 1+(Bp/Lp)*tanf = 1.01

]
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ke 1+(Bp/Lp) * (Ng/Nc) = 1.01
kg = 1-0.3*(Bp/Lp) = 0.99

ZuvieAheotég kAlong eoptiou Adyw VB
igB = [1-0.7*VB/ (N+Ap*c*cotf)]"3 = 0.680
icB = (igB*Ng-1)/(Ng-1) = 0.668
iyB = [1-VB/(N+Ap*c*cotf)]”3 = 0.566

Ynohovylopdc @époucog Lkoavétntag Bcucsiiou
qu = c*Nc*kc*ic + gp*Ng*kag*ig + 1/2*y*Bp*Ng*kg*iy =

200.15 + 200.88 + 36.30 = 437.33 KN/m?

1

ZUVIEAEOTNG ACPoAE [0G vIX QEpoUcH LKOVOTINTA £d&QOUC:
Rnd = Bp*1.00*qu = 0.19*1.00*437,.33 = 81.41 KN/m
FS = Rnd/N = 81.41/8.39 = 9.71

Toixos 2020 MeAetn: TOIXOL EMAA 9

INPOMETPHEH YAIKQN (avd tpéyov HEtpo)

Zrupbdeua = 0.28 m3/m

XéAupac:
®fon OnA. As Amnoot MAKoQ B&poc
cm? /m m m Kg
1 ©12/25 4,52 1.00 1.08 3.84
2 ®10/25 3.14 1.00 1.08 2.66
3 2x®8/30 3. 52 0.50 1.00 15 58
4 ©12/25 4.52 1.00 0.80 2.84
4 ©12/25 4.52 1.00 0.80 2.84
5 2x010/25 6.28 0.50 1.00 2.47
16. 23

Av&Aiuon_ondiopoU ovd di&usigo:

ALapeTpog MAxog (m) Bé&pog (Kg)
8 4.00 1.6
10 8.32 5.1
12 10.72 9.5
16.23
{Dwoiss
@ easso Quzas
/Dlufu
.25 —4
N
= “\:\\(' E
i 4“5
HEN)
_L 5 ot | |
1. 8D 4
&y eroy
l‘!-"!i
1. KATAKOPY®OZ OIA.IIPOZ TAIEZ
2. KATAKOPY®OE OIIA.[IPOT OPATH IAEYPA
3. OPIZONTIOZ OIA. (AIANOMH)
4. KYPIOI OIA.NEAINOY
5. OIIA.AIANOMHE NEAIAOY
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6. KYPIOZ OIIA.KAEIAAZ
7. OIOA.AIANOMHZ KAEIAAZ
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