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ZXFEAIAXMOL OPOOI'QNIKHY AEEAMENHY AITO OITAIEMENO XKYPOAEMA

1. Asdopéva:

I'sopetpio Asopevic:
C=2Lc= 25,00 m c =)
B=21g= 16,00 m <
tx = 0.35 m =
ty = 0.35 m © \e
tb= 0,50 m X i
c= 0,00 m o—=
d= 0,00 m foty C=2lc o tyl f
e= 0,00 m
f= 1,00 m <
g= 1,00 m =
h= 4,00 m o
hw = 3,20 m
hsoil= 3,00 m E
Ynapxel MAdka opodrig == T=I1=1
ti. = 0,20 m t C=2Lc = t
Srpoct, = 1,00 KN/m’ s Q/ -~ =
-
q= 2,00 wm? 2] Q)T A
y2 = 0,30
TPIEPEIOTEG & TETPAEPEIOTES v =
Xopuktyprotikd Yypou:
Yo = 10,00 KN/m®
Pu = 101937  kg/m’
Paopa Tyetr06p0v: EC8 - EM EMA3a v Hapaperpor Yrokoyiopov:
Tpiywvikég EvioxUoeig Akpwv
Zovn oswop. Emwkwd.: 722 v g = 0,24 g
i8S = 2.708 m/s AEN AapBavovtal Ynowiv E
YmovdatdTNTe: I hé Y= 1,00
"Edagpog: C v Tegn= 0,20 sec Tay 0,05 sec
Ten= 0,60 sec Tey = 0,15 sec
Yovt. 8agovg S= 1,15 Tpn= 2,50 sec Tpy= 1,00 sec
Yovt. Zopmepipopds q= 1,0 T,= - sec T= - sec
Tloc. amdoPeong Ei= 5% ni= 1,00
Tloo. andcPeong Ec= 0,5% Ne = 1,35
Opil. Zovt. Qaop. Ev. = 2,50
Kat. 2vvt. @acp. Ev. = 3,00
Yuvtel. Bepehimong 6= 1,00
Yhwea:
fk (N/mm’) E (N/mm’) vi fad=fk/yi  fctm (MPa) tRd(MPa) v (kN/m’)
okvpddepo C25/30 ¥ 25 31.000 1,50 16,67 2,6 0,30 25,0
xGAvPus  Bsgoc W 500 200.000 1,15 434,78 78,5
smdioyn c= 0,040 m
TN GYeSUCUOL TG Taons cvvapewng fbd= 2,7 MPa
EAAY10TO TOGOCTO OMALGHOY SrdTunong pw= 0,0011
EPELKVOTIKN AVTOYH GKLUPOSEUUTOS 3 NHEP DV ot = 1,3 MPa
KOPIKN ¥OPUKTNPIOTIKY GVTOYH OKLPOSENUTOG feu= 30 MPa
Aoyos tov Poisson v= 0,20
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2. Ynoionopéc LB, - Malog:

TOT @O
W= 116.8 m’
W= 2919,0 KN
il 297.6 t
moluévag:
V= 259.0 m’
W= 64749 kN
M= 660.,0 t
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Vo= 12800 m
W= 128000 KN
my= 13048 t
W= 85.8 m’
W= 2832.7 kN
My = 2888 t

H ceopixn avaivon g de€opevig Ba yiver xat otig 600 devbovoeig X & Y.

3. Zawopkn) Avdiven oty dievBoven X:
3. 111opdusTpor Tov HOVTELOD HALHC - EAUT

iov:

— L (v,/ry =
vp = (2n+1)m /2 m; = m, 272 (v /7) =m,, 27/ZAH
otabun z n=0 n‘ll (v /7) n=0
v="hy/Le = 0,26 v, +2 LI SR 1 w
12 Z VA7) 155 s,
: Lv/y) 2 S
hz' = hw I (v /y) =N, o0
1
272 T 2}/ZA”
I . n=0 vnjl (Vn /7/) n=0
! ) (-0 (v, / ¢
Tzl z( 4) x }( n y)x[vn(fl)”fl] ch
T / n=0_¥n Il (Vn /:V) n=0
l .‘ hi = hw — - = hw ;3
- 17/ 7)
3, il >,
n=0 Vil1 (Vn }/) n=0
T, =2x Lgh W= — 2L
Jta nh(ﬁi (A, —DJ,(A,)cosh(4,»)
2 B 2tanh(zny)
¥ en — T T 5T
y/’l’n(/ln 71)
| 2 —cosh 1—cosh(A
P TG A e Pl S 70 PR
A,y sinh(A4, ) A,y sinh(A,,7)
n A ID(V“/’Y) Il(vn/'y) I' 1(Vu/'Y) Au Bu Cn
0 1,57 7.61E+01 | 6 96E+01 6.48E+01 2. 77TE-01 -7,58E-02 1,01E-01
1 4,71 9,24E+06 | 8,99E+06 8, 76E+06 9,81E-03 1,40E-02 1,19E-02
2 7,85 1,53E+12 | 1,50E+12 1.48E+12 2,10E-03 1,56E-03 1,83E-03
3 11,00 2,75E+17 | 2,72E+17 | 2.69E+17 7,61E-04 8,99E-04 8,30E-04
4 14,14 5,18E+22 | 513E+22 | 5,08E+22 3,57E-04 3,07E-04 3,32E-04
5 17,28 1,00E+28 | 992E+27 | 9.85E+27 1,95E-04 2, 18E-04 2 07E-04
6 20,42 1,96E+33 | 1,95E+33 1,94E+33 1,18E-04 1,07E-04 1,12E-04
7 23,56 3,90E+38 | 3.88E+38 | 3,86E+38 7,69E-05 8,34E-05 8,01E-05
8 26,70 7.83E+43 | 7.79E+43 | 7,76E+43 5,28E-05 4,88E-05 5,08E-05
9 29,85 1,58E+49 | 1,58E+49 1,57E+49 3,78E-05 4,03E-05 3,90E-05
10 32,99 3,21E+54 | 3.20E+54 | 3,19E+54 2,80E-05 2,63E-05 2, 71E-05
ABpoiopota:l 2,91E-01 -5,85E-02 1,16E-01

oeA4
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OEA.5

n Iy Ji(h) | cosh(hyy) W Mgy Dn En

1 1,811 5.82E-01 | 1,L11E+00 16,99 1069,2 4,999 0,509

2 5,331 -3,46E-01 | 2,09E+00 -1,26 61,2 0,966 0,565

3 8,536 2,73E-01 | 4.50E+00 0,28 16,2 0,739 0,635
AOpoiopara: 1146,6

T 0 oyeduuopo dsopsvav stvar apketd vo ANedst VoYV HOVo N TPOTN IBOUOPEN TEAGVTOGTS VYPOL (n=1)

I'svikn) p£0odog

my/my = 0,149 m; = 194,3 t
my/my, = 0,819 me = 1069,2 t
hl‘/hw = 0,399 — hi = 1,28 m hi =
h'yhy = 3,157 h'i= 10,10 m
hy/hy = 0,509 ho= 1,63 m
h'a/hy, = 4,999 h'ei= 16,00 m

T0600T0 PAlas vyYpol Tov tohavidvetot padl pe ta toyyio (impulsive mode):

TOGOGTO PALs vYPoL oV TohavTdvetot aveEaptnta amd o Touyin (convective mode):
Tovoio palog:

ITocootd amokiiong amd to 100% g palag

Loy mapadoymv g nebodoroylog:

3.2 Idionepiodoc Aelauevijc:

AEN éivetan oyéon omd tov EC8 Ti=
ACIT 350.3-01 Ti= 2m(m /K)™ =
h'= (Mo, h/2 + mih; + my-he) / (Mg, + m; + my) =
K=(Ec /12,03 y(tx/h’) =
M= Moy + My + My =

1omepiodog impulsive mode:

Indian Code Ti= 2m(d/g)”’ =
my =htyBy./g= 57.1 t h=(my/2 by + myh/2) / (my/2 + m'y) =
Loy =1,0:t,°/12=  0,00357 m' 4= (my2 + my)e / (Bhe)=
P=qhy 1,0 = 94,55 KN G o)/ 3Ely =
New Zealand Code Ti= 2?1-(df/g)0’5 =
q=mgg / (4Lchy)=
de=qh;' / 8EI =
8romepiodog convective mode: EC8  Tq=2w/{(L/g)/ (w/2)tanh((w/2)(hy/L))}"” =
ACT 350.3-01 Te= 20/0(C)™ =
Indian Code Te= Ce+(C/g)™” =
New Zealand Code Tel=2m(Clg)"’ / (W2)tanh((w/2)(hy/C))'=

1,29

14,9%
81,9%
96,8%

3.2%

0,400
2,215
2,60
6280,1
780.,6
0,066
1.55
29,55
0,00107
0,019
30,2
9,08E-05

9,159
9,108
9,108
9,159

kN/m

kN/m

sec

sec

kN/m

sec

sec

sec
sec
sec

secC
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3.3 Xe1ouixy Emirayvven Xyediacuov:

Opovno Zewop. Emrdyvvon impulsive mode: y¥pnolponoteiton o eacua tov EC8
W= 0,400 sec 8 =vrag= 024 g 0 2354 m/sec’
S«(Ti) = 6,769  m/sec M 0,690 ¢
paope EC8  xhddoc pacpatog 2 Se(T1) = 6,769 m/sec’ n 0,690 g
obope EAK  «AG3og gdopatog 1 S(Ti) = - m/sec” @ = g
NinaPAvurics Yeoamis Dourdinnresn cnnvactiva smanda ATt o T Toy ndaesiies Tony LR
U}J%UV L QCLUPJ. J_;ll.l.l.l},LUVUIl vuLivLLLlL VL 1nvay L IlULPA.UJlULGI.l.l},l v \I.llLUPJ.l}, LUuU 1.0
Ten = 9,159 sec Se(Te) = 0,163 m/sec” 1 0017 g
paopa EC8  «kAGdog paouatog 4 S«(Tc) = 0,163 m/sec’ n 0,017 g
edope EAK  kAG3og paopetog 1 Se(Te) = - m/sec” 9 - g
3.4. Téuvovea Baonc:
H tépvovoo Baonc amoTipdtal pe 010K A|p®OI] TOV TPOPIL TOV MECEDV
Tépvovoa Baong impulsive mode: Q1 =Qj;1 + ag(Myytmy)=  1.757,41 kN
Tépvovoa Baong convective mode: Qc = 79,81 kN
OAkf Tépvovou Baong: Q=Qi+Qc= 1.837,22 kN
3.5.Pomiy Avazponijc auéems ndve ano tov tobusva:
H pom| avortpomi|g amoTIipdTol P 0AOKAM]P@GI| TOL TPOPii TOV MEGEOV
Pomm impulsive mode: Mi =M;; + ag(Moy v/ 2+mp b= 914,33 kNm
Pom convective mode: Mc = 130,01 kNm
Ol Pomm: M=Mi+Mc= 1.044,34 kNm
3.6.Pomij Avazponijc ouiéomc kdtw and Tov mobudve:
H pom avutpomijg amoTipd ol pe 0A0KM]P@ G| TOV TPOPIA TOV MECEQV
Pomn1] impulsive mode: M'1=Mj,; + ag(eo, /2 +mph,)= 1.102,84 kNm
Pomn convective mode: Mec = 169,91 kNm
Ohaxcr Porm: M =M1+ Mc= 1.272.,75 kNm
3. 7Z'Eisyroc Avazpornc & QlicOnonc:
Muverp. = 1.272.8 kNm
Mepowe, = 346.617.4 kNm Meyor, My = 272,34 > 1,0  Aev avatpéneTot
Zovvoiuko Bdpog: Wa = 25.026,5 kN
Tépvovoa Béong: Q= 1.837,2 kN
Yovieh. TpiPng eddpovs-defapevig: = 0,40
FS=fW,/Q= 5,45 >1,20 Asv OlocBuivst

3.8. Ywoc Kvuaticuov tov Taiavrsvousvov Yypov:

dunax = 0,84+(C/2)-So(Te)g = 0,17 m

(hy/2)/ (C/2+1) = 0,12 < 1/ag= 4,17 Aev amoateitat aydpmon
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3.10.Yopodvvauuxny Hicoy:

Impulsive mode Conveclive mode
o A =
w . - |
s nU
: i %\ E i [
=
* § e l s
Ydpodvvauirny Ilisoy aro Toryio impulsive mode:
v=hy/Lec = 0,256 7= peTaPinto qu(0)= 0,334 pi(z)~= qo(z)-p-Le-ag
Tipég Z Tipég TIpEG q0(0) q0(2) /94(0) | 94o(2) /94(0) | qo(Z) /90(0) | Qu(z) /q4(0)
(m) z/hy Y=hy/L¢ h,/T.ce=0,1| hy/Le=1,0 | hy/Le=3,0 | hy/Le=5,0
z=0 0,00 0,00 0,00 0,000 1,000 1,000 1,000 1,000
z=1hw/10] 0,32 0,10 0,10 0,134 0,987 0,987 0,995 1,000
z=2hw/10| 0,64 0,20 0,20 0,268 0,973 0,973 0,991 1,000
z=3-hw/10| 0,96 0,30 0,30 0,386 0,947 0,947 0,984 1,000
z=4hw/10| 1,28 0,40 0,40 0,553 0,894 0,905 0,964 0,995
z=5hw/10] 1,60 0,50 0,50 0,700 0,825 0,845 0,934 0,985
z=6hw/10] 1,92 0,60 0,60 0,853 0,735 0,761 0,887 0,958
z=7hw/10| 224 0,70 0,70 1,080 0,635 0,663 0,822 0,907
z=8hw/10] 2,56 0,80 0,80 1,347 0,508 0,533 0,732 0,828
z=9hw/10] 2,88 0,90 0,90 1,853 0,324 0,324 0,476 0,635
=10-hw/10] 3,20 1,00 1,00 3,440 0,000 0,000 0,113 0,113
q.(2) q.(2) q,(2) Qo(2) qo(z) Pin{2)
hy/Le=0,1 | hy/Le=1,0 | hy/Le=3,0 | hy/Le=5,0 [hw/Le=0,256] (kN/m’) ' :
0.334 0.334 0.334 0.334 0.334 10.02 Impulsive Pressure on Walls
0,330 0,330 0,332 0,334 0,330 9,89 .
0,325 0,325 0,331 0,334 0,325 9,75 = 30 =~
0,316 0,316 0,329 0,334 0,316 9.49 Z 25 .
0,299 0,302 0,322 0,332 0,299 8,08 §‘ IO \
0,276 0,282 0,312 0,329 0,277 8,30 2 1o
0,246 0,254 0,296 0,320 0,247 7.41 Z 05 *
0,212 0,221 0,275 0,303 0,214 6,41 0.0 . 3
0,170 0,178 0,245 0277 0,171 5.13 0.0 50 100 150
0,108 0,108 0,159 0,212 0,108 3,25 Pressure (kN/m"2)
0,000 0,000 0,038 0,038 0,000 0,00
Arotiynon twv ueyeov amokpione Qi & Mi
qin(Z) zi Qn(z)zi hi Qin(z) zivhi h'i Qin(2) 7i"h'i
(kN/m®) (m) (kN/m) (m) (kN) (m) (kN)
9.96 0,32 3,19 0,160 0,51 0,660 2,10
9,82 0,32 3,14 0,480 1,51 0,980 3,08
962 0,32 3,08 0,800 2.46 1,300 4,00
924 0,32 2,96 1,120 3.31 1,620 4,79
8.64 0,32 2,77 1,440 3.98 1,940 5,36
7.86 0,32 2,51 1,760 4,43 2,260 5,68
6.91 0,32 2.21 2,080 4,60 2,580 5,71
5,77 0,32 1,85 2,400 4,43 2,900 5,36
4,19 0,32 1,34 2,720 3,65 3,220 4,32
1,62 0,32 0,52 3,040 1,58 3,540 1,84
| | | 2356 | | 3046 | | 4224 |




amotiunon Euvovcag faong impulsive mode
GTOTIUNGN POTNG AVUTPOTS v ™S Pdorg impulsive mode
QTOTIUNON POTNAS UVUTPOTNG KATW TS fdong impulsive mode

Qi1=
Mj_,1 =
My =

hi=M;; / Qi1 =

377,01

487,38

675,88
1,29
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kN
kNm
kNm
m
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v=hy/Lc = 0,256 E=x/L.e= petafintd 6= 0,0 ¢ zhy= 0,0
PRE.¢. )= Che.g) p-hy, COSQ'Clg Ci(f,.g)ZZZEW-COS(V,Z;—)-I](%@
n Va L(vo/) | L(va/y) I'y(v/Y) cos(vid) | Lii(va/1)-8} | L{(v/1) S} | L{(va/) S}
=0 &=1.0 £=0.8 £E=0.6
0 1,57 7,6 1E+01 | 6,96E+01 | 6,48E+01 1,000 -6,96E+01 | -2,24E+01 | -7,31E+00
1 4,71 9,24E+06 | 8,99E+06 | 8,76E+06 1,000 -8,99E+06 | -2,52E+05 | -7,25E+03
2 7,85 1,53E+12 | 1,50E+12 | 1,48E+12 1,000 -1,50E+12 | -3,62E+09 | -8,99E+06
3 11,00 2,75E+17 | 2,72E+17 | 2,69E+17 1,000 -2, 72E+17 | -5,64E+13 | -1,21E+10
4 14,14 5,18E+22 | 5,13E+22 | 5,08E+22 1,000 -5,13E+22 | -9,14E+17 | -1,68E+13
L {01 8 | L) S L) B L) 8] IO S | 1) 8 | L) S | (vl S
=04 £=0.2 &=0 E=+0.2 E=+04 E=+0.6 E=+0.8 E=+1.0
-2,41E+00 | -7,37E-01 [ 0,00E+00 | 7,37E-01 | 241E+00 | 7,31E+00 | 2,24E+01 6,96E+01
-2,19E+02 | -7,31E+00 | 0,00E+00 | 7,31E+00 | 2,19E+02 | 7,25E+03 | 2,52E+05 | 8,99E+06
-2,36E+04 | -6,96E+01 | 0,00E+00 | 6,.96E+01 | 236E+04 | 899E+06 | 3,62E+09 1,50E+12
-2,72E+06 | -6,99E+02 | 0,00E+00 | 6,99E+02 | 2,72E+06 | 1,21E+10 | 5,64E+13 | 2,72E+17
-3,27E+08 | -7,25E+03 [ 0,00E+00 | 7,25E+03 | 3,27E+08 1,68E+13 | 9,14E+17 | 5,13E+22
Ci(E=1.0, | C(&=0.8, | Ci(&=-0.6, | Ci(E=-04, | Ci(&=0.2, | Ci(E=0.0, | CyE=10.2, | Ci(&=10.4,
¢=0) ¢=0) ¢=0) ¢=0) ¢=0) =0) ¢=0) ¢=0)
-§,71E-01 | -2,80E-01 | -9,15E-02 | -3,02E-02 | -9,22E-03 | 0,00E+00 | 9,22E-03 3,02E-02
9,25E-02 | 2,59E-03 [ 7,46E-05 | 2,26E-06 | 7,52E-08 0,00E+00 | -7,52E-08 | -2,26E-06
-3,29E-02 [ -7,94E-05 | -1,97E-07 | -5,18E-10 [ -1,53E-12 | 0,00E+00 1,53E-12 5,18E-10
1,67E-02 | 3,47E-06 | 7,42E-10 | 1,68E-13 4,30E-17 | 0,00E+00 | -4,30E-17 | -1,68E-13
-1,01E-02 [ -1,80E-07 | -3,31E-12 | -6,44E-17 [ -1,43E-21 | 0,00E+00 1,43E-21 6,44E-17
-0,805 -0,278 -0,091 -0,030 -0,009 0,000 0,009 0,030
Ci(&=10.6, | Gy(&=+0.8, | C(&=+1.0,
¢=0) ¢=0) ¢=0)
9,15E-02 | 2,80E-01 | 8,71E-01 AThotmomTiKd Propsl Vo EQUPUOGTET YPUPLIKY] KOTOVON
-7,46E-05 | -2,59E-03 | -9,25E-02 TEGEMV TVOUEVH e TYUES GKp oV TS TUES PAcNS amd To
1,97E-07 | 7,94E-05 | 3,29E-02 TPOPTA TOV TMEGEDV GTO TOLYIN.
-7,42E-10 | -3,47E-06 | -1,67E-02
3,31E-12 | 1,80E-07 [ 1,01E-02
0,091 0,278 0,805
OVOALTIKG omiomoinon
Tipég X nipis | G(E, =0) P () P () o ‘
§=X /Le (kN/mz) (kN/ml) Impulsive Pressure on Base
x=-5Lc¢/5 -12,50 &-1,00 -0,805 -6,18 -10,02 156
x=-4Lc/5 -10,00 &-0,80 -0,278 -2,13 -8,02 _ .
x=-3L¢/5 -7,50 &-0,60 -0,091 -0,70 -0,01 g )
x=-2L¢/5 -5,00 &-0,40 -0,030 -0,23 -4,01 ?Ef
x=-1Lc/5 -2,50 &=-0,20 -0,009 -0,07 -2,00 : oy 0
x=0 0,00 £=0,00 0,000 0,00 0,00 s
x=+1Le/5| 2,50 E=10,20 0,009 0,07 2,00
x=+2Lc¢/5 5,00 &=+0,40 0,030 0,23 4,01 15:0
x=+3Lc/5 7,50 &=+0,60 0,091 0,70 6,01 Pressure (kN/m"2)
x=+4L¢/5 10,00 &=+0,80 0,278 2,13 8,02
x=+5Lc/5 12,50 &=+1,00 0,805 6,18 10,02
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Yopodvvauixn Ilisoy ore Toryio convective mode:

v=hg/Lc = 0,256 = petafinto P(2)= qe1(z) p-L-Se(Te)
TINEG Z Tipég qa(2) qa(2) qa(z) qa(z) qci(2) qcl(z)
(m) z/hy | hy/Le=0,3| hy/Le=0,5 | hy/Le=1,0 | hy/Le=2,0 | hy/Le=5,0 [ hw/Le=0,25

z=0 0,00 0,00 0,723 0,608 0317 0,073 0,000 0,723
z=1-hw/10 0.32 0,10 0,724 0,608 0,320 0,074 0.000 0,724
z= 2-hw/10 0,64 0,20 0,725 0,612 0,331 0,089 0,000 0,725
7z=3-hw/10 0,96 0,30 0,729 0,622 0,354 0,108 0.000 0,729
z= 4-hw/10 1,28 0,40 0,735 0,634 0,380 0,135 0,000 0,735
z= 5-hw/10 1,60 0,50 0,740 0,649 0,420 0,174 0.015 0,740
z= 6-hw/10 1,92 0,60 0,751 0,667 0,485 0,229 0,380 0,751
z=7-hw/10 2,24 0,70 0,763 0,697 0,531 0,308 0,089 0,763
z= 8-hw/10 2,56 0,80 0,775 0,726 0,600 0,423 0,171 0,775
z= 9-hw/10 2.88 0,90 0,792 0,766 0,700 0,595 0,369 0,792
7z=10-hw/10 3,20 1,00 0,800 0,800 0,800 0,800 0,800 0,800

Pew(Z)
(kN/m’)
Convective Pressure on Walls

1,50

1,51 15

1,51 g 3.0 &

1,52 z 25 a

1,53 z IO ;,'

1,54 2 10

1.56 = o f

1,59 0.0 * T

1.61 14 L5 L6 1.7

1,65 Pressure (kN/m"2)

1,66

Amrotiunon twv ueyebov axorpione Oc & Mc

qen(2) zi Q@) Zi hi Qiw(Z) zihi h'i Qiw(z) zih'i
(kN/m’) (m) (kN/m) (m) (kN) (m) (kN)
1,50 0,32 0,48 0,160 0,08 0,660 0,32
1,51 0,32 0,48 0,480 0,23 0,980 0,47
1,51 0,32 0,48 0,800 0,39 1,300 0,63
1,52 0,32 0,49 1,120 0,55 1,620 0,79
1,53 0,32 0,49 1,440 0,71 1,940 0,95
1,55 0,32 0,50 1,760 0,87 2,260 1,12
1,57 0,32 0,50 2,080 1,05 2,580 1,30
1,60 0,32 0,51 2,400 1,23 2,900 1,48
1,63 0,32 0,52 2,720 1,42 3,220 1,68
1,66 0,32 0,53 3,040 1,601 3,540 1,88
4,99 8,13 10,62
amotiunon Euvovcag faong convective mode Q1= 79,81 kN
QTOT{UNON POTNS UVUTPOTNG Gve THS Pacng convective mode M = 130,01  kNm

QTOTIUNON POTNS UVUTPOTNG KATW TS fdong convective mode M= 16991  kNm
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Yopodvvauirn Ilicoy arov ITvBuéve convective mode (epapuclovral o1 GYEGEIS TMV KOKMKOY JEEauevarv):

¢ zhy=
2R

0,0

(A2 —DJy(A,)c0sh(A, )

sivan apxetd 610 Gredacuo va knedet
VIOYLV POVO 1] TPOT 1B10p0pPn

v=hy/Lc = 0,26 E=x/Le= petafintd 6= 0,0
D(&,6.0) = p-Z% -cosh(4,75)- Ji(4,-§)-cos8-S,(T;) W
n=1
n Ay Ji(w) | cosh(yy) Wa
1 1,811 5,82E-01 | 1,11E+00 16,99
UVOAUTIKG  GTAOTO U GT]
TIHES X Tpég J1(249) Pen(Z) Par(8)
&=x/Lec &NmM) | (&N/md)
x=-5Lc¢/5 -12,50 E=-1,00 | -5,82E-01 -1,64 -1,50
x=-4Lc/5 -10,00 £=-0,80 | -5,50E-01 -1,56 -1,20
x=-3Lc/5 -7.50 E=-0,60 | -4,67E-01 -1,32 -0,90
x=-2Lc/5 -5,00 £=-0,40 | -3,39E-01 -0,96 -0,60
x=-1Lc/5 -2.50 £=-0,20 | -1,78E-01 -0,50 -0,30
x=0 0,00 &=0,00 | 0,00E+00 0,00 0,00
x=+1Lc/5 2.50 E=+0,20 | 1,78E-01 0,50 0,30
x=+2Lc¢/5 5,00 E=+0,40 | 3,39E-01 0,96 0,60
x=+3Lc¢/5 7.50 &=+0,60 | 4,67E-01 1,32 0,90
x=+4Lc/5 10,00 £=+0,80 | 5,50E-01 1,56 1,20
x=+5L¢/5 12,50 &=+1,00 | 5,82E-01 1,64 1,50

Convective Pressure on Base

e
D

th P

)

‘Wall Heigh (m)

FTOT

==}

Pressure (kN/m”2)

ATAOOMTIKA PTOPE] Vi EQUPUOCTEL YPUUIIKY KATAVOUT TMEGE®MV TUOEVO. Pe TINES AKpmV TIG TIES Bdong omd To
TPOYIA TOV TECEMV GTO TOL(IC.

3.11.ITison ano tyy Adpavea twv Toryicmy:

Pww = Ps’ tx'ag =

6,04

KN/m®

H micon katavipetal opo1opopea ko' HYOS TV ToLYimV.

3.12. Adpaveaigxn Abveun omyy Ilidxe Opogijc:

Pmh. — dg My, —

.IZ[

1954.5
4,55

KN
KN/m’

3.13.ITieon Loyw Katakopvons Zsicuiknc 2ovioctwoac:

Y z= 0,00

Pw(@) = pw'hw'(l'Z/hw)'s\'e(Tv) =

Yoviotatol ) xpron dionepidodov Tv=

odopo EC8
oacue EAK

Sve(TV)=
Sve(TV)=

Sye(TV)=

Ul

3,532

0,30

3,53
0,36

2
m/sec

2
m/sec

M
4

AEN Ynrdpyet

¥pnoylonotsitat To edacpo. ov EC8

11,52
sec

2
m/sec

0,36

g
g

2

kN/m

KAGAB0S @.
KAGB0S @.

H mison katavépetal tpryovika kab' Yyog tov Toyiov pue HEYIGTN Tiun Tubpéve. vt oL VIoAOYILeTaL.
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3. 14. Meénioty Yopodvvauikyj IMisen - Hpoyuatiny Karavouy:
Psmax = (Piw tPw T Pew) H op1lovtia kot n xotaxdpogn dpdon cuvbudiovial Pe Tov Kavova

+Ex +0,3-Ez & +0,3Ex 4 Pmax = px.nnax+0,3pv Pmax = 0:3px.max+p"
Méyioteg Iiéoeic Toryiwv
T“léc. z Piw Pww Pew Px.max p*x.max Z; 'p*x.max Pvw
kKN/m® | kNm’ kN/m’ kN/m’ kN/m kNm/m kN/m’
7=0 0,00 10,02 6,04 1,50 17,56 11,52
z=1-hw/10 0,32 9,89 6,04 1,51 17,44 5,60 2,30 10,37
7z=2-hw/10 0,64 9.75 6,04 1,51 17,30 5,56 8,34 9,22
7=3-hw/10 0,96 9,49 6,04 1,52 17,04 5,49 13,74 8,06
7z=4-hw/10 1,28 8,98 6,04 1,53 16,55 5,37 18,81 6,91
7= 5-hw/10 1,60 8,30 6,04 1,54 15,88 5,19 23,35 5,76
7= 6-hw/10 1,92 7,41 6,04 1,56 15,01 4,94 27,18 4,61
7z=T7-hw/10 2,24 6,41 6,04 1,59 14,04 4,65 30,21 3,46
7= 8-hw/10 2,56 5,13 6,04 1,601 12,78 4,29 32,19 2,30
7= 9-hw/10 2,88 3,25 6,04 1,65 10,93 3,79 32,25 1,15
z=10-hw/10| 3,20 0,00 6,04 1,66 7,70 2,98 28,32 0,00
47,87 217,18
Toviotapévn vépoduvapukn dovaun V= 47,87 kN/m
FUVIGTAPEVT VEPOSVVOLLKT POTH M= 217,18 kNm/m
O£om eQUPIOYIG h=My/V,= 4,54 m Icodvvoun I' pappuci Iison
1 Whw= 1,42 z 1608. Prmax
Zoviotapévn vépoduvapukn dvvaun V= 18,43 kN/m 0,00 19,32 10,0%
ZovIoTapEVT VEPOSLVOLLKT POTH M= 19,66 kNm/m 3,20 12,32 60,0%
O&om eQUpIOYIS h=M,/V,= 1,07 m
n hhw= 0,33
Y dpodvvapikn mieon ot Paon tov totgiov (y=0): Prmax 10.3py = 21,02 KN/m’
0,3px max +Dv = 16,79 KN/m’
Ydpootatikn mieon ot Bdon Tov totyiov (y=0): p= 32,00 KN/m’

H vépodvvapuxn migon sivat mepinov 1o 59,1% g vépoctanikig xat Ba emnpedoet GuavTIKG To oxeducuo

Meyiorsg Igasic HvBusvo, Pxv= Piv + Peb
OVOALTIKG amlomoinon
TG X Pib Peb + Pw Pib P * Pw Pvb
KN/m’ KN/m’ kN/m’ KN/m’ KN/m’ KN/m’ KN/m’
x=-5Lc/5 -12,50 -6,18 -1,64 -7,83 -10,02 -1,50 -11,53 11,52
x=-4L¢/5 -10,00 -2,13 -1,56 -3,69 -8,02 -1,20 -9,22 11,52
x=-3L¢/5 -7,50 -0,70 -1,32 -2,02 -6,01 -0,90 -6,92 11,52
x=-2L¢/5 -5,00 -0,23 -0,96 -1,19 -4,01 -0,60 -4,61 11,52
x=-1L¢/5 -2,50 -0,07 -0,50 -0,57 -2,00 -0,30 -2,31 11,52
x=0 0,00 0,00 0,00 0,00 0,00 0,00 0,00 11,52
x=+1L¢/5 2,50 0,07 0,50 0,57 2,00 0,30 231 11,52
x=+2L¢/5 5,00 0,23 0,96 1,19 4,01 0,60 461 11,52
x=+3L¢/5 7,50 0,70 1,32 2,02 6,01 0,90 6,92 11,52
x=+4L¢/5 10,00 2,13 1,56 3,69 8,02 1,20 9,22 11,52
x=+5L¢/5 12,50 6,18 1,64 7,83 10,02 1,50 11,53 11,52
Maximum Pressure on Walls Maximum Pressure on Base
40 Seismic Direction X Seismic I?jirr‘ert‘:ﬁon X
E 30 * =
5 2,0 ;E
T = -20,0 0|0 10,0 20,0
T 10 = : 16:8
£ 00 : » z 20.0
00 P:gégure (kNim%%‘)D 00 & Base Length (m)
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4. Lawopmun) Avaivon oty SigvBovon Y:
4.1.ITopdustpor Tov povréiov udlec - slarnpiov:

= L (v,/ -
Vo= (2nt+1)-m/2 m; =m, 2/2 u 7) = my, 27’2An
oTéOun Z n=0 n] (val7) n=0
y¥=he/lg= 040 v, +2( )"Jr1 Il (v, /7) 1 =
f+2 Z I 7 §+2)/Z:B,1
1(111 7/) n=0

—_—

hT:h, Y

1 W o T ) / w 0
QyZM QVZA
n=0 vﬂ]l (Vﬂ /7/) n=0

 SLEMRAUAL)

Y A, (2 =)
2- cosh(ﬂﬂy))

1—cosh(A,»)

x|/ x[v, (D" -1 C,
=y ) s el ZO
i A hz’ = hw s = hw -
> ) >4,
n=0 nIl(v /}/) n=0
7 tanh(} T (A2 =D, (A cosh(A,)
: 2tanh(ﬂbn7)
* m., =m,6 —

= X = — Py =
h,, =h,(1+ 7y sinh(Ap) h,,x Dn h, =h,Q+ 7,y sinh(4, V)) h, x En

n Vi IU(VD/'Y) Il(vn/"{) I' l(vn/"{) An Bn Cn

0 1,57 1,06E+01 | 9,13E+00 | 8.29E+00 2,84E-01 -7,77E-02 1,03E-01

1 4,71 1,54E+04 | 1,47E+04 | 1,41E+04 9,95E-03 1,42E-02 1,21E-02

2 7,85 3,05E+07 | 2,97E+07 | 2.90E+07 2,12E-03 1,58E-03 1,85E-03

3 11,00 6,63E+10 | 6,51E+10 | 6,40E+10 7,66E-04 9,05E-04 8,35E-04

4 14,14 1,51E+14 | 1,48E+14 | 1,46E+14 3,59E-04 3,08E-04 3,34E-04

5 17,28 3,50E+17 | 3,46E+17 | 3.,42E+17 1,96E-04 2,19E-04 2,07E-04

6 20,42 8,30E+20 | 8,22E+20 | 8,14E+20 1,19E-04 1,07E-04 1,13E-04

7 23,56 1,99E+24 | 197E+24 | 196E+24 7,71E-05 8,36E-05 8,04E-05

8 26,70 481E+27 | 4,78E+27 | 4,74E+27 5,29E-05 4,89E-05 5,09E-05

9 29,85 1,17E+31 | 1,16E+31 1,16E+31 3,79E-05 4,04E-05 3,91E-05
10 32,99 2,87E+34 | 2,86E+34 | 2,84E+34 2,80E-05 2,63E-05 2,72E-05

ABpoiopota:l 2,98E-01 | -6,02E-02 1,19E-01
n Ay Ji() | cosh(yy) Ya m, Dn En
1 1,811 5,82E-01 | 1,27E+00 9,47 979,1 2,269 0,521
2 5,331 -3,46E-01 | 4, 28E+00 -0,39 43 4 0,743 0,630
3 8,536 2,73E-01 | 1,52E+01 0,05 10,6 0,745 0,635
AOpoiopara: 1033,1

T 0 oyeduuopd delopevav etvar apketd vo ANEBel vVIOYV POVo N TPOTN IOUOPEN TUAGVTOGTS VYPOL (n=1)
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I'svikn) pé0odog

mi/my = 0,238 m; = 311,2 t
my/my = 0,750 me. = 979,1 t
hi/hy, = 0,399 - hi= 1,28 m hi= 1,29
hlyhy = 1,895 h'; = 6,06 m
ha/hy = 0,521 hei= 1,67 m
h'ci/hy = 2,269 h'e= 7,26 m
T0G00TO palug vypov mov Tedavtovetat poll pe ta Toria (impulsive mode): 23,8%
TOGOGTO PAlug VYPOL TOV TUAUVTIOVETAL AvEEAPT T o Ta Totyin (convective mode): 75,0%
Zovolro nakag: 98,9%
TTocooto amoxkiiong amd o 100% g palag
Loy mapadoymv g uebodoroylog: 1,1%
4.2 Idiomepiodoc Aelauevijc:
1romepiodog impulsive mode: AEN divetar oyéor and tov EC8 Ti= 0,400
ACIT 350.3-01 Ti= 2w(m /K)™ = 2,146
h'= (teoy, 1/2 + myhy + my-hy) / (Mo, + 1y + mp) = 243
K=(Fe/12,03)(ty/h)’ = 7689.8
M= Mgy, T My + My, = 897,5
Indian Code Ti= 2m(d/g)”” = 0,066
my=htyCvy./g= 89,2 t h'=(my2 -hi + m'wh/2)/ (my/2 + m'y) = 1,55
Loy, =10t /12= 0,00357 m' g= (my/2 +m'y)g / (Chy)= 30,02
P=qhy1,0= 96,05 kN d=P-(0) / 3ELgy, = 0,00108
New Zealand Code Ti= 231-(df/g)0’5 = 0,027
q= msg / (4Lg'hy )= 583
de=qh;' / 8EI = 1,75E-04
18romepiodog convective mode: EC8  Ty=2w/{(L/g)/ (n/2)tanh((s/2)(hy/ L))}U2 = 6,067
ACI 350.3-01 Te=2n/-(B)™ = 6,035
Indian Code Te= Ce-(B/g)” = 6,035
New Zealand Code Tel=2m(B/g)"" / (2)tanh((1/2)(hy/B)) "= 6,067
4.3 Xecuxy Emirdyoven Xyediacuov:
Oplovrio Zetop. Emtdyvvon impulsive mode: ypnotpomoteitor o edcpue tov EC8
Timp= 0,400 sec Ay =Vragr = 0,24 g n 2.354
Se(Ti) = 6769 m/sec {0690
eaopo EC8  kAGdog @acpaTtog 2 Se(Ti) = 6,7689  m/sec’ n 0,690
odopae EAK  khddog gpdopatog 1 S«(Ti) = - m/sec’ n -
Opiovrio Zewou. Emrayvvon convective mode: y¥pnoponoteiton o eacua tov EC8
Teon = 6,067 sec S.(Tc) = 0372  m/sec’ 0,038
@aope EC8  khadog pacuotog 4 Se(Te) = 0372 m/sec’ | 0,038
odopa EAK 1 Se(Tc) = - m/sec” n -

4.4. Téuvovea Baonc:

H tépvovcu fdong amoTipdror pe 0L0KM PO TOL TPOPIA TOV MEGEMV
Tépvovoa Baong impulsive mode: Qi =Qj; + ag(Myytmy)= 1.758,31 kN
Tépvovoo Bdong convective mode: Qc= 172,07 kN

Ohikn Tépvovoa Baong: Q=Qi+Qc= 1.930,39 kN

sec

sec

kN/m

sec

kN/m

sec
kN/m

secC
secC
secC

sec

2
m/sec

oeh13
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4.5.Pomij Avazpomic quicms mdve and Tov mvlusva:
H pom avatpomig amoTipdTal ig 0AOKAM|P@OI] TOL TPOPik TOV MEGEDV
Mi =M;; + ag(Myo/2+mph)=

Pomr impulsive mode:

Pom convective mode:

Ok Pomm:

Mc =

M=Mi+Mc=

4.6.Porryy Avarporic auscme KdTom ano Tov mobusve:
H pom avatpomig ¢moTINGTOL BE OAOKAM]POOT TOV TTPOPIA TOV MECEWOV

ThosioF B ne At
Oin IIpulsive

Pomi convective mode:

Ohikn Porm:

RS e
IIouc.

N

M —NA L o femn 1/ L emn T N
VLT —IVLj ) T @\ It/ 2 Tkl

4.7 Eisyyoc Avazpornc & OlicOnonc:

MG,\’UIp. - 1475,3
Mevowe. = 233.998.0

Yvvolko Bapog:
Tépvovoa Bdong:
Tovied. TpiPng eddpovc-delapevig: =
FS=fW,/Q=

4.8. Ywoc Kvuaticuov tov Taiavrevousvov Yypov:

kNm
kNm

5,19

Mec =
M=Mi+Mc=
MEUUT. /M(!\'.
Wy = 25.026,5
Q= 1.930.4
0,40

916,16

284,12

1.200,29

1 1Nngc 1N
1.1U5,12

370,16

1.475,28

158,61

kN
kN

>1,20 Asv Ohiobaivel

kNm

kNm

>1,0

Aev avaTpEnsTal
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diax = 0,84-(B/2)-S(Te)/'g = 025 m
(hy/2) (B/2+g) = 0,18 < 1/a,= 4,17 Agv amatTelton ayKOpmoT
4.10.Ydpodvvapuky Iison:
Impulsive mode Conveclive mode
N
=
.
! ! o
s = < T
e
* i “ | “
Ydpodvvapuxn Ilicoy oro Toryio impulsive mode:
v=hy/Lg = 0,400 z= petofAnto qo(0)= 0,553 pi(z)= qo(z)-p-Lr-a,
Tipuég z Tég TG 9(0) 96(2) /35(0) | 9o(2) /40(0) | 9o(2) /q0(0) | Qo(2) /q0(0)
(m) z/h,, v=h,, /Lc hy/Lg=0,1| hy/Lg=1,0 | hy/Lg=3,0 | hy/Lg=5,0
z=0 0,00 0,00 0,00 0,000 1,000 1,000 1,000 1,000
z=1-hw/10 0,32 0,10 0,10 0,134 0,987 0,987 0,995 1,000
7z=2-hw/10 0,64 0,20 0,20 0,268 0,973 0,973 0,991 1,000
7=3-hw/10 0,96 0,30 0,30 0,386 0,947 0,947 0,984 1,000
7= 4-hw/10 1,28 0,40 0,40 0,553 0,894 0,905 0,964 0,995
z=5-hw/10 1,60 0,50 0,50 0,700 0,825 0,845 0,934 0,985
z=6-hw/10 1,92 0,60 0,60 0,853 0,735 0,761 0,887 0,958
z=7-hw/10 2,24 0,70 0,70 1,080 0,635 0,663 0,822 0,907
7= 8-hw/10 2,56 0,80 0,80 1,347 0,508 0,533 0,732 0,828
7= 9-hw/10 2,88 0,90 0,90 1,853 0,324 0,324 0,476 0,635
7=10-hw/10 3,20 1,00 1,00 3,440 0,000 0,000 0,113 0,113
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q4(2) q(2) Qo(2) q0(2) qo(2)
h,/Ls=0,1 | h,/Ls=1,0 | h,/L5=3,0 | h/Lz=5,0 | hw/LB=0,4 p“‘(z)z
(kN/ m ) Impulsive Pressure on Walls
0,334 0,334 0,334 0,334 0,334 6,41
0,330 0,330 0,332 0,334 0,330 6,33 3.5
0,325 0,325 0,331 0,334 0,325 6,24 g 30 ’%\
0.316 0316 0,329 0334 0316 6.07 g 2 Y
0,299 0,302 0,322 0,332 0,300 5,76 % 1:5 '\
0,276 0,282 0,312 0,329 0,278 5,33 E ) X
§,246 0,254 §,296 0,320 (0,248 4,77 To0s 3
0,212 0,221 0,275 0,303 0,215 4.13 0.0 —®
0.170 0.178 0,245 0277 0,172 331 00 >0 100
0.108 0.108 0.159 0212 0.108 2.08 Pressure (kN "2)
0,000 0,000 0,038 0,038 0,000 0,00
Arotiunony tov usyelaov arxdxpiong Qi & Mi
Aiw(2) zi Quw(2)Zi hi Qi(2) zi*hi h'i Qiw(2) zi*h'i
&Nm) | m) | &Nm) [ ) (kN) (m) (kN)
637 0,32 2.04 0.160 0.33 0,660 1,35
6,29 0,32 2.01 0,480 0,97 0,980 1,97
6,16 0,32 1,97 0,800 1,58 1,300 2,56
5,92 0,32 1,89 1,120 2,12 1,620 3,07
5,55 0,32 1,77 1,440 2,56 1,940 3,44
5,05 0,32 1,62 1,760 2,85 2,260 3,65
4,45 0,32 1,42 2,080 2,96 2,580 3,68
3,72 0,32 1,19 2,400 2,86 2,900 3,45
2,70 0,32 0,86 2,720 2.35 3,220 2,78
1,04 0,32 0,33 3,040 1,01 3,540 1,18
15,12 19,57 2713
amotiunon Euvovcag faong impulsive mode Qi1 = 37792 kN
AIOTIUNGY POTNG AvaTPOmnS v g Pdong impulsive mode M, = 48921  kNm
QTOTIUNGN POTNS UVUTPOTNG KATW TNg fdong impulsive mode M, = 678,16  kNm
hi= M;, / Qi1 = 1,29 m

Ydpodvvauirn Ilicoy arov IvBuéve impulsive mode (epapuilovial oL GYEGEIS TMY KOKAKOY SECAUEVOV):

v=hy/Lg = 0,400 E=y/lg= perofinto 6= 0,0 = zhy= 0,0
Pi(£.6.0) = Ci(£.0)- p-hy, -cosO-ay =23 cost,0)-n2 o
o L, 1) -vy, 4
n Va L(vo) | Li(va/Y) I'y(vu/Y) cos(vud) | Li{i(va/v) -8} | L{(vu/1) &} | L{(Va/) S}
=0 £=1.0 £=0.8 £=0.6
0 1,57 1,06E+01 | 9,13E+00 | 8.29E+00 1,000 -9,13E+00 | -4,49E+00 | -2,21E+00
1 4,71 1,54E+04 | 1,47E+04 | 141E+04 1,000 -1,47E+04 | -1,54E+03 | -1,66E+02
2 7,85 3,05E+07 | 2,97E+07 | 2,90E+07 1,000 -2.97E+07 | -6,52E+05 | -1 47E+04
3 11,00 6,63E+10 | 6,51E+10 | 6,40E+10 1,000 -6,51E+10 | -2 97E+08 | -1,40E+06
4 14,14 1,51E+14 | 1 48E+14 | 146E+14 1,000 -1,48E+14 | -1,41E+11 | -1,38E+08

Lii(v/Y) 8

Li{(n/7) 8}

Lii(va/7) 8}

Li{(va/y)-&}

Li{(va/Y) 8}

L{(v/v) &

Li(va/Y) 8}

Li{(v/v)-&}

&=-0.4 &=10.2 &=0 &=+0.2 &=1+0.4 E=1+0.6 &=+0.8 E=+1.0
-1,05E+00 | -4,24E-01 | 0,00E+00 | 4,24E-01 1,05E+00 | 221E+00 | 4,49E+00 9,13E+00
-1,87E+01 | -2,21E+00| 0,00E+00 | 2,21E+00 | 1,87E+01 1,66E+02 | 1,54E+03 1.47E+04
-3,48E+02 | -9,13E+00 | 0,00E+00 | 9,13E+00 | 3,48E+02 1,476+04 | 6,52E+05 2,97E+07
-6,92E+03 | -3,85E+01 | 0,00E+00 | 3,85E+01 | 6,92E+03 1,40E+06 | 2.97E+08 6,51E+10
-1,42E+05 | -1,66E+02 | 0,00E+00 | 1,66E+02 | 1,42E+05 1,38E+08 [ 1.,41E+11 1,48E+14
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Ci(€=1.0, | Ci(E=0.8, | Ci(&=-0.6, | Ci(E=04, | Cy(&=0.2, | Ci(E=0.0, | CiE=10.2, | Ci(&=10.4,
¢=0) ¢=0) ¢=0) =0) =0) ¢=0) ¢=0) =0)
-8,93E-01 | -4,39E-01 | -2,16E-01 | -1,03E-01 | -4,15E-02 | 0,00E+00 | 4,15E-02 1,03E-01
9,38E-02 | 9,85E-03 | 1,06E-03 | 1,19E-04 1,41E-05 0,00E+00 | -1.41E-05 | -1,19E-04
-3,32E-02 | -7,28E-04 | -1,64E-05 | -3,89E-07 [ -1,02E-08 | 0,00E+00 1,02E-08 3,89E-07
1,68E-02 | 7,68E-05 | 3,61E-07 | 1,79E-09 9,96E-12 0,00E+00 | -9.96E-12 | -1,79E-09
-1,01E-02 [ -9,63E-06 | -9,43E-09 | -9,74E-12 [ -1,14E-14 | 0,00E+00 1,14E-14 9,74E-12
-0,826 -0,430 -0,215 -0,103 -0,041 0,000 0,041 0,103
Ci(E=10.6, | C,(E=10.8, | C;(¢=11.0,
=) =) =)
2,16E-01 | 439E-01 | §,93E-01 ATAOTOMTIKA UTOpsl Vot EQUPUOGTET YPALpIIKT KOUTOVOUT
-1,06E-03 | -9,85E-03 | -9,38E-02 MECEDOV TVOHEVA HE TIPES AKp OV TIS TIHES Pfdong amd To
1,64E-05 | 7,28E-04 | 3,32E-02 TPOQIA TOV TECEWOV OTO. TOLYLO.
-3,61E-07 | -7,68E-05 | -1,68E-02
9,43E-09 | 9,63E-06 [ 1,01E-02
0,215 0,430 0,826
AVOATIKG  amiomoinon
TéSy mpés | Gi(E, ¢=0) P (3) Pin($)
Sl (kN/mz) (kN/mz) Impulsive Pressure on Base
y=-5Lg/5 -8,00 &-1,00 -0,826 -6,35 -6,41
y=-4Lz/5 -6,40 &=-0,80 -0,430 -3,30 -5,13 150
y=-3Lg/5 -4,80 &-0,60 -0,215 -1,65 -3,85
y=-2Lp/5 -3,20 &=-0,40 -0,103 -0,79 -2,57 g
y=-1Lg/5 -1,60 &=-0,20 -0,041 -0,32 -1,28 -f:f
y=10 0,00 £=0,00 0,000 0,00 0,00 = B
y=+1Lg/5 1,60 &=+0,20 0,041 0,32 1,28 ;
y=+2Lp/5 3,20 &=10,40 0,103 0,79 2,57
y=+3Lg/5 4,80 &=+0,60 0,215 1,65 3,85 15.0
y=+4Lg/5 6,40 &=+0,80 0,430 3,30 5,13 Pressure (kN/m”2)
y=+5Lp/5 8,00 &=+1,00 0,826 6,35 6,41
Yopodvvauixn Ilisony oroe Toryio convective mode:
v=hy/Lg = 0,400 = petofinto Pe(2)= qua(2)-p-L-Se(To)
TIpES Z Tipég qa(@) qai(z) qa(2) qa(@) qa(z) qcl(z)
(m) z/hy h/15=0,3| h,/Lg=0,5 | h/Lg=1,0 | h,/13=2,0 | h/Lz=5,0 | hw/LB=0,4
z=0 0,00 0,00 0,723 0,608 0,317 0,073 0,000 0,666
z=1-hw/10 0,32 0,10 0,724 0,608 0,320 0,074 0,000 0,666
z=2-hw/10 0,64 0,20 0,725 0,612 0,331 0,089 0,000 0,669
z=3-hw/10 0,96 0,30 0,729 0,622 0,354 0,108 0,000 0,676
7=4-hw/10 1,28 0,40 0,735 0,634 0,380 0,135 0,000 0,685
7= 5-hw/10 1,60 0,50 0,740 0,649 0,420 0,174 0,015 0,695
7= 6-hw/10 1,92 0,60 0,751 0,667 0,485 0,229 0,380 0,709
7z=T7-hw/10 2,24 0,70 0,763 0,697 0,531 0,308 0,089 0,730
z=8-hw/10 2,56 0,80 0,775 0,726 0,600 0,423 0,171 0,751
z=9-hw/10 2,88 0,90 0,792 0,766 0,700 0,595 0,369 0,779
z=10-hw/10 3,20 1,00 0,800 0,800 0,800 0,800 0,800 0,800
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PewlZ)
(KN/m%)
Convective Pressure on Walls
2,02
2,02 s
2,03 = 30 b4
2.05 = 25 4
208 z 2.0 ¢
: TS $
2,11 F 10 >
2.15 2 05 >
2,21 0.0 T
228 0.0 Lo 2,0 3.0
2,36 Pressure (kN/m"2)
2.43
Amortiunoy twv usyelov amdkpiong Oc & Me
qen(2) zi Qin(z) Zi hi Qin(Z)-Zi*hi h'i Qin(z) zi*h'i
(Nm) | (m) | &Nm) | @m) &N (m) (N
2,02 0,32 0,65 0,160 0,10 0,660 0,43
2,02 0,32 0,65 0,480 0,31 0,980 0,63
2,04 0,32 0,65 0,800 0,52 1,300 0,85
2,06 0,32 0,66 1,120 0,74 1,620 1,07
2,09 0,32 0,67 1,440 0,96 1,940 1,30
2,13 0,32 0,68 1,760 1,20 2,260 1,54
2,18 0,32 0,70 2,080 1,45 2,580 1,80
2,25 0,32 0,72 2,400 1,72 2,900 2,08
2,32 0,32 0,74 2,720 2,02 3,220 2,39
2,40 0,32 0,77 3,040 2,33 3,540 2,71
6,88 11,36 14,81
amotiunon tEpvovcas Paong convective mode Qe = 172,07 kN
QTOTIUNON POTNS UVATPOTNG Gve TS facng convective mode M., = 284,12  kNm
QTOTIUNON POTNS UVUTPOTNG KATW TS fdong convective mode M., = 370,16  kNm

Ydpodvvauirny Ilicoy orov ITvfuéva convective mode (£papudlovrai o1 6yEceIc TV KUKAIKOVY delauevmv):

v=hy/Lg = 0,400 Ey/lg= petafinto 6= 0,0 = zhy= 0,0
(£.c.0) i cosh(4,35)- J,(4,-&)-cos8-S,(1.) W, = 2R
- B "2 =D, c0sh(,7)
n Ay J1() cosh(hyy) WY etvat apketod 610 oYedacud va Aneoet
1 1,811 5,82E-01 | 1,27E+00 9.47 VIOYIV HLOVO 1) TPAOTH 1010HOpen
aveALTIKG amAomoinon
TéSy Tipég J1(23) Pe() Par(8)
Ev:y/LB (kN/ mZ) (kN/ ml) Convective Pressure on Base
y=-5Lg/5 -8,00 &=-1,00 | -5,82E-01 -2,09 -2,02
y=-4Lg/5 -6,40 &-0,80 | -5,50E-01 -1,98 -1,62 24
y=-3Lg/5 -4,80 &=-0,60 | -4,67E-01 -1,68 -1,21 S
y=-21p/5 -3,20 &=-0,40 | -3,39E-01 -1,22 -0,81 E e
y=-1Ly/5 | -1,60 =020 |-1,78E-01 -0,64 0,40 )
y=0 0,00 &=0,00 | 0,00E+00 0,00 0,00 : 2 ) 0
y=+1Lg/5 1,60 &=+0,20 | 1,78E-01 0,64 0,40 e
y=+2Lg/5 3,20 &=+0,40 | 3,39E-01 1,22 0,81 '
y=+3Lg/5 4,80 &=+0,60 | 4,67E-01 1,68 1,21 2.0
y= +4Lg/5 6,40 &=+0,80 | 5,50E-01 1,98 1,62 Pressure (kN/m”2)
y=+5Lg/5 8,00 &=+1,00 | 5,82E-01 2,09 2,02

ATLomomTIKA Pmopsl VoL EQUPUOCTEL YPUULIKY KOUTRVOUN TECEMV TUBEVH e TILEG AKpOV TIS TIMEG Bdong amd To
TPOPIA TOV TMECEMV GTO TOL(I.
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4.11.Ilicon and Tny Adpaveia twv Toryiwy:

Pww = Pstyag =

6,04

>

2

kN/m

H nieon KotavEUETOL OLOIOUOPOU KaO' DYOS TMV TOLYImV.

4.12. Adpavaaxy Avvaun oy Iidxe Opogijc:

P = ag'mrr)\. =

1

19545
4,55

KN
KN/m®

4.13.Ilieon Loyw Kataxopvonc Zetcuikijc Jovictocos:

[l 1]

AEN Yndpyet

¥pNnoipomoiEitat To epdopo tov EC8

o

oeh.18

v z= 0,00 PuS) = pwhy (1-2/hy ) Sye(Tv) = 11,52 KN/m” |* =
Fuviototol 1 xpnon Borspiddov Tv= 0,30 sec
Suo(TV)= 3,53 m/sec’
| 0,36 g
géopa EC8 Swe(Tv)= 3532 misec” /036 g KAGBOg . 3
paopa EAK Sve(Tv)= - m/sec’ il - g hadog @. 1
H nieon kotavépetot Tpryovikd ko' Yyog Tov Toyiov pe HEYLoTn Tip Tuluéva avT oL vroioyileTol.
4. 14. Ménety Yopodvvauikiy IMisen - Hpoyuaricy Karavouy:
Pymax= (Piw TPw T Pew) H opifévTia kot n xataxdpuen dpdon covdudioviat pe Tov kavéva
+Fy #03-Ez & 203Ey 4 Pmax= Pymaxt0.3py Pumax = 0.3Pymax Py
Meénoreg Iiégeig Toiyiaw
Tipég z Piw Pow Pew Py.max Pymax | Zi 'PTymax Pyw
kKNm® | kNm’ kN/m’ kN/m’ kN/m kNm/m kN/m’
z=0 0,00 6,41 6,04 2,02 14,47 11,52
z=1-hw/10 0,32 6,33 6,04 2,02 14,39 4,62 231 10,37
z=2-hw/10 0,64 6,24 6,04 2,03 14,31 4,59 6,89 9,22
z=3-hw/10 0,96 6,07 6,04 2,05 14,16 4,55 11,39 8,06
7z=4-hw/10 1,28 5,76 6,04 2,08 13,87 4,49 15,70 6,91
z=5-hw/10 1,60 5,33 6,04 2,11 13,48 4,38 19,69 5,76
7= 6-hw/10 1,92 4,77 6,04 2,15 12,96 4,23 23,26 4,61
z=T7-hw/10 2,24 4,13 6,04 2,21 12,39 4,05 26,36 3,46
7= 8-hw/10 2,56 3,31 6,04 2,28 11,63 3,84 28,81 2,30
z=9-hw/10 2,88 2,08 6,04 2,36 10,48 3,54 30,06 1,15
z=10-hw/10| 3,20 0,00 6,04 2,43 8,46 3,03 28,79 0,00
41,32 193,27
TovioTapévn vdpoduvapukn dvvaun Vy= 41,32 kN/m
TUVIGTUEVH VOPOSVVOLLIKT POTH My= 193,27 kNm/m
O£om eQUPIOYIG h= My/Vy= 4,68 m Ioodvvaun I' pappuci IMison
n hhw= 1,46 z 1008, Py max
FovioTapévn vdpoduvaky dvvapn V= 18,43 kN/m 0,00 15,92 10,0%
FOVIGTOEVT VEPOSVVULIKT POTIH M= 19,66 kNm/m 3,20 13,54 60,0%
O&oT eQUpPLOMS h=M,/V,= 1,07 m
n  hhw= 0,33
Ydpoduvapukh mwison ot faon tov toryiov (y=0): Pymax +0.3py = 17,93 KN/m’
0.3pymas tpv= 15,86 kN/m’
Ydpootatikn migon ot Bdon Tov totgiov (y=0): p= 32,00 KN/m’

H vépodvvapuxn migon sivat mepinov 1o 52,8% tng vépoctanikig kat Ba smnpedoetl onuavTiKd To oxeducuo
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Meéyiotec Iiéosic ITvBuéve. Pyv= Pib T Pev
AVOAVTIKA amlomoinon
TéQy Pib Pev + Pw P Po * Pw Pw
kNm® | kNm’ kN/m’ kN/m’ kN/m’ kN/m’ kN/m’
y=-5Lg/5 -8,00 -6,35 -2,09 -8,43 -6,41 -2,02 -8,43 11,52
y=-41p/5 -6,40 -3,30 -1,98 -5,28 -5,13 -1,62 -6,75 11,52
y=-3Lg/5 | -4,80 1,65 1,68 335 3,85 Jiai -5.06 11,52
y=-2Lp/5 -3,20 -0,79 -1,22 -2,01 -2,57 -0,81 -3,37 11,52
y=-11g/5 -1,60 -0,32 -0,64 -0,96 -1,28 -0,40 -1,69 11,52
v=0 0,00 0,00 0,00 0,00 0,00 0,00 0,00 11,52
y=+1Lg/5 1,60 0,32 0,64 0,96 1,28 0,40 1,69 11,52
y=+2Lg/5 3,20 0,79 1,22 2,01 2,57 0,81 3,37 11,52
y=+3Lp/5 4,80 1,65 1,68 3,33 3,85 1,21 5,06 11,52
y=+4Lg/5 6,40 3,30 1,98 5,28 5,13 1,62 6,75 11,52
y=+5Lg/5 8,00 6,35 2,09 8,43 6,41 2,02 8,43 11,52
Maximum Pressure on Walls Maximum Pressure on Base
Seismic Direction Y Seismic Direction Y
35 198
3.0 LS k¢ & o /‘y-*
E 25 \ E 40 8.4
£ 20 \ = 29
> = \ P 60 ‘
£ 15 \ 'g -10- . ] 50 140
s 10 2 4.0
0,0 T T — 186
0,0 5,0 10,0 15,0 20,0 Base Length (m)
Pressure (kN/m*2)
5. Yopoorarixy Licoy:
O K. Actoyiag: Py =hy, = 40,00 KN/m’ h= 4,00 m
0 K. Asrovpywomra: Py =hyvw = 32,00 kN/m’ AN hy = 3,20 m
6.O0os1c Toumv:
= hsoil= 3,00 m
hsoil-tb= 2,50 m
* 3
Vsoil = 18,0 kN/m
¢’ = 28,0 degrees
h p° = 0,0 degrees
b hsoil 0= 0,0 degrees
5= 17,0 degrees
\ / ToonTIKES wONcEg
b TO0GOGTO GUUUETOYNG pY%o 100%
T Kn= 0,240
K, = 0,072
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0.1. Qoeic Foirv vnd Zaouinec TovOnrkec - Meébodos Mononobe-Okabe:
Y eloKkEC evepynTikee mdnoeic:

oeh.20

= arctan {Ky/(1+K,)}= 12,6 degrees
y=arctan{Ky/(1-K,)}= 14,5 degrees
K- cos®(p-8-y) _{ (k) Kpz= 0,511
AE T 5 =
i .si B (-ky) Kag= 0,552
cosy-cos’0-cos(B+0+y)-| 1+ Sngirgeainge T 4
cos(0+6+y)-cos(p—96)
.
2 (+k\') PAE: 30 ,8 kN/m
= . e JH (12K =
Pae= 05Ky H (1K) { (k) Pas= 2838 KN/m
(+kv) ('k\')
opt{ovTio mBnom: Paen= Pag-cos(6+8) = 29,46 27,57 kN/m
KOTAKOPLEY donon: Pap = Par-sin(0+3) = 9,01 8.43 kN/m
Ttveton n mapadoyn 0Tt o1 0BAGELS 0KOAOVOOTV T TUPUKATO TPOPTA K00 VYOS TOL TOT{OV:
CTUTIKEG GEICLIKN GUVOMKEG
othosig smavénon obhosig
1,50d= 678  kN/m’ 678  kNm’
H=h-=
Pa + AN\ Pae 2,50
—> —>
% 3 ,
KayH= 145 kNm’ 0,50-d= 226  kNm’ 16,79  kN/m
(tky) (k)
d=(Paen- Pap)/H= 4,52 4,59 KN/m’
Yo kg o TikéS mBNoElg:
K cos’(@+0-y) { (k) Kee= 3,821
PE = 7=
i .si _ k) Kpe= 3,652
cosy-cos’8-cos(d—0+y)-| 1— sin(0+¢)-sin(@+B-w) (-ke) Kep
cos(d—-0+w)-cos(B-06)
_ 2
Ppe= p% Kpgyson “H(1£Kv) = (tky) Pee= 184,33 kN/ m2
(k) Pp= 152,52 KN/m
H=h-=
(k) (-ky) 2,50
op1&ovnia ménon: Ppg n= Ppg-cos(0-3) = 176,28 145,86 KN/m’ m
KoTaxdpuen dOnon: Prg = Ppe-sin(0-3) = -53,89 44,59 1N/m’ 145,86 kN/m’
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Yeoukés mbnoeic yio axAdvntovg Totyovg:

mnosic GEIGHIKT
npsuiag smavénon
1.50-ag v H= 1620  KN/m’ 16,20 kN/m’
H=h-=
4 i = | 2,50
> m
— — L ——
KoyH= 23,87 0500,y H= 540  KN/m’ 2927  kNm’
K, =1l-singp = 0,53
6.2.Q0nes1c ooy v Yrarikéc YovOnwec - Méfodoc Coulomb:
YroTucEg evepynmikeéc mdnoeic:
2
cos -0
K, = (®-8) 5= 0323
1 4 [sin(8+¢)-sin(o-
cosze-cos(6+6)- 1+ sin(0+9)-sin(¢—p)
c0s(6+8)-cos(p-0)
Pa= Kaysor ' H = 145 KN/m’ H=h-=
2,50
optovTio denon: Pyy=Py-cos(64d) = 13,89 KN/m* m
Katakopuen adonon: Pa=Pa-sin(0+3) = 4,25 KN/m’ 13,89 KN/m’
Fovoin Avvaun: PA=0,5Ka Vson o= 18,16 kN/m
opovria Abvaun: Pyy=Pa-cos(8+3) = 17,36 kN/m
KOTOKOpLEN Advopn: Pa=Pa-sin(0+3) = 5,31 kN/m
2toTikEc mobnTikES ®OAGEIS:
2
cOos +6
K, - (#+86) S 4830
(3 —
cos2e -60s(5-8)-|1- sin(8+9)-sin(¢+p)
cos(3-8)-cos(p-8)
Pp= p%Kpyem ‘H = 217.36 KN/m’ H=h=
2,50
opovnia @Onon: Pp,=Pp-cos(8-6)= 207,87 kN/m’ m
Kataépoen dGonon: Pp,=Pp-sin(6-8)= -63,55 KN/m’ 207,87 kN/m’

Yramkeg mOnosi os npspio:

K, =1-singp = 0,53

Po= Koo H = 23,9 KN/m” H=h=
2,50
opilovtia dOnon: Pap="Pa-cos(0+8) = 22,83 KN/m” m

Katakopuen donon: Pay=Pasin(0+3) = 6,98 kN/m 22,83 KN/m’
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7. Ocpuorpaciarec Alapopec ave - kAT vac (YLa EAeyyo As1TovpyikdTTec):

a/a Karokaipt | Xeovog
Depuoxpocia aépa 37 0 °C
Oepuoxpacia e6dpovg 15 10 ©
AT= (Whe)-(To-Ty) / (o + Wie +oz)
oy, o2 0,005 m °C/w Yo vYpaL
0,110 1 YL £30Pog
0,060 m'°C/w 10 atudoempa
h: TG0 SOUKOD GTOY(EIOD
Ac: 1,75 w/m/°C
T1: Bspproxpacia otnv smedvei 1
T2 Bepuroxpacia oTnv smedvew 2
YTIOTETA AEZEAMENH
Xewmvog
0c
h au(poc .
T2=10°c| || T1=0°C Oepehioon:
N\ T1=0°C / Touyio:
T2-10 ©
Kolokaipt
+37°C
£0090s Ospelioon:
T1-15°C T2=37°C
. T2=37 °C /! Toyia:
T1-15°C
YTIEPTEIA AEEAMENH
Xewdvag
Ospelioon:
T1=0°C | |T2-10C Heraon
T1-0°C Toyyio:
T2=10 © sampo;
Kolokaipt
+37°C
12=37¢| | T1=15 % fepehioon:
237°C Touyia:
| |
T1=15 ©

AT=

AT =

AT =

AT

AT

15,7

14,0

15,7

-16,6

oeh.22
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8.2veToin Snpavenc (yia isyyo AsiTovpyikoTnToc):

Emtpénetat va Ao pPaveton vaoyy g Opo10popoT TTdcT Beppokpuciog.

oLVIEAEGTHG Ocpikng dacTohng:

Sievboven X:
d1evbvvon Y:

A (m)
14,49
20,79

oy —

u (m)
82.80
118,80

o1

1,00 %107 "¢

>

2A./u (mm) Scsxl()j
350 -0,308 -15,4 °C
350 -0,308 -154 °C

9. Eisyroc oe avbywen and Avecy Tmv vroysimy vddTmy:

hw = 1,00
hsoil = 3,00

ysoil = 18,0

= 'Yw'hw:
A=a-CB=

IB. mbpéva Wmwb.=
LB. totgiov Wroyy.=
IB. mhaxag Wmr.=
LB. edapovg Wed.=
Yovoro Woh.=

FS=Wol. /A=

m
m

kN/m

3

-10,0
-5179.9

64749
29190
28327
3996,0
162225

3,13

>

KN/m’

222%2% %

ok >130

Ts=-0,5¢, /0,

10.IIpodiactacioiopen - Extiunon Hayove & Onitcuov Toryiow {Hlapadoyn Toryio Ipofoioc):

T'vetat n amhovotevpévn mapadoyn 0Tt To Totyio ivatl TpoPfoiog TakTmpévog ot Bepehinon.

ETNV TPOYUOTIKOTNT, OTAV TO, EYKAPOLOL TOLYIN EIVOL KOVTQE, TPOKELTAL Y10 TPIEPEIOTN TAGKY, HE EAMUCTIKES

TOKTOGELS 0T Bspeiinon Kot 6To Totyio.
AxOUN ayvoovTUl KATE TOVS DITOAOYIGUOVS 01 BMTTIKES KUl EQPEAKVOTIKES SUVAELS EVIOG EMTESOL TOL TOTY(I0V
Kot Bsmpeiton 0Tt 0VTO VIOKEITAL OE KOBap KA.

Evrauxd Meyén Apaoewv:

OKA Myspoor. =
OKA MU(SpDo‘(. =
MZm‘r.QBnoswv =
MZEKI.LL.QBI]UEUIV =
Mvépo@wwlm-x =
Mvépefmvuplm-Y -

MU Spoduvopua-Z

Zovovaguoi OKA:

106,7
54,6
23,8
64,2
217,2
193.3
19,7

I 1,35%(IB)+1,50x%(Y dpootatikn):
II. 1,00x(IB)+1,00x(Ydpootatiki H+1,00x (Y dpodvvapikn-X)+0,30x(Ydpodvuvapui-Y )+0,30x(Y dpoduvapiki-7.):

IIL. 1,00x(IB)+1,00x(Ydpoctatucn)+0,30x (Y dpoduvapa-X)+1,00x(Ydpoduvapucn-Y)+0,30x(Ydpodvvapkn-Z):
IV. 1,00x(IB)+1,00x(Ydpootatuc)+0,30x(Ydpodvvapukn-X)+0,30x(Ydpoduvvapuki-Y)+1,00x(Ydpodvvapukn-Z):
V. 1,00x(IB)+1,00x(Ydpootanikn)-1,00x(Zsiop. Q0Mosig)+1,00x(Ydpoduv.-X)+0,30x(Ydpoduv.-Y )}+0,30x(Y 5poduv.-Z
VI. 1,00x(IB)+1,00x(Y3pootatikn)-1,00x(Zeiop. Q616£15)-1,00x(Ydpoduv.-X)-0,30x(Ydpoduv.-Y)-0,30x(Ydpoduv.-Z}
VII. 1,00x(IB)+1,00x(Y3pootatikn)-1,00x(Zeiop. Q0Moeig)+0,30x(Ydpoduv.-X)+1,00x(Yopodov.-Y H+0,30x (Y dpoduv.
VIIIL. 1,00x(IB)+1,00x(Ydpootatiki)-1,00x(Zeion. Q61ce1g)-0,30x(Ydpoduv.-X)-1,00x(Y dpoduv.-Y)-0,30x(YSpoduv.-
IX. 1,00x(IB)+1,00x(Ydpootatuch)-1,00x(Zeiop. Qnoeg)+0,30x(Ydpoduv.-X)+0,30x(Ydpoduv.-Y)+1,00x(Y dpoduv.-.
X 1,00x(IB)+1,00x(Ydpootanikn)-1,00x(Zeiop. Q0noceig)-0,30x(Ydpoduv.-X)-0,30x(Ydpoduv.-Y)-1,00x(Ydpodvv.-Z):

XI. 1,35x(IB)-1,50x (Zrat. Qbnoe):

kNm/m
kNm/m
kNm/m
kNm/m
kNm/m
kNm/m
kNm/m

OKA Vvﬁpoot. =
OKA VUE)pDUT. =
VZm‘r.ElB nosav =
VZEIU.LI.QBHUE(DV =
Vvépovacx.ulm-X =
VvSpﬁfmm}nm-Y -

Vvapoﬁuvumm]-l -

80,0
51,2
28.5
56,8
479
413
18.4

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

oeh.23
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Zovovaouoi OKA:
L. 1,00x(IB)+1,00x(Ydpoototikn):
II. 1,00x(IB)-1,0x(Ztat. Q6noe):

Evratikd MeyéOn Lovovaaumyv OKA:

oeh.24

1. Msd= 160,0 kKNm/m I. Vsd= 120,0 kN/m
II. Msd= 230 kKNm/m II. Vsd= 104.6 kN/m
III. Msd= 253.8 kINm/m III. Vsd= 98,0 kIN/m
IV. Msd= 139.4 kKNm/m IV. Vsd= 34,0 kN/m
V. Msd= 2135 kNm/m V. Vsd= 478 kN/m
VI Msd=  -232,7 kNm/m VI. Vsd= -59,0 kN/m
VII. Msd= 189.5 kINm/m VII. Vsd= 41,2 kIN/m
VIII. Msd=  -136,7 kNm/m VIIL. Vsd= -52,5 kN/m
IX. Msd= 75,2 kNm/m IX. Vsd= 27,2 kN/m
X. Msd= -94 4 kNm/m X. Vsd= -38.4 kN/m
XI. Msd= -35.7 kNm/m XI. Vsd= -42.8 kN/m
Evratikd MsyéOn Lovdvaguomy OKA:
I. Msd= 54,6 kNm/m I. Vsd= 51,2 kN/m
II. Msd= -23.8 kNm/m II. Vsd= -28.5 kN/m
Emiioyn Orliouod toiyiov
A0S TOLYIoV tX: 0,35 m N ETAOYN TOV £XEL YIVEL OTHV GpYH] TOV VITOAOYIGUOV
Tp1Y. eviGyvon Totyion: 0,00 m
Awoxng Omdiouog Aietoune: )
eSWwTEPIKD
) _ deSapeving
Asl: 20/ q 1125 q | AsZ As4 \ £c fe
SQEAKLOUOG 20 125 ‘[ [tj X ous. jf
As.ToT.: 25,13 cm’/m hot 65ovag NI
, | e & %wés .
£6WTEPLIKO As1 As3 p p
BeSapevig SlaTtopn %ﬁ%wem g%\%gfm
As2: o118/ w| 125 w ‘ =
Ohiym I8 125 I\ J;
As.tom.: 20,36 em’/m %
Orlioudg Aravouic: Ordiouoc Tprywvikne Eviayoang.
_ Bdon toiyiov
As3: ®12/ w| 150 v Asd: o112/ w ‘ ‘ 150 L 4 ‘ As.evioy.: 010/ w 150 L
12 150 12 150 10 150
As.tom.: 7,54 cm’/m As.tom.: 7,54 em’/m As.tom.: 5,24 em’/m

Eleyyoc oe Kouwny oc kataorach ASitovpyikotnrag.

Katryopia mepiaiiovrog XC4

xkanyopia opi&ipotos 3 (EN 1992-3, nop.7.3.1) TomoBeteiton Aopida waterstop yio v Tanpm daxonn Suppodv

GTUTIKO VYOGS:
TOGOGTO OTAGHOD:

LETPO ELUGTIKOTNTUSG CKUPOSELOTOS
HETPO ELACTIKOTNTOG YaAvPa
AOYOG PETP®V EAUCTIKOTTUG

d=h-c-®/2= 288
(D p=As/(bd)= 0,00873
(I) p= As / (bd) = 0,00707

Ecm = 31.000
Es = 200.000
a.= Es/Ecm = 6,5

mm

MPa
MPa
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0VBETEPOC AEOVUS: x/d= (2.p1) [(1+2/aepl)0:S -1] = 0,284
omote X = 81,8 mm
/= (aepy) [(1+2/20p2)" - 1] = 0,260
omoTE X = 74.8 mm
poyroppayiovag: z=d-xi/3= 260,7 mm z/d= 0,91 TPETEL
zp=d-x,/3= 263,1 mm z/d= 0,91 z/d <0,95
epelxuoTikn tdon yaivPo: Gy = MISd/(Z['Asl) = 83,3 MPa ok, 0s<0,8-fyk
O = M sd/(zi-Ag) = 44.4 MPa ok, 0s<0,8-fyk
QAT TAON GKVPOBEUUTOS: Cetr = 2'MISd/(Zrb'X1) = 5,12 MPa ok, ocb<0,45-fck
Ge =2-M'sd/(zyb-xy) = 242 MPa ok, ocb<0,45fck
VIOAOYIGHOS EBPOVE POYUNG
(D) Wi = Srmax (Esm-Eem )= 0,06 mm ok
(II) Wi = Sr:max'(as‘m'acm): 0,04 mm ok
(I) (8sm-Eem )= max [Gs‘kt'(fct,etf/pp,eff)'(1+ae'pp,eff)]/Es ;0,664E:} 2,500E-04 <(0,60s/Es
(I1) (Sem-5em)™ max{ [Oske (Ferett/Pper) - (17ae Ppei))/Es ; 0,6064/Es } 1,332E-04 < 0,60s/Es
(D pper= (Actés “A'p) / Acer= 0,02811
() poer= (Aste A%/ Acer=  0,02219
Y10 UTOCTACELS OGOV <= 5(cto/2)= 245 Y0 UTOGTACES OGOV > S(cHe/2)= 245
(I) Stmax= 3,4¢10,425k Ko/ pper = 257,0 mm (D) Spmax= 1,3 (t-x1)= 348,7 mm
(I1) Sy max= 3.4¢+0,42 5k ko @/ ppesr = 273,9 mm (1) sy max= 1,3 (te-x1)= 357,7 mm
Emioy) max gdpovg poypig Y10 6)e610616: Wmax = 0,20mm ﬂ 0,20 mm
Elsyyoc os Kouyn os kotdoraon Agtoyiog:
max Msd= ITTT kNm/m Nsd= -35,0 kN/m
min Msd= -232.7 kINm/m Nsd= -35,0 kN/m
A IGTES AMONTNGELS:
0.26-(fom/ ) b-d 3,89
~MOGOGTO OMAGHOD: A pmip= Max 3,89 cm’/m ok
0,0013-b-d 3,74
250 250
~UITOGTAGEL PAPOOV:  Syay= mMin 250 mm
2-h 700 GE TEPOYEG PEYIGTNG EVIUONS
ve&= Ny / (bd ) = 0007 pEmaxMy/(bd L= 0201 or=1-(1-2ps) *Hvg = 0,22
ve= Ny / (bd fg) = 0,007 peminMg/(bd L= 0,168 o =1-(1-2p) *+vg = 0,18
Agian™ bd (fcd/fsd) - 24,20 cm2/m Agiron= 25,13 sz/m ok
Apu=o bd (Lyfg)= 19,68 cm’/m Ag o= 20,36 cm’/m ok
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Eleyyoc oe Ardtunony oe kardoraon Actoyiog:

1,83 <=2
0,100
0,355

MPa

kN/m

AEN amotteitot omMopds Stituncng

Crae=0,18/y.= 0,12 k= 1+(200/d)"* =
p=Asl/b-d= 0,00873 <=0,02 Cep= Ned/Ac =
k= 0,15 Vai= 0,035k £ =
Vg™ [Craek-(100-py-f) P +ky 6] byd = 181.36 KN/m
MinVeg ™ [Vnintks Gep] byo-d = 106,47 kN/m
S 18136 kN/m >= max Vsd= 120,0
Crac= 0,18/7.= 0.12 k= 1+(200/d)"” =
p=As2/b-d= 0,00707 <=0,02 Gep~ Ned/Ac =
ki= 0.15 vair= 0,035k £ =
Viae= [Crack-(100-pr-f) " +ky 0] by d = 169,35 KN/m
minVRd,c: [Vmin+k1 'ch] 'bw -d= 106,47 kN/m
— Vea = 169,35 kN/m >= min Vsd= 59,0

0,100
0,355

1,83 <=2
MPa

kN/m

AEN amoiteitol omAiopog StdTunong

Eleyyoc Eiayiorov Ondiguotd Aiovoung (kora BS 8007):

Y1ov omAiopnd Sravoung TiBovToL Ta TUPUKET® EAGYICTE Opid Yiol TV GIOQVY PIYHAT®GNG TOV VEAPOD
GKUPOBEPATOC TIG TIPDTES 3 NuEPES, Moym depopag Beppokpaciog oxvpodépatog - meptfaiiovtos.

Peric= ot 0,26%
TI+T2= 40 °c

W= Smax*0,5-a-(T1+T2) — Smax= W/ [0,5 a7 (T1+T2)]= 1000
smax— (fct/fb)-(D/2p) — p= (D 28pa) (fet/fb) = 0,40%
Ag oo™ 7,00 cm’/m

Agaon= 7.54 em’/m
smax— (fct/fb)-(D/2p) — p= (D 28pa) (fet/fb) = 0,40%
Agonon= 7.00 em’/m

Agwon™ 7,54 em’/m

pmin= 0,35%

ok

pmin= 0,35%

ok

AN AEN ITPOKYIITEI EITAPKEIA I'TA TO TOIXIO ITPOBOAO AEN EINAI KPIXIMO.
AKOAOY®OEI ITTO AKPIBHE ANAAYXH ME TOIXIO QY TPIEPEIXTH 1 TETPAEPEIXTH ITAAKA.
H EITAPKEIA THX AEEAMENHE GA EAEI'XOEI TEAIKQE ME XPHXH TPIZATAEXTATHE ANAAYZHZ

EINI®PANEIAKON IIEITEPAXMENQN ETOIXEIQN.

<:0,2 s fcd

<:0,2 'fcd

oeh.26
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11.Ilpodiactacioioynen - Extiunon Hayove & Omitouob Toryiowv Hlapadoyy Toryio Tpispsiory Ilidral:

Tiveton 1 amAovoTELIEVN TTOPUdoyN OTL TO TOLKIO Efvaon TPIEPEIGTH TAGKA TUKTOUEVT O Oepehioon
Kot 6Tt Suo eyKkapota totxia. Avtd npobimobetet To eyKapoia Toyia va PpioKoviol GYETIKG KOVTA.
ZTNV TPOYUOTIKOTNTO TPOKELTOL YO TPIEPEICTI TAGKO UE EANOTIKES TUKTMOELS OTN BepeAlmon Kot oTe Totyid.
Axopn ayvoolhvTot KATA TOVS DITOAOYIGHOVS 01 BMTTIKES Kol EQEAKVGTIKES SUVANELS EVIOG EMTTESOL TOV TOTYioV

Kot Bewpelton 0TL GV TO LIOKETTAL G KUOUPN KA.

TOIXIO KATA X

=

TPIEPEIGTY TTh

€ TUKTOUEVES

mhevpEs

=3

aKa.

TOIXIO KATAY

H enilvon yiveton pe ypfion tov mvakov  Stiglat / Wippel.

AOyoc mhevpov TAGKAS:

oeh.27

Totyio xatd Y: ey=h/B= 0,250 Ta mopaxdTo 16YHovY EOcoV Ta € eival < 1,5
l/ey=B/h= 4,000
Totyio xatd X: ex= h/C= 0,160
1/ex=C/h= 6250
Mopoen Poptiov Yvvieh. Poptiov Toryio Y [ Zvvreh. Poptiov Toryio X|
Dopria OpO10pOp g T pl"{COVlKéz opotopop. | TPYoViKO || opowopop. | Tpryevikd
) kKN/m” |ty kN/m'|| K=p-B-h | K=p-B-W2 | K=p-Ch [ K=p-C-h?2
a. Tratikég QNoelg - 22.83 - 730.6 - 1141.5
b. Yeiopuég Qnoeig 16,20 13,07 1036,8 418,4 1620,0 653,7
c. Yopoototikn O.K.A. - 40,00 - 1280.0 - 2000,0
d. Yépootatikn O.K.A. - 32,00 - 10240 - 1600,0
e. Ydpoduvauukn Ex 12,32 7,00 788.6 2239 - -
. Ydpodvvopxn Ey 13,54 2,37 - - 13543 1187
o. Yopodvvapukn Ez - 11,52 - 368,6 - 576,0
Evpeon pondv yic OMOIOMOPOH POPTIEH - TOIXIO KATA Y
Doprtin Me.em Mem Maem Mam Mg er Mam
[la. Zratuctc QBaec - - - - - - kNm/m
b. Zeiocukéc QOnoeig -107,66 -16,04 -38,18 4,71 -120,83 13,72 kNm/m
c. Ydpootatikn O.K.A. - - - - - - kNm/m
d. Yopootatikn O.K.A. - - - - - - kNm/m
e. Yopodvvapukn Ex -81,89 -12,20 -29,04 3,58 -91,90 10,44 KNm/m
f. Yopodvvopwn Ey - - - - - - KNm/m
|- Yoépodvvapun Ez - - - - - - kNm/m
Evpeon ponav yie TPITONIKH @OPTIXH -TOIXTO KATA Y
Doptia M. em Mem Miem Mym Mg er Mim
[la. Tramic OBRoec -53,00 -151 20,05 1,74 -41,35 531 kKNm/m
b. eiopuég Qnoeig -30,35 -0,86 -11,48 1,00 -23,68 3,04 KNm/m
c. Yopoototkn O.K.A. || 92,86 -2,64 -35,13 3,05 -72,45 9,31 KNm/m
d. Yopootatukn O.K.A. || -74,29 -2,11 -28,11 2,44 -57,96 745 kNm/m
e. Yopoduvapkn Ex -16,25 -0,46 -6,15 0,53 -12,67 1,63 kNm/m
f. Yopodvvopwn Ey - - - - - - kNm/m
|- Ydpoduvapukn Ez -26,75 -0,76 -10,12 0,88 -20,86 2,68 kNm/m
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oeh.28

Evpzon portov yia OMOIOMOPOH ®OPTIXH - TOIXIO KATA X
Dopti M em Mam Ms.em M m M er My,
a. Tratikég QONosig - - - - - - kNm/m
b. Xewouxég QONoelg -133.49 -0,92 -42.00 3,16 -138,16 9,79 kNm/m
c. Yopootatikn O.K.A. - - - - - - kNm/m
d. Yépootatuy O.K.A. - - - - - - kNm/m
e. Yopoduvapkn Ex : - = - - - kNm/m
. Ydpodvvapn Ey -111,60 -0,77 -35,11 2,65 -115,50 8,18 kNm/m
lg. YSpoduvapixn Ez 4,00 - - - - - kNm/m
Evpson pondv yo TPITONIKH GOPTIXH - TOIXIO KATA X
Doptiu Maem Mam Msem Mym Myer Mum
a. Tratikég QONosig -6422 -0,22 -21,93 1,13 -47.,25 3,82 kNm/m
b. Zsicuuikéc QOnoeig 0,00 -0,13 -12,56 0,65 -27,06 2,19 kNm/m
c. Yopootonkq O KA || -112,52 -0,39 -38,43 1,99 -82,79 0,69 kNm/m
d. Yépootatikn O.K.A. -90,02 -0,31 -30,74 1,59 -66,23 5,36 kNm/m
e. Yopodvvapikn Ex - - - - - - kNm/m
f. Yopodvvopwn Ey -6,68 -0,02 -2,28 0,12 -4,92 0,40 kNm/m
2. Yopoduvapukn E; 3241 0,11 11,07 0,57 23,84 1,93 KNm/m
LB. a&ovikn ketaxdpouen dvvoun otn Bacn tov 1o1yiev:

Totyio X: Ne= tx-h-ye + (CH2tx)- (B+2ty) to Ve / QCH2B+Htx+4ty) = -60,31 kN/m

Toio Y: Neg= ty-hey. + (CH2tx)-(B+2ty) -t ve / (QCH2BH4tx+4ty) = -60,31 kN/m

2ovovaauol OKA:

I. 1,35x(IB)+1,50x(Y dpoctatikn):
II. 1,00x(IB)+1,00x(Ydpoctatucn)+1,00x (Y dpodvvapixn-X)+0,30x(Yopoduvapuxn-Y )+0,30x(Ydpodvvapkn-Z):

III. 1,00x(IB)+1,00x(Y8pootatkn)+0,30x (Y dpoduvapuxi-X)+1,00x(Ydpoduvapukn-Y )+0,30x(Y dpodvvapumn-Z):
IV. 1,00x(IB)+1,00x(Ydpootatuci )+0,30x(Ydpodvvapukn-X)+0,30x(Ydpodvvapuki-Y)+1,00x(Ydpodvvapukn-Z):
V. 1,00x(IB)+1,00x(Ydpootatikn)-1,00x(Zeicp. Q0\ceg)+1,00x(Ypoduv.-X)+0,30x(Ydpoduv.-Y)H0,30x(Y Spoduv.-Z
VI. 1,00x(IB)+1,00x(Y3poctatikn)-1,00x(Zeiop. Q0nceg)-1,00x(Ydpoduv.-X)-0,30x(Ydpoduv.-Y)-0,30x(Ydpoduv.-Z}
VII. 1,00x(IB)+1,00x(Y38pootatikn)-1,00x(Zeiop. Q6Moeg)+0,30x(Ypoduv.-X)+1,00x(Ydpoduv.-Y )+0,30x(Y dpoduv..
VIII. 1,00x(IB)+1,00x(Ydpoctatikn)-1,00x(Zetop. Q07o£15)-0,30x(Y8poduv.-X)-1,00x(Y dpoduv.-Y)-0,30x(Ypoduv.-
IX 1,00x(IB)+1,00x(Y8pootatikn)-1,00x(Zeiop. QMoeig)+0,30x(Ydpoduv.-X)+0,30x(Ydpodov.-Y)+1,00x(Ydpoduv.-.
X. 1,00x(IB)+1,00x(Ydpootatikn)-1,00x(Zeiop. Q0Moe15)-0,30x(Ydpoduv.-X)-0,30x(Ydpoduv.-Y)-1,00x(Ydpoduv.-Z):

XI. 1,35x(IB)-1,50x (Ztat. QOnoe):

2ovovaauol OKA:

I. 1,00x(IB)+1,00x(Y poctatikn):
II. 1,00x(IB)-1,0x(Ztat. Q0n0e):
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Evrtatikd Meyébn Yysdaouov vio O.K.Actoyiag:

POIIEY YXFAIAYMOY - TOIXIO KATA Y

[CDOPT{G Mc.em Mc,m Md,em Md,m Md,er Md,nn
[la. Tromiéc QOfoe -33,00 -1,51 -20,05 1,74 -41,35 5.31 KNm/m
b. Xsicukés QOnosig -138,02 -16,91 -49,66 5,70 -144,51 16,77 kNm/m
c. Yépootatiky O.K.A. 9286 -2.64 -35,13 3,05 -72,45 9,31 kNm/m
d. Yopootatiky O.K.A. || -74,29 -2.11 -28,11 2,44 -57.,96 7,45 kNm/m
e. Yopodvvapikn Ex -98.14 -12,66 -35,19 4,11 -104,58 12,07 kKNm/m
f. Yopoduvapukn Ev 0,00 0,00 0,00 0,00 0,00 0,00 kNm/m
2. Yopoduvapuxn Ez -26,75 -0,76 -10,12 0,88 -20,86 2,68 kNm/m
Fovévacuoc I -79.51 -2,26 -30,08 2,61 -62,02 7.97 kNm/m
Yovévacuog I -180.45 -15,00 -66,33 6,82 -168,79 20,32 kNm/m
Fovévacuog II -111,76 -6,14 -41,70 3,94 -95,59 11,87 kNm/m
Fovévacuog IV -130,48 -6,67 -48,78 4,55 -110,19 13,75 kNm/m
Fuvévacuoc V -42.44 1,90 -16,66 1,11 -24,29 3,55 kNm/m
Fovévacuog VI 169,88 27,69 59,78 -7.64 197.39 22,19 kNm/m
Tuvévacuog VII 26,26 10,77 7,97 -1,77 48,92 -4,90 kNm/m
>ovdvaopoc VI 101,19 18,82 35,15 -4,76 124,18 -13,74 kNm/m
Zovévacuoc IX 7,54 10,23 0,88 -1,15 3431 -3,02 kNm/m
>ovdvaopoc X 119,91 19,35 42,23 -5.38 138,79 -15,62 kNm/m
>ovévacuog X1 79,51 2,26 30,08 -2,61 62,02 -7,97 kNm/m
min Msd -180.45 -15,00 -66.33 -7.64 -168,79 -22.19 kNm/m
max Msd 169,88 27,69 59,78 6,82 197.39 20,32 kNm/m
POIIEY > XEAIAYMOY - TOIXIO KATA X
[CDOPT{(I Ma_.em Ma:m Mb_.em M‘b__m Mb:er Mb,rm
[la. TroTuctc Qooetc -64,22 -0,22 -21,93 1,13 -47.25 3,82 KNm/m
b. Zeicukéc QOnoeic -133,49 -1,05 -54.,56 3.81 -165,22 11,98 kNm/m
c. Yopootonkq O K. A || -112,52 -0,39 -38.,43 1,99 -82,79 6,69 kNm/m
d. Yopootatiky O.K.A.[| -90,02 -0,31 -30,74 1,59 -66,23 5,36 kNm/m
e. Yopoduvapkn Ex 0,00 0,00 0,00 0,00 0,00 0,00 kNm/m
f. Yopodvvopwn Ey -118,28 -0,79 -37.39 2,76 -120,41 8,58 kNm/m
2. Yopodvvapukn Ez 2841 -0,11 -11,07 0,57 -23,84 1,93 kNm/m
Fovévacuog I -96,34 -0,34 -32,90 1,70 -70,88 5,73 kNm/m
>ovévacuog I -134,02 -0,59 -45,28 2,59 -109,51 8,51 kNm/m
Fovévacuog II -216,82 -1,14 -71,46 4,52 -193,80 14,51 kNm/m
>uvévacuog IV -153.91 -0,67 -53,03 2,99 -126,20 9.86 kNm/m
Fovévacuog V -0,53 0,46 9,28 -1,22 55,71 -3.47 kNm/m
>ovévacuog VI 87,48 1,01 38.35 -3,23 142,26 -9.78 kNm/m
>ovévacuog VII 2,00 -0,09 -16,90 0,71 -28,58 2,54 kNm/m
>uvévacuog VIII 170,27 1,56 64,53 -5,16 226,55 -15,78 kNm/m
Fovévacuog IX -20,42 0,38 1,33 -0,82 39,02 -2,12 kNm/m
Fovévacuog X 107.36 1,09 46,10 -3,63 158,95 -11,12 kNm/m
Fovévacuog X1 96,34 0,34 32,90 -1,70 70,88 -5,73 kNm/m
min Msd -216,82 -1,14 -71,46 -5.16 -193,80 -15,78 kNm/m
max Msd 170,27 1,56 64,53 4,52 226,55 14,51 kNm/m
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Evrtatikd Meyébn Yysdacuob yio Q. K. Asitovpyikdtntog:

POIIEY YXFAIAYMOY - TOIXIO KATA Y

oeh.30

[CDOPT{G Mc.em Mc,m Md,em Md,m Md,er Md,nn

[la. Tromiéc QOfoe -33,00 -1,51 -20,05 1,74 -41,35 5.31 KNm/m
b. Xsicukés QOnosig -138,02 -16,91 -49,66 5,70 -144,51 16,77 kNm/m
c. Yépootatiky O.K.A. 9286 -2.64 -35,13 3,05 -72,45 9,31 kNm/m
d. Yopootatiky O.K.A. || -74,29 -2.11 -28,11 2,44 -57.,96 7,45 kNm/m
e. Yopodvvapkn Ex -98.14 -12,66 -35,19 4,11 -104,58 12,07 kKNm/m
f. Yopoduvapukn Ev 0,00 0,00 0,00 0,00 0,00 0,00 kNm/m
2. Yopoduvapuxn Ez -26,75 -0,76 -10,12 0,88 -20,86 2,68 kNm/m
Fovévacuoc I -74.29 -2,11 -28,11 2,44 -57,96 7.45 kNm/m
Fovévacuog I 53,00 1,51 20,05 -1,74 41,35 -5,31 kNm/m
POIIEY Y XEATAYMOY - TOIXIO KATA X

[CDO pTict M em Mam My em Mim M er Mb.m

[la. Zratucéc Q8o 64,22 -0,22 21,93 1,13 -47.25 3,82 kNm/m
b. Zewouxég QOMoeg -133.49 -1,05 -54,56 3,81 -165,22 11,98 kNm/m
c. Yopoototukn O.K.A. || -112,52 -0,39 -38,43 1,99 -82,79 6,69 kNm/m
d. Yopootatikqg O.K.A.[| -90,02 -0,31 -30,74 1,59 -66,23 5,36 kNm/m
e. Yopodvvapkn Ex 0,00 0,00 0,00 0,00 0,00 0,00 kNm/m
f. Yopodvvapkn Ey -118,28 -0,79 -37,39 2,76 -120,41 8,58 kNm/m
¢. Yopoduvapikn Ez -28.41 -0,11 -11,07 0,57 -23,84 1,93 kNm/m
Fovdvaouog 1 -90,02 -0,31 -30,74 1,59 -66,23 5,36 kNm/m
Zovévacuog I 64,22 0,22 21,93 -1.13 4725 -3.82 kNm/m

11.1.Hpodiactacrorioyneny - TOIXIO KATA Y:

Emiioyn Orlioued toiyiov

Zdyog Toryion (. 0,35
tp. Evioy. Toryiov kGrw: 0,00
zp.Eviay. Toiyiov yovieg: 0,00

1 EMAO TOV £XEL YIVEL OTNV ap)] TOV DTOAOYIGUDV

Kartoxopppoc Omlicuoc Aiozoung: .
£SWTEPDIKO
SeSapevhg
Asl: ®18/ W | 150 v\ ;| As? 984 £c fe
SPEAKLOUOG 18 150 f $ x 2 = ous. I/ o
As.Tom.: 16,96 cm’/m T | * i ) asovas - et |
ST €1 s
E6WTEPIKO As1 As3 . .
BeSopevng StaTtopn g(\:\/gouugo\/pm@wem ga\%g/uh
As2: ®16/ w| (150 W S
, vl s v |
OAlym 16 150 B
As.tom.: 13,40 em’/m %
Op1iévriog Oniiouog Aioroung:
As3: ®16 / v‘ 125 v‘ Asd: 16/ v‘ |125 V‘
16 125 16 123
As.ToT.: 16,08 cm’/m As.tom.: 16,08 cm’/m
Ormhiouoc Tpryovikne Evioyvong:
AS.KOTO: 10/ 7 150 7 Asyovigg.: @10/ T‘ |150 T‘
10 150 0 150
As.ToT.: 5,24 cm’/m As.tom.: 5,24 cm’/m
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Eleyyoc oe Kéuwn oe kKOT60T00N AITODRYIKOTHTOG:
Katnyopia mepiaiiovrog XC4
koyopla o@i&ipotos 3 (EN 1992-3, mup.7.3.1) Tomobstsiton Awpida waterstop yio v TAnpn dukonn duppomv

GTUTIKO VWYOG: dis=h-c-®2= 285,0 mm
d;s~h-c-®2~= 302,0 mm
TOGOGTO OTAGHOV: pi=As/(bd)= 0,00595 p=As/(bd)= 0,00533
px=As/ (bd) = 0,00470 ps=As/ (bd)= 0,00533
LETPO SAUOTIKOTNTUS OKUPOBEUATOS Ecm = 31.000 MPa
HETPO EAUSTIKOTNTOS YOAL P Es= 200.000 MPa
LOYOG HETPOV EAUCTIKOTNTAG a,= Es/Ecm = 6,5

0VdETEPOG AEOVUGS:

x1/d= (aep1) [(1+2/aepl)o’S -1]= 0,241 onoTE X = 68,8 mm
X/d= (aep2) [(1+2/aep2)™ - 1] = 0,218 omdte X2 = 62,1 mm
Xs/d= (aeps) [(1+2/aeps)™ - 1] = 0,230 omdte X3 = 69,5 mm
X/d= (acpa) [(1+2/aep4)0’S -11= 0,230 onoTe Xy = 69,5 mm
poyroPpayiovag: z,=d; x,/3= 262,1 mm z/d = 0,92 mpémet
z,=d; %/3= 2643 mm z/d= 0,93 z/d < 0,95
z3=d; x3/3= 278.8 mm z/d= 0,92
z,=dy-X4/3= 278.8 mm zld= 0,92
£QEAKVOTIKY TdoN YaAvPa: Gy = Mlsd/(zl ‘Aq) = 167,1 MPa ok, os<0,8-fyk
62 = Msd/(z;-Ag) = 149.6 MPa ok, 0s<0,8fyk
0 =M'sd/(z3-Ag) = 62,7 MPa ok, o©s<0,8-fyk
Gy = Mnsd/(z4 Ag)= 447 MPa ok, 0s<0,8-fyk
OATTUCN TAON GKVPOBEUUTOS: Oapr = 2-M'sd/(zy°bx;) = 8.24 MPa ok, ocb<0,45-fck
ez = 2 -M”sd/(zz-b-xz) = 6,46 MPa ok, ocb<0,45-fck
Gepz = Z-Mlsd/(23 ‘bx3)= 2,90 MPa ok, ocb<0,45-fck
Oes = 2°M'sd/(zybx) = 2,07 MPa ok, ocb<0,45 fck

VIOAOYIGUOS EVPOVE PWYUNG

(D) W1 = Semax (EsmEem)— 0,16 mm ok
(ID Wiz = Seamax (Esm-Eem)= 0,15 mm ok
(I) Wis = Semax (Esm-8em)™ 0,06 mm ok
(II) W4 = Semax (Esm-€em)= 0,05 mm ok ApvnTiKe W enpaivel pndeviko sdpog paypie.
(@ (esm£em)r= max { [6Ke (feretePpetr) (118 Pperr)/Es ; 0.664/Es ) 5,146E-04 >=0,60s/Es
10) (gan-cn)e= max { [Os-ke (fecer/ Ppetr) (1 Fae Ppe)]/Es ; 0.604/Es ] 4,488E-04 < 0,60s/Es
(D (esm2em)s= max { [o-ki (oot Pperr) (112 Pperr)]/Es ; 0,60/E} 1,880E-04 <0,60s/Es
D) (gsm-cm)a= max{ [Os-ke (T e/ Pper) (1+ae Ppe)]/Es : 0.604/Es ] 1,341E-04 <0,60s/Es
(D) ppem= (AtE ALY/ Acer= 0,01810 (D) ppers= (Aster ™" A'p) / Acerr = 001720
(ID) ppete= (As+é§1Z ‘A'p)/ Acer= 0,01397 (D) ppeses= (As+§12'A'p) /Aot = 0,01720
Y10 ATOGTAGELS OGOV <= 5(c+o/2)= 240 Y0 UTOGTAGES OGOV > S(cte/2)= 240
(1) Se.maxi= 3,4c+0,425k Ko/ pperr = 305,1 mm (D) semaxi= 1.3-(ty-x1)= 365,6 mm
(T0) Sy maxz= 3,400,425k ka0/ppee = 330,7 mm (1) spmax2= 1,3-(ty-%x2)= 374.3 mm
(D) se.maxs= 3,440,425k 50/ pperr = 2941 mm (D Semaxs= 1.3-(t-%3)= 364,7 mm
(II) Sy.maxa= 3,4¢10,425kikp/pp ey = 2941 mm (II) Semaxa= 1,3-(ty-x4)= 364,7 mm

Emioy max g0povg poypig Yo oyed1aopo: Wmax = 0,20mm W 0,20 i

oeh.31
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EAeyyoc oe Koy oe katdoraoy Acroyiog:

minMsd,c=  -180,5 kKNm/m Nsd= -60,3 kN/m
maxMsd,c=  169.9 kNm/m Nsd= -60,3 kN/m
minMsd,d= -168.8 kNm/m Nsd= 0.0 kN/m
maxMsd,d= 1974 kNm/m Nsd= 0,0 kN/m

MG LOTES OMUITIOEIS:

0,26+ (fam/ ) b-d 4,08

~MOGOGTO OMAGHOD: A pip= Max:
0,0013-b-d 3,93
(250 250

~OMOGTAGELS pAPO@V:  Spax= min

2+h 700
ve= Ny / (bd f.9) = 0,013 pe=minMy./ (bd’ f)= 0,133
va= N/ (bd fug) = 0013  pg=maxMyge/ (bd* f)= 0,125
ve=Nu/ (bd fug) = 0,000 pg=minMyq/ (bd* f)= 0,111
ve= N/ (bd f.9) = 0,000 pe=maxMys/ (bd f)= 0,130
Aga=o bd (fdfa)= 14,30 em’/m Adtzor= 16,96
Apa=o bd(Lyfa)= 13,31 cm’/m A ron= 13,40
Aga= o1 bd (Lof)= 13,66 em’/m Ag ron= 16,08
Agye=o01bd (ff)= 16,16 em’/m Agror= 16,08

Eleyyog oe digzunon ge kordataan Aaroyiog - Eleyro¢ otov mobuéva:

*Mston Twn Tépvovoag
TEMNOYXE?Y YXFAIAYMOY - TOIXIO KATA Y

'

Doprio, Kopotwop. Krpry. Vsd

a. Tratkég QOnoelg - 730,6 -34,25 kN/m
b. Xeicuikéc QOncelg 10368 4184 -68,21 kN/m
c. Yopoototky O.K.A. - 1280,0 60,00 kN/m
d. Yépoototikn O.K A - 10240 48,00 kN/m
e. Ydpoduvapkn Ex 788,6 223,9 47,46 kN/m
f. Yopodvvapwn Ey - - 0,00 kN/m
f. Yopodvvouwn Ez - 368,6 17,28 kN/m
>uvdvacuos I 90,00 kN/m
Yuvévacpog I 100,65 kN/m
>vvovacuos T 67,42 kN/m
>uvovacpog IV 79,52 kN/m
>uvdvaouos V 32,44 kN/m
Yuvévacuog VI -72,86 kN/m
>ovévacuog VII -0,79 kN/m
Yovdvaopog VI -39,63 kN/m
Fovévacuog IX 11,31 kN/m
Zovdvaopdg X 51,73 kN/m
Fovévacuog X1 -51,37 kN/m

min Vsd -72,86 kN/m

max Vsd 100,65 kN/m

2
4,08 cm /m

>

250 mm

ok

GE TEPOYEG PEYIGTNG EVIONONS

or=1-(1-2p0) vy =

on=1-(1-2pa) +va =

o =1-(1-2p5) *+vg =

or=1-(1-2p9) vy =

cm’/m ok
cm’/m ok
cm’/m ok
cm’/m check

SQEAKVETUL O OTAMGHOG As2
EPEAKVETUL 0 OTAMGHOG As]

0,13
0,12
0,12
0,14

oeh.32
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Cra=0,18/y. = 0,12 k= 1+(200/d) ~ = 1,84 <=2
p=Asl/b-d= 0,00595 <=0,02 Cep= Npd/Ac = 0,172 MPa <=0,2 foq
= 0.15 Vi DESI oy ™ 0,436
Vg [Craek-(100-p-fig) *+ey 6] by -d = 161,96 kN/m
minVeg,e= [Vinintki -Gep] by -d = 131,62 KN/m
— Vea—= 161,96 kN/m >= max Vsd= 100.6 kN/m
AEN amotteiton omAopog S16Tpunong
Crac=0,18/y.= 0,12 k= 1+(200/d)"* = 1,84 <=2
p=As2/b-d= 0,00470 <=0,02 Oep= Neg/Ac = 0,172 MPa <=0,2foq
ki= 0,15 Vain= 0,035k £ = 0,436
Viae [Craek(100-pr- ) +y 0] byod = 150,28 IN/m
MinVgg = [Vinintky Gep] -by-d = 131.62 kN/m
— Ved, = 150,28 kN/m >= min Vsd= 72,9 kN/m
AEN amaiteitol omAopog SidTpnong
=Méyiom T Tépvovoug
Shear=Csx qxh bottom edge midpoint side edge maximum bottom edge| side edge
Cs opotopt. | Cs tp1y. Cs OHOLO}L Cs tpty.
1,030 0,501 1,680 0,380
| DopTio Vouotop. Vipry. Vopotop. Vrpuy. max Vsd maxVsd
|a. Yrouksg QONosg - -45.8 - -34.7 -45.8 -34.7 kN/m
b. Zewopxég QONoelg -66.,7 -26,2 -108.9 -19.9 -92.9 -128.7 kN/m
c. Yopootatikn O.K.A. - 80,2 - 60,8 80,2 60,8 kN/m
d. Yopootaticy) O.K.A. - 64,1 - 48.6 64,1 48,6 kN/m
e. Yopodvvapkn Ex 50,8 14,0 82,8 10,6 64,8 93,4 kN/m
f. Ydpodvvapxn Ey - - - - 0,0 0,0 kN/m
. Ydpoduvvopu Ez - 23,1 - 17,5 23,1 17,5 kN/m
>ovévacuog I 120,24 91,20 kN/m
Yovévacuog I 135,84 147,33 kN/m
> ovévacuog M1 90,49 81,93 kN/m
Fovévacuog IV 106,65 94,18 kN/m
>ovévacuog V 42.90 18,60 kN/m
Fovévacuog VI -100,53 -178.79 kN/m
>ovévacuog VII =245 -46.81 kN/m
>ovévacuog VIIT -55,18 -113,38 kN/m
>uvvdvaopoc IX 13,71 -34,55 kN/m
>ovévacuog X -71,34 -125,64 kN/m
>uvvdvaopoc XI -68.63 -52,05 kN/m
min Vsd -100,53 -178,79 kN/m
max Vsd 135,84 147,33 kN/m
— Vrd.= 161,96 kN/m >= max Vsd= 1473 kN/m
AEN amonteiton omAMopos S Tpunong
— Vrd,= 150,28 kN/m < min Vsd= 178.8 kN/m

O &heyyog yivetar pe avoyr 20%, emeidn TPOKEITUL Yio LEYIOTN T, 1] OTOIC EXEL TOMKO YUPUAKTNPO KUl dgV

EMEKTEIVETAU GE PEYGAT TEPLOYN.

AEN oamotteiton omAMopos S Tpunong
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Avoets oo mivaxeg: "Rectangular Concrete Tanks", Javeed A. Munshi

Cd opowop.| Cd Tpry.
96,50 25,80
Doprio Uopotop. Utpry. U (mm)

a. Ytotikég QBNcelc - -1,31 -1,31
b. Zsicukéc QOnosic -3.47 -0,75 -4,22
c. Yopootatikiy O.K.A. - 2,29 2,29
d. Yépootatikny O.K.A. - 1.83 1,83
e. Yopoduvapkn Ex 2,64 0,40 3,04
f. Yopodvvapun Ey - - 0,00
o. Yopodvvapun Ez - 0,66 0,66
>ovdvaouocg 1 3,43
Zovdvaopdg II 5,07
>ovdvaouoc T 2,94
Zovdvaouog IV 3,40
>uvdvaopoc V 0,85
Zovdvaopdg VI -5,62
>vvdvaouoc VII -1,28
Fovdvaopdg VIII -3,49
>uvdvaopoc IX -0,81
Zovdvaopdg X -3,96
>ovévacuog X1 -1,96

min U (mm) -5,62

max U (mm) 5,07

Eleyyog FEidyiotov Ornhiguot Aiovoung (kera BS 8007):

Y1ov omopo Stavoung TiBovTon To TUPUKATE® EAGYIGTO 0PIt YO THV QIOGUYT PIYUITOGHS TOV VEAPOD
GKLPOBEPATOS TIS TIPMOTES 3 NUEPES, MOY® Saopag Beplokpaciog ok podéuatog - neptfdiioviog.

_ p 3days _
[l M e

Tl +T2= 45

W= Smax0,5-a(T1+T2)

As1: Smax— (fct/fb) ((D/Zp)

ASZ: Smax— (fct/fb) (CD/Zp)

AS3: Smax— (fct/fb) (@/2]3)

Ags? Smax= ({e/£p)(D/2p)

0,26%

°c

Smax= W / [0,5-a;(T1+T2)]=

p= (P/2sax)-(fet/fb) =

Asl ot

AS].‘[OT[.:

p= (D28 a0)(Eet/fb) =

A 2.amat

AsZ.rcm.:

p= (©/28may)-(fet/fb) =

A s3.amat”

Asj Ton =

p= (®/ 28 may)-(fet/fb) =

A sd.amont.

AS—'LTOT[.:

11,81
16,96

10,50
13,40

10,50
16,08

10,50
16,08

D=Ext/12(1-+v)=

(-) U onuaivet popd mpog 10 £6m g delupevng
(+) U onuaivel popd mpog 10 ££m ™G ds&apevig

889

0,68%
2
cm /m

2
cm’ /m

0,60%
2
cm /m

2
cm /m

0,60%
2
cm /m

2
cm /m

0,60%
2
cm’ /m

2
cm /m

1153754

pmin= 0,35%

ok

pmin= 0,35%

ok

pmin= 0,35%

ok

pmin= 0,35%

ok

kNm
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11.2.Ilpodiecracioidyyen - TOIXTIO KATA X:
Emiioyi Orlioued toryiov

TOYOC TOLYIoD 1y: 0,35 m 1N emMAoY TOL €€l YIVEL GTNV GPYN TOV VIOAOYIGUOV
tp. Evioy. Toryiov kGTw: 0,00 m
zp. Evioy. Toiyion yavise: 0,00 m
Kartaxopvpoc Omlicuoc Aigroung: CSwTeo
SeSapevhg b
Asl: ®20/ w| 150 W= ‘ ;| As2  As4 \ €c fe
£PEAKVGUOG 20 150 W (‘{j X 5 ous. 17
As.Tom.: 20,94 cm’/m T ] * ) eSovac . Frd j
€1 fs
E6WTEPIKO As As3 v NKLEvn hens
BeSopevig SiatTtoph HQDQth@UJeh Suvaopn
As2: »16/ W | 150 v | S
OAlym 16 150 ® ®
T
As.tom.: 13,40 em’/m ¢

Opilovrioc Orliouoc AioTounc:

As3: »16/ w| [125 w Asd4: 018/ w 125 w
16 175

As.ToT.: 16,08 em’/m As.tom.: 20,36 em’/m

Onlioude Tpryovikng Evioyoong:

As.k0T®: 010/ q 150 qAS-wiiSQJ ¢10/t‘ \150 ?‘
10 150 10 150

As.ToT.: 5,24 em’/m As.tom.: 5,24 em’/m

Eleyyoc ge Ko 0g KQTAOoTaon AeIToDpYIKOTHTAG:
Katryopia mepiaiiovrog XC4
xkatnyopia opi&ipotos 3 (EN 1992-3, nop.7.3.1) TomoBeteiton Aopida waterstop yio v Tanpm daxonn Sappodv

GTUTIKG VYOG di,;=h-c-®2= 2840 mm
dss=h-c-02= 302,0 mm
TOGOGTO OTAGHOV: pi=As/(bd)= 0,00737 pi=As /(bd) = 0,00533
p2=As/(bd)= 0,00472 ps=As/(bd) = 0,00674
LETPO ELUCTIKOTNTUSG GKUPOSEUOTOS Eecm= 31.000 MPa
HETPO ELACTIKOTNTOG YaAvPa Es= 200.000 MPa
AOYOG PETP®V EAUCTIKOTNTUG a,= Es/Ecm = 6,5

ovdétepog afovag:

xi/d= (aepr) [(1+2/aepy)™ - 1] = 0,265 omdte X = 75,1 mm
X2/d= (aep2) [(1+2/aepz)o’5 -1]1= 0,218 omots Xy = 62,0 mm
X3/d= (a.p3) [(1+2/216p3)0:5 -1]= 0,230 onoTe X3 = 69,5 mm
X4/d= (aeps) [(lJrZ/aep4)O:5 -1]1= 0,255 onote Xy = 76,9 mm
poyroppayiovag: z,=d; x,/3= 259,0 mm z/d= 0,91 TPETEL
z,=dy x/3 = 2633 mm z/d= 0,93 z/d < 0,95
z3=d; x3/3= 278.8 mm z/d= 0,92

z,~=d, x4/3= 276,4 mm zid= 0,92
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£QEAKLOTIKN TGON YalvPa: Gy = Mlsd/(zl-Asl) = 166,0 MPa ok, o0s<0,8-fyk
Ou = Mnsd/(zz Ap)= 181,9 MPa ok, 0s<0,8-fyk
0 = M'sd/(z3-Ag) = 68,5 MPa ok, o©s<0,8 fyk
Ot = M 'sd/(zy-Ag) = 39,0 MPa ok, os<0,8-fyk
QAT TAOT GKVPOBEUTOC: Gaps = 2-M'sd/(zy'bx;) = 9,25 MPa ok, ocb<0,45-fck
Oz =2-M sd/(zbxs)= 7,87 MPa ok, ocb<0,45-fck
O3 =2-Msd(zzbxs)= 3,17 MPa ok, ocb<0,45 fck
O =2-M'sd(zybx) = 2,06 MPa ok, ocb<0,45 fek

VIOAOVIGUOE EVPOVE PWYUNG

(D Wi1 = Semax (Em-€em)= 0,16 mm ok
(H) Wiz = Sr,max'(gsm'gcm): 0,18 mm ok
(I) Wi3 = Sr,max'(asm'acm): 0’06 mm ok
(TI) Wis = Semax (Esm-€em)= 0,03 mm ok ApviTIKO W OTPOVEL PT|BEVIKO EVPOS pOYITE.
(@) (Esm-Eemh™ max{ [Os-ke (feter/Pp.er) (118 ppesr)]/Es ; 0,66/Es} 5,688E-04 >=(),60s/Es
1I) (Esm-€cm )2= max{ [Gs‘kt'(fct,efffpp,eff)'(1+ae'Pp_.etf)]/Es ;:0,604/Es] 5,458E-04 <0,60s/Es
(D) (Bem-5cm)s= max{ [Oski-(feter/Pp.er) (1 +ae Ppeir)]/Es ; 0,604/Es} 2,056E-04 < 0,60s/Es
1) (ssm-Ecm)4= max{ [Gs‘kt'(fc't:eff/pp:eff)'(1+ae'pp_.eff)]/Es ;0,664/Es} 1,170E-04 <(0,60s/Es
(D) ppem=(Ac+E "AY) / Acer= 0,02286 (D) o= (AcHEs "A') / Acerr = 0,01720
(ID) ppern= (AS+§1Z A'p) / Acerr= 0,01396 (D) ppetes= (AS+§12-A'p) [ Acert= 0,02236
Y10 ATOCTAGELS OMAMGHAY <= 5(c+Q/2)= 240 Y10 HTOCTAGES OTAGHAY > S(c+Q/2)= 240
(D) Se.maxi= 3,4c+0,425k kop/ppesr = 2847 mm D semaxi= L,3-(ty-x1)= 357.3 mm
(ID) Srmax2= 3,4¢+0,425k: K0/ pp ey = 330,8 mm (II) Symax2= 1,3-(ty-x2)= 374.4 mm
(D) Se.maxs= 3.4c+0,425k Ko/ ppesr = 2941 mm D Semaxs= L.3-(ty-x3)= 364,7 mm
(II) Sy.maxa= 3,4¢10,425kikp/pp ey = 272.8 mm (II) Semaxa= 1,3-(ty-x4)= 355,0 mm
Emioy max bpovg po@yYPNS Y10 GYE610GH0: Wmax = 0,20mm W 0,20 TR
Eleyyos oe Kauyn oc kordoraon Aotoyiog:
minMsd,a=  -216,8 kNnmv/m Nsd= -60,3 kN/m
maxMsd,a=  170,3 kNm/m Nsd= -60,3 kN/m
minMsd,b=  -193.8 kNnmv/m Nsd= 0.0 kN/m
maxMsd, b=  226.6 kNm/m Nsd= 0,0 kN/m
AGLOTES OMUITIOEIS:
0,26'(fcnn/f;:k)'b'd 4,08
~MOGOGTO OMAGHOD: A pip™ Max: 4,08 cm’/m ok
0,0013-b-d 3,93
250 250
~UMOGTAGELS PAPO@V:  Spa= min 250 mm
2-h 700 08 TEPOYES PEYIOTNG EVIOONS
ve= Ny / (bd L) = 0,013 pe=minMy,/ (b d f9)= 0,161 o=1-(1-2ps) *+vg = 0,16
vieNg/(bdf)= 0013 pe=maxMa, /(b d f)= 0,127 o=1-(1-2p.) v = 0,12
ve= Ny / (bd ) = 0,000 pyu=minMygy/(bd’ f)= 0127 o =1-(1-2p) *+vg = 0,14
vi= Ny / (bd £) = 0,000 p= maxMygp/ (b d fi)= 0,149 o =1-(1-2p) *+vg = 0,16
Agn= o bd (Bo/f)= 17,88 em’/m A zon= 20,94 em’/m ok
Apu=obd (Lof)= 13,41 cm’/m A= 13,40 em’/m check
Aga=obd (Lyfe)= 1584 cm’/m A ron= 16,08 cm’/m o

Aya= o bd (Lydfa)= 1878 cm’/m Actron= 20,36 cm’/m ok

oeh.36
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Eleyyog oo oidtunan as koraaroay Aaroyiag - Eleyyog arov mvlusva:

*Méon Twun Tépvovoug
TEMNOYZYEY ¥XEAIAYMOY - TOIXIO KATA X

Dopria Kouotop. Krpry. Vsd
a. Tratikég QNoelg - 1141,5 -38,36 kN/m
b. Zewcuxég OONoerg 1620,0 653,7 -76,40 kN/m
c. Yopoototikn O.K.A. e 2000,0 67,20 kN/m
d. Yépoototikny O K A. - 1600,0 53,76 kN/m
e. Yopoduvapukn Ex - - 0,00 kN/m
. Yépodvvapkn By 1354,3 118,7 49,49 kIN/m
. Ydpodvvauwn E; - 576,0 19,35 kN/m
Fovdvaouog 1 100,80 kN/m
>ovévacuog I 74,41 kN/m
Fovdvacudg T 109,06 kN/m
>ovévacuog IV 87,96 kN/m
Yuvdvaouog V -1,98 kN/m
>ovévacuog VI -43,29 kN/m
Fovdvaouog VII 32,66 kN/m
>ovévacuog VIII -77,94 kN/m
Yovdvaopog IX 11,57 kN/m
>ovévacuog X -56,84 kN/m
>ovévacuog XI -57,53 kN/m
min Vsd -77,94 kN/m  [lspehxdstan 0 omAcpog As2
max Vsd 109,06 kN/m  [lepehxvstat o omcpog Asl
Crac= 0,18/y.= 0,12 k= 1+(200/d) " = 184 <=2
p=Asl/b-d= 0,00737 <=0,02 G~ NedAc = 0,172 MPa <=0,2-foq
k= 0,15 Vain= 0,035 K £y = 0,436
Vi [Craek-(100-pf) k- 0ep] by -d = 172,92 KN/m
minVRd,c: [Vmin+k1 'ch] ‘by-d= 131,30 kN/m
— Vpa, = 172,92 kN/m >= max Vsd= 109,1 kN/m

AEN oamonteiton omAMopos S1dTpunong

12

Crae=0,18/y, = 0,12 k= 1+(200/d) 1,84 <=2
P As2/b-d = 0,00472  <=0,02 Gep= NedAe = 0,172 MPa <=02f,
ki= 0,15 Vii= 0,035K7 £, = 0,436
Vg™ [Craek-(100-py-f) 'ty -0ep] by-d = 150,04 kN/m
mMinVege= [Vinintk; -Gep] by -d = 131,30 KN/m
— Vrd,= 150,04 kN/m >= min Vsd= 77,9 kN/m

AEN amotteiton omAMopos S Tpunong
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*Méyiotn Tyun Tépvovoog

Shear=Csx qxh bottom edge midpoint side edge maximum bottom edge| side edge
Cs opotopl. | Cs tpry. Cs OLOLO}L. Cs tpy.
1,030 0,501 1,680 0,380

Doptia Vouowop. Vipry. Voot Vrpy. max Vsd maxVsd
a. Zranikég QONoelg - -45.8 = =347 -45,8 -34.7 kN/m
b. Zewouxég OOnoerg -66,7 -26.2 -108.9 -19,9 -92.9 -128,7 kN/m
c. Yopoototuy O.K.A. = 80,2 = 60,8 80,2 60,8 kN/m
d. Yopootatiky O.K A. - 64,1 = 48.6 64,1 48,6 kN/m
e. Yopodvvapn Ex - - = 10,6 0,0 10,6 kN/m
f. Yopodvvapkn Ey 55,8 4.8 91,0 3.6 60.6 94,6 kN/m
o. Yopodvvapuxn Ez - 23.1 - 17.5 23.1 17.5 kN/m
>uvdvoacuos I 120,24 91,20 kN/m
>ovévacuog I 89,22 92,92 kN/m
>uvdvoacuos T 131,61 151,70 kN/m
>vvovacpog IV 105,38 97,73 kN/m
>uvdvaouos V -3.72 -35,82 kN/m
>vvdvacpog VI -53,91 -124 37 kN/m
>uvdvoaouog VII 38,67 22,97 kN/m
>vvdvaopoc VII -96,30 -183,16 kN/m
Fuvévacuog IX 12,44 31,01 kN/m
>uvdvaopoc X -70,07 -129,18 kN/m
Fovévacuog X1 -68,63 -52.05 kN/m

min Vsd -96,30 -183,16 kN/m

max Vsd 131,61 151,70 kN/m

— Vpa, = 172,92 kN/m >= max Vsd= 151,7 kN/m
AEN amonteiton omAMopos S Tpunong
— Vrd,= 150,04 kN/m < min Vsd= 183,2 kN/m

O &heyyog yivetar pe avoyr 20%, emeldr) TPOKEITUL YiC LEYIOTN TIHE, 1] OTOIC £XEL TOMKO YUPUAKTNPC Kol dEV

Amateitan omopog Stunong

Yroloyiouog Opilovriag Metaxiviong Totyiov atny Kopoon:

U=cCdxqxh'/1000D

Avoeig omd mivaxes: "Rectangular Concrete Tanks", Javeed A. Munshi

Cd opoop.| Cdtpry.
96,50 25,80
DopTio Uonotop. Utpry. U (mm) D=Ext/ 12(1—\!2) = 1153754 kNm
a. Tratikég QONosig - -1,31 -131
b. Zewopxég QONoelg -0,93 -0,75 -1,68
c. Yopootatuky O K. A. - 2,29 2,29
d. Yépootatucy) O.K.A. - 1,83 1,83
e. Yopodvvaukn Ex - - 0,00
f. Yopodvuvapun Ey 0,78 0,14 0,91
o. Yopodvvapun Ez - 0,66 0,66
>uvdvaouoc 1 3,43
Yuvévacpog I 2.30
>ovévacuog M1 2,94
>uvévacuog IV 2,76
Yovévacuog V 0,63
Zovdvaopdg VI -0,32
>vvdvaouoc VII 1,27
Yvvévacpog VIII -0,95
>ovévacuog IX 1,09
>ovévacuog X -0,78
>ovévacuog XI -1,96
min U (mm) -1,96 (-) U onpaivet 0opd mpog 1o £66 TG deEaIeViS
max U (mm) 3,43 (+) U onuaivet popd mpog 10 £&m ¢ de&apevig
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Eleyyoc EAdyiorov Onliouod diavoung (katd BS 8007):
ZT0V OTMGUO Stavopng TifovTot To TopaKaTe sAAIGTE OP1a Y10 TRV UTOPUYN PHYHATOGTS TOV VEAPOL
GKOPOBEPATOS TIS TIPMOTES 3 NUEPES, Moym dapopag Beppokpaciog oxvpodépatog - neptfdilovtos.

Perit— fcts{jays/f;/ n 0,26%

T1+T2= 45 e

W= Smgx0,5-a¢ (T14T2) —  Spa=w/[0,5-a-(TI+T2)|= 889 mm

A Smax— (fct/fb)(q)/zp) — p= (CD/ZSmaX)(fCt/fb) = 0’75% pmm: 0.35%
Asl.arrm‘r.: 13,13 sz/m
Agion™ 20,94 Crn2/m ok

A Smax= (fe'f) (D/2p) — p= (/28 px) (fet/Th) = 0,60% pomin= 0,35%
A9 aren= 10,50 em’/m
Agion™ 13,40 sz/m ok

ASE: Smax— (fct/fb)((D/Zp) — p= (CD/ZSmgX)(fCt/fb) — 0,60% pmm: 0)35%
As3 ot 10,5 0 sz/m
Agion™ 16,08 Crn2/m ok

At sma= (/T (@20) = p= (P25 (feUID) = 0,68% pmin= 0,35%
Am.anmt: 11,81 sz/m
At won= 20,36 sz/m ok

AN AEN ITPOKYIITEI EITAPKEIA ME TOIXIO QX TPIEPEIZTH ITAAKA AEN EINAI KPIZXIMO.
H EITAPKEIA THX AEEAMENHE OA EAETI'XOEI TEAIKQE ME XPHEXH TPIZATAZTATHE ANAAYXHE
EINIPANEIAKON IIEITEPAXMENQN ETOIXEIQN.
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12.Ipodwacracioloynay - Extiunon Hdayove & Onitouot Toryiov {Hlapadoyr Tovyio Terpaépsiory ITidwel:
Tiveton n amhovotevpévn mopadoyn OTL TO ToLyio Eiva TETPUEPEISTT] TAGKE TOKT®UEVT 6T Bepekimon Ko 6To
Svo eyxapoto Tovyio Kot amid e8palopevn otny Kopuen. AvTtd mpobrofetel To eYKApoie Totyic vo fpiokoviat
GYETIKA KOVTO KO V&L DIIEPYEL TAOKH GTNY KOPLON 1] KAmo106 S1adpopog mov va kettovpyel g optiovnia doxog.
ZTNV TPOYUOTIKOTNTO TPOKELTOL YO TETPUEPEIOTN TAUKY, UE EAUCTIKES TUKTOGELS TEPIUETPIKA..

Axopn ayvoolhvTot KATA TOVS DITOAOYIGHOVS 01 BMTTIKES Kol EQEAKVGTIKES SUVANELS EVIOG EMTTESOL TOV TOTYioV
Kot Bewpelton 0TL GV TO LIOKETTAL G KUOUPN KA.

\ c | | B |
\ |
T4 ] / Ik ] /
: B
b g b 5
%mb,e 4’]37,111 minb,e 7 ;:sziﬂf:::a:)r‘;:?; /lmd,e A’Em mina/
mhevpis
; ;
- Z iz - / Z
H enilvon yiveton pe ypfion tov mvakov  Stiglat / Wippel.
AOyoc mhevpov TAGKAS:
Totyio xatd Y: ey=h/B= 0,250 Ta mopakdTo 16YHovY £POcOV To £ eivor < 2,0
l/ey=B/h= 4,000
Totyio xatd X: ex= h/C= 0,160
1/ex=C/h= 6250
Mopoen Poptiov Yvvieh. Poptiov Toryio Y [ Zvvreh. Poptiov Toryio X|
Dopria OpO10pOp g T pl'Y(OVlKéz opotopop. | TPYoViKO || opowopop. | Tpryevikd
) kKN/m” |ty kN/m'|| K=p-B-h | K=p-B-W2 | K=p-Ch [ K=p-C-h?2
a. Tratikég QNoelg - 22.83 - 730.6 - 1141.5
b. Yeiopuég Qnoeig 16,20 13,07 1036,8 418,4 1620,0 653,7
c. Yopoototikn O.K.A. - 40,00 - 1280.0 - 2000,0
d. Yépootatikn O.K.A. - 32,00 - 10240 - 1600,0
e. Ydpoduvauukn Ex 12,32 7,00 788.6 2239 - -
. Ydpodvvopxn Ey 13,54 2,37 - - 13543 1187
o. Yopodvvapukn Ez - 11,52 - 368,6 - 576,0
Evpson pomdyv yio OMOIOMOP®H POPTIEH - TOIXIO KATA Y
CDOPT{(I Mc,em Mc:m Mmaxc Mmm{Le Md:m
[la. Zratuctc QBaec - - - - - kNm/m
b. Zeiocukéc QOnoeig -35,99 1.88 70,47 -24.44 1,17 kNnv/m
c. Yopootatikn O K. A. - - - - - kNm/m
d. Yopootatikn O.K.A. - - - - - kNm/m
e. Yopodvvapukn Ex 2737 1,43 53,60 -18,59 0,89 kNm/m
f. Yopodvvopwn Ey - - - - - kNm/m
|- Yoépodvvapun Ez - - - - - kNm/m
Evpeon pomdv v TPITONIKH @OPTIYH -TOIXIO KATA Y
CDOPT{G Mc.em Mc,m Mmaxc Mmind,e Md,m
[la. Tramic OBRoec 26,86 41,30 11,22 -15.63 0,71 KNm/m
b. eiopuég Qnoeig -15,38 23,65 6,42 -8,95 0,40 kKNm/m
c. Ydpootatikn O.K.A. || 47,06 72,35 19,65 -27,38 1,24 kNm/m
d. Yépootatukn O.K.A. || -37,65 57.88 15,72 -21,90 0,99 kNm/m
e. Ydpoduvauikn Ex -8,23 12,66 3,44 -4,79 0,22 kKNm/m
f. Yopodvvopwn Ey - - - - - kNm/m
|- Ydépodvvapun Ez -13,55 20,84 5,66 -7,89 0,36 kNm/m
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Dopti M em Mam Miuaxa Mininb.e Ms.m
a. Tratikég QONosig - - - - - kNm/m
b. Zewopucés QOnoeig -43,88 1,42 -89.11 -30,58 1,12 kNm/m
c. Yopootatikn O.K.A. - - - - - kNm/m
d. Yépootatuy O.K.A. - - - - - kNm/m
e. Yopoduvapkn Ex : - = - - kNm/m
f. Yopodvvapkn Ey -36,68 1,19 -74,50 -25,57 0,93 kKNm/m
lg. YSpoduvapixn Ez - - - - - kNm/m
Ebpeon pondv yio TPITONIKH ®OPTIXH - TOTXTO KATA X
Doptia Mo em Mm Minaxa Muninb,e Mom
a. Xtoticég Q0nceg -32,09 -70,27 12,92 -19,74 0,68 kNm/m
b. Zsicuuikéc QOnoeig -18.37 -40.,24 7,40 -11,30 0,39 kNm/m
c. Ydpootatukn O.K.A. || -56,22 -123,11 22,64 -34,59 1,19 kNm/m
d. Yépootatiky O.K.A.|| -44,97 -98.,49 18,11 -27,67 0,95 kNm/m
e. Yopodvvapikn Ex - - - - - kNm/m
f. Yopoduvapun Ey -3,34 -7,31 1,34 -2,05 0,07 kNm/m
o. Yopodvvapun Ez -16,19 -35.46 6,52 -9.96 0,34 kNm/m
LB. a&ovun kataxdpuen dvvoun oty fdon tomv toryiov:
Totyio X: Ne= tx-h-ye + (CH2tx)- (B+2ty) to Ve / QCH2B+Htx+4ty) = -60,31 kN/m
Toio Y: Neg= ty-hey. + (CH2tx)-(B+2ty) -t ve / (QCH2BH4tx+4ty) = -60,31 kN/m

avvovaaguol OKA:

oeh.41

I. 1,35x(IB)+1,50x(Y dpoctatikn):

II. 1,00x(IB)+1,00x(Ydpoctatucn)+1,00x (Y dpodvvapixn-X)+0,30x(Yopoduvapuxn-Y )+0,30x(Ydpodvvapkn-Z):

III. 1,00x(IB)+1,00x(Y8pootatkn)+0,30x (Y dpoduvapuxi-X)+1,00x(Ydpoduvapukn-Y )+0,30x(Y dpodvvapumn-Z):

IV. 1,00x(IB)+1,00x(Ydpootatuci )+0,30x(Ydpodvvapukn-X)+0,30x(Ydpodvvapuki-Y)+1,00x(Ydpodvvapukn-Z):

V. 1,00x(IB)+1,00x(Ydpootatikn)-1,00x(Zeicp. Q0\ceg)+1,00x(Ypoduv.-X)+0,30x(Ydpoduv.-Y)H0,30x(Y Spoduv.-Z
VI. 1,00x(IB)+1,00x(Y3poctatikn)-1,00x(Zeiop. Q0nceg)-1,00x(Ydpoduv.-X)-0,30x(Ydpoduv.-Y)-0,30x(Ydpoduv.-Z}
VII. 1,00x(IB)+1,00x(Y38pootatikn)-1,00x(Zeiop. Q6Moeg)+0,30x(Ypoduv.-X)+1,00x(Ydpoduv.-Y )+0,30x(Y dpoduv..
VIII. 1,00x(IB)+1,00x(Ydpoctatikn)-1,00x(Zetop. Q07o£15)-0,30x(Y8poduv.-X)-1,00x(Y dpoduv.-Y)-0,30x(Ypoduv.-
IX 1,00x(IB)+1,00x(Y8pootatikn)-1,00x(Zeiop. QMoeig)+0,30x(Ydpoduv.-X)+0,30x(Ydpodov.-Y)+1,00x(Ydpoduv.-.
X. 1,00x(IB)+1,00x(Ydpootatikn)-1,00x(Zeiop. Q0Moe15)-0,30x(Ydpoduv.-X)-0,30x(Ydpoduv.-Y)-1,00x(Ydpoduv.-Z):
XI. 1,35x(IB)-1,50x (Ztat. QOnoe):

avvdvaguoi OKA:
I. 1,00x(IB)+1,00x(Y poctatikn):
II. 1,00x(IB)-1,0x(Ztat. Q0n0e):
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Evrtatikd Meyébn Yysdaouov vio O.K.Actoyiag:

POIIEY YXFAIAYMOY - TOIXIO KATA Y

[CDOPT{G Mc.em Mc,m M}naxc Mmind,e Md,m
[la. Tromiéc QOfoe 26,86 41,30 11,22 -15,63 0,71 kNm/m
b. Xsicukés QOnosig 0,00 25,53 76,89 -33,38 1.57 kNm/m
c. Yépootatiky O.K.A. -47.06 12,35 19,65 2738 1,24 kNm/m
d. Yopootatiky) O.K. A || -37,65 57.88 15,72 -21,90 0,99 kNm/m
e. Yopodvvapikn Ex -35.61 14,09 57,03 -23.38 1,10 kNm/m
f. Yopoduvopwn Ey 0,00 0,00 0,00 0,00 0,00 kNm/m
2. Yopoduvapuxn Ez -13.55 20,84 5,66 -7,89 0,36 kNm/m
Fovévacuoc I 0,00 108,53 29,48 -41,07 1,86 kNm/m
Yovévacuog I -77.32 78,22 74,45 -47.64 2,20 kNm/m
Fovévacuog II -52,39 68,36 34,53 -31,28 1,43 kNm/m
Fovévacuog IV -61,88 82,94 38,49 -36.80 1,68 kNm/m
Fuvévacuoc V -77.32 52,69 -2.43 -14.26 0,63 kNm/m
Fovévacuog VI 2,03 12,02 -119,90 37,22 -1,79 kNm/m
Tuvévacuog VII -52,39 42,83 -42.36 2,10 -0,14 kNm/m
>ovdvaopoc VI -22.90 21,88 -79.,97 20,86 -1,02 kNm/m
Zovévacuoc IX -61,88 57,42 -38.,40 -3.42 0,11 kNm/m
>ovdvaopoc X -13.41 7.29 -83,94 26,38 -1,27 kNm/m
>ovévacuog X1 9,00 -61.94 -16,83 9,00 0,00 kNm/m
min Msd -77.32 -61.94 -119,90 -47.64 -1.79 kNm/m
max Msd 9.00 108,53 74,45 37,22 2,20 kNm/m
POIIEY > XEAIAYMOY - TOIXIO KATA X
[CDOPT{(I Ma_.em Ma:m Mmaxa Mminb:e Mb:m
[la. TroTuctc Qooetc -32,09 70,27 12,92 -19,74 0,68 kNm/m
b. Zeicukéc QOnoeic -62.25 -38.82 -81,72 -41,89 1,51 kNm/m
c. Yopootatikn O. K. A. -56,22 -123.11 22,64 -34,59 1,19 kNm/m
d. Yopootatiky O.K.A.|| -44,97 -98.,49 18,11 -27,67 0,95 kNm/m
e. Ydpoduvapikn Ex 0,00 0,00 0,00 0,00 0,00 kKNm/m
f. Yopodvvopwn Ey -40,02 -6,12 -73,16 -27.62 1,00 kNm/m
o. Yopodvvapun Ez -16,19 -35.46 6,52 -9.96 0,34 kNm/m
Fovévacuog I -84,33 -184.67 33,96 -51,88 1,78 kNm/m
>ovévacuog I -61,84 -110.96 -1,88 -38,94 1,36 kNm/m
Fovévacuog II -89.83 -115.25 -33,09 -58,28 2,06 kNm/m
>uvévacuog IV -73,17 -135.78 2,68 -45,92 1,60 kNm/m
>ovdvaopoc V 0,42 -72.15 79,83 2,94 -0,15 kNnv/m
>ovévacuog VI 34,14 -47.20 119,82 25,49 -0,96 kNm/m
>ovévacuog VII -27,60 -76,43 28,63 -16,39 0,55 kNm/m
>uvévacuog VIII 62,16 -42 91 171,03 44,83 -1,66 kNm/m
Fovévacuog IX -10,92 -96,97 84.40 -4.03 0,09 kNm/m
Fovévacuog X 45,48 -22.38 115,25 32,47 -1,20 kNm/m
Fovévacuog X1 48,13 105,40 -19,38 29,61 -1,02 kNm/m
min Msd -89.85 -184,67 -53,09 -58,28 -1,66 kNm/m
max Msd 62,16 105,40 171,03 44,83 2,06 kNm/m




Evrtatikd Meyébn Yysdacuob yio Q. K. Asitovpyikdtntog:

POIIEY YXFAIAYMOY - TOIXIO KATA Y

Y1ohoyiopog Apaocewv Aegapevv - Composite Civil Engineering, lwAkol 391 BéAog, TnA.24210 47876

[CDOPT{G Mc.em Mc,m M}naxc Mmind,e Md,m
[la. ZroTucte Qmoe 26,86 41,30 11,22 -15,63 0,71 kNm/m
b. Xsicukés QOnosig 0,00 25,53 76,89 -33,38 1.57 kNm/m
c. Yépootatiky O.K.A. -47.06 12,35 19,65 2738 1,24 kNm/m
d. Yopootatiky) O.K. A || -37,65 57.88 15,72 -21,90 0,99 kNm/m
e. Yopodvvapikn Ex -35.61 14,09 57,03 -23.38 1,10 kNm/m
f. Yopoduvapukn Ev 0,00 0,00 0,00 0,00 0,00 kNm/m
2. Yopoduvapuxn Ez -13.55 20,84 5,66 -7,89 0,36 kNm/m
Fovévacuoc I -37,65 57,88 15,72 -21,90 0,99 kNm/m
Fovévacuog I 26,86 -41,30 -11,22 15,63 -0,71 kNm/m
POIIEY Y XEATAYMOY - TOIXIO KATA X
[CDOPT{G Ma,em Ma:m Mmaxa Mmmb:e Mb:m
[la. Zratucéc Q8o -32,09 70,27 12,92 -19,74 0,68 kNm/m
b. Zewouxég QOMoeg -62.25 -38.82 -81,72 -41,89 1,51 kNm/m
c. Yopoototikn O.K.A. -56,22 -123.11 22,64 -34,59 1,19 kNm/m
d. Yopootatikqg O.K A.[| -44,97 -98.,49 18,11 -27,67 0,95 kNm/m
e. Yopodvvapkn Ex 0,00 0,00 0,00 0,00 0,00 kNm/m
f. Yopodvvapkn Ey -40,02 -6,12 -73,16 -27,62 1,00 kKNm/m
o. Yopodvvapukn Ez -16,19 -35.,46 6,52 9,96 0,34 kNnv/m
Fovdvaouog 1 -44 .97 -98.49 18,11 227,67 0,95 kNm/m
Zovévacuog I 32.09 7027 -12.92 19.74 -0.68 kNm/m
12.1.Ilpodractactoioyany - TOIXTIO KATA Y-
TGyoc Toryiov ty: 0,35 m 1 emMAoY TOL £YEL YIVEL GTNV GPYN TOV VIOAOYIGUOY
Koaroxopveog Omliouog Aiatoung:
£SWTEPIKO
Asl: 14/ tl 150 q SeSopevhg
£QEAKVOUOG 14 150 \ As2  As4 \ e e
3 2, ‘ T >< 7 / oud
As.Tom.: 10,26 cm /m o oud V. |-
n t aSovag 7
L | ) . . <Al |
ST €1 s
£6WTEPLIKO As As3 . . Y
As2: 14/ W= 150 v ‘ BeSopevng 5010 LA gc\l/gougé\/om@wem g%\e/gun
OAL 14 150 =
v T ]
As_tom.: 10,26 cm /m r
C
1
Opilovrioc OrnAiouoc Aigrounc:
As3: o014/ w| 150 w Ast: |04/ w| 150w
14 150 14 150
As.Tom.: 10,26 em’/m As.tom.: 10,26 em’/m

oeh43
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Eleyyoc oe kouwny og Katdoraoy AsitovpYIKoTHTaC:

GTUTIKO VYOG: diz=h-c-®2= 289 mm
d;4=h-c-02= 303 mm
TOGOGTO OTAGHOD: pi=As/(bd)= 0,00355 ps=As /(bd)= 0,00339
px=As/ (bd) = 0,00355 ps=As/ (bd) = 0,00339
UETPO EAUCTIKOTNTUS OKUPOBEUATOS Ecm = 31.000 MPa
HETPO EAUCTIKOTNTOG YAV ol Es = 200.000 MPa
LOYOS HETPOV EAUCTIKOTNTAG a,= Es/Ecm = 6,5
0VdETEPOG AEOVUGS:
x,/d= (a.p1) [(1+2/aep1)o’S -1]1= 0,192 onote X = 55,6 mm
X/d= (aep2) [(1+2/aep2)™ - 1] = 0,192 ombte X2 = 55.6 mm
xs/d= (aeps) [(1+2/aeps)” - 1] = 0,188 omdte X3 = 57,1 mm
X/d= (acpa) [(1+2/aep4)0’S -11= 0,188 onote Xy = 57,1 mm
poyroBpayiovag: z,=dy x/3= 270,5 mm z/d= 0,94 TpEMEL
z,=d; %/3= 270,5 mm z/d= 0,94 z/d < 0,95
z3=d; -x3/3= 284.0 mm z/d= 0,94
z,=dy-X4/3= 284.0 mm zld= 0,94
£QEAKVOTIKY TdoN YaAvPa: oS, = Mlsd/(zl Ag) = 135,6 MPa ok, os<0,8-fyk
os; = MHsd/(zz Ag)= 96,8 MPa ok, o©s<0,8-fyk
o83 = M'sd/(z;-Ag) = 75,2 MPa ok, o©s<0,8-fyk
oSy = MHsd/(z4 Ag)= 53,6 MPa ok, o0s<0,8-fyk
OATTUCN TAON GKVPOBEUUTOS: Oapr = 2-M'sd/(zy°bx;) = 5,01 MPa ok, ocb<0,45-fck
O =2 M 'sd/(zybxs)= 3,57 MPa ok, 6cb<0,45-fck
Oz = Z-Mlsd/(23 ‘bx3)= 2,70 MPa ok, ocb<0.45-fck
ebs = 2-Msd/(z,bx4) = 1,93 MPa ok, ocb<0,45 fck
VIOAOYIGHOS EBPOVE POYUNG
(D W1 = Semax (Esm-€em)= 0,15 mm ok
(D) Wi = Semax (Esm-€em)™ 0,11 mm ok
(D) W3 = Semax (Esm-€em)= 0,08 mm ok
(II) Wiq = Semax (Esm-€em)= 0,06 mm ok ApvTiKé W onpaivel pndeviko edpog poypic.
(@ (em-€cm)= max{ [Oske (feter/Pp.et) (1 Hae Ppet)]/Es ; 0,664/Es } 4,069E-04 <0,60s/Es
ID) (gsmEem)2= max{ [orki-(feeerr/Ppemr) (1 Hae Ppem)VEs 5 0,605/Es ] 2,903E-04 < 0,60s/Es
(@ (em-€cm)s= max{ [Oske (feter/Pp.et) (1 Hae Ppet))/Es ; 0,664/Es } 2,255E-04 <0,60s/Es
ID) (gsmem)e= max{ [orki-(feerr/Pper) (1 Hae ppem)VEs 5 0,605/Es ] 1,609E-04 < 0,60s/Es
D ppei= (AHE AL / Acer = 0,01046 (D) Pperi= (At A'p) / Agesr = 0,01051
(ID) ppet= (ASJrél2 Al F Acerr = 0,01046 (ID) ppetta= (ASJrc:]z'A'p) [ Acerr= 0,01051
Yol AOGTAGELS OMAGHMY <= 5(c+¢/2)= 235 Y10l GITOGTAGELS OMAIGU®V > 5(c+¢/2)= 235
(D) Semaxi= 3.4¢+0,425k ko@/ppesr = 363,6 mm D semaxai= L.3-(tyx,)= 382,7 mm
(IT) 8y maxz= 3.4¢+0,425k Ko/ pp esr = 363,6 mm (ID) sy maxz= 1,3+ (ty-%x2)= 382,7 mm
(1) Se.maxs= 3,4¢+0,425k Ko/ pperr = 362,4 mm (D) Srmaxs= 1.3-(ty-x3)= 380,8 mm
(1) Sy.maxa= 3,4¢+0,425k K/ ppesr = 362,4 mm (ID) Sy maxs= 1.3-(ty-x4)= 380,8 mm

Emioyn max £bpovg poyYPNS Y10 GYE0106H0: Wmax = 0,20mm W%

0,20 mm

oeh.44
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Eleyyoc oe kauyn os kardotaoy Aotoyiag:

minMsd,c= -119,9 kKNm/m Nsd= -60,3 kN/m
maxMsd,c=  108.5 kNm/m Nsd= -60,3 kN/m
minMsd,d= -47.6 kNm/m Nsd= 0.0 kN/m
maxMsd,d= 37.2 kNm/m Nsd= 0,0 kN/m

MG LOTES OMUITIOEIS:

0,26+ (fam/ ) b-d 4,10

~MOGOGTO OMAGHOD: A pip= Max:
0,0013-b-d 3,94
1Y) 220

~OMOGTAGELS pAPO@V:  Spax= min

2h 700
ve= Ny / (bd f.9) = 0,013 pe=minMy /(b d’ f.9)= 0,086
va= N/ (bd fug) = 0013  pg=maxMyge/ (bd* f)= 0,078
ve=Nu/ (bd fug) = 0,000 pg=minMyq/ (bd* f)= 0,031
ve= N/ (bd f.9) = 0,000 pe=maxMyy/ (bd f)= 0,024
Agu=obd(fdf)= 861 em’/m Adtzon= 10,26
Aga=obd (Lyfa)=  7.62 cm’/m A ron= 10,26
Asa= o1 bd (Gaf)= 3,67 em’/m Ag ron= 10,26
Aua= o bd (fffi)= 2,86 om'/m Ay 10.26

Eleyyog oe digzunon ge kordataan Aaroyiog - Eleyro¢ otov mobuéva:

*Mston Twn Tépvovoag
TEMNOYXE?Y YXFAIAYMOY - TOIXIO KATA Y

'

Doprio, Kopotwop. Krpry. Vsd

a. Tratkég QOnoelg - 730,6 -34,25 kN/m
b. Xeicuikéc QOncelg 10368 4184 -68,21 kN/m
c. Yopoototky O.K.A. - 1280,0 60,00 kN/m
d. Yépoototikn O.K A - 10240 48,00 kN/m
e. Ydpoduvapkn Ex 788,6 223,9 47,46 kN/m
f. Yopodvvapwn Ey - - 0,00 kN/m
2. Yopoduvapuxn Ez - 368.,6 17,28 kN/m
>uvdvacuos I 90,00 kN/m
Yuvévacpog I 100,65 kN/m
>vvovacuos T 67,42 kN/m
>uvovacpog IV 79,52 kN/m
>uvdvaouos V 32,44 kN/m
Yuvévacuog VI -72,86 kN/m
>ovévacuog VII -0,79 kN/m
Yovdvaopog VI -39,63 kN/m
Fovévacuog IX 11,31 kN/m
Zovdvaopdg X 51,73 kN/m
Fovévacuog X1 -51,37 kN/m

min Vsd -72,86 kN/m

max Vsd 100,65 kN/m

2
4,10 cm /m

>

250 mm

ok

GE TEPOYEG PEYIGTNG EVIONONS

or=1-(1-2p0) vy =

on=1-(1-2pa) +va =

o =1-(1-2p5) *+vg =

or=1-(1-2p9) vy =

cm’/m ok
cm’/m ok
cm’/m ok
cm’/m ok

SQEAKVETUL O OTAMGHOG As2
EPEAKVETUL 0 OTAMGHOG As]

0,08
0,07
0,03
0,02

oeh.45
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oeh.46

Cra=0,18/y. = 0,12 k=1+(200/d) " = 1,83 <=2
p=Asl/b-d= 0,00355 <=0,02 Cep= Npd/Ac = 0,172 MPa <=0,2 foq
i 0.15 Vi DESI oy ™ 0,434
Vg [Craek-(100-p-fig) *+ey 6] by -d = 139,02 kN/m
minVeg,e= [Vinintki -Gep] by -d = 132.87 KN/m
— Vea—= 139,02 kN/m >= max Vsd= 100.6 kN/m
AEN amotteiton omAopog S16Tpunong
Crac=0,18/y.= 0,12 k= 1+(200/d)"* = 188 &2
p=As2/b-d= 0,00355 <=0,02 Oep= Neg/Ac = 0,172 MPa <=0,2foq
k= 0,15 Vani= 0,035k £, "7 = 0,434
Veae [Crack-(100-pr-fu) k- 0ep] by -d = 139,02 KN/m
MinVgg = [Vinintky Gep] -by-d = 132,87 kN/m
— Ved, = 139,02 kN/m >= min Vsd= 72,9 kN/m
AEN amaiteitol omAopog SidTpnong
=Méyiom T Tépvovoug
Shear=Csx qxh bottom edge midpoint side edge maximum bottom edge| side edge
Cs opotopt. | Cs tp1y. Cs OHOLO}L Cs tpty.
0,622 0,401 0,563 0,263
| DopTio Vouotop. Vipry. Vopotop. Vrpuy. max Vsd maxVsd
|a. Yrouksg QONosg - -36,6 - 24,0 -36,6 -24.0 kN/m
b. Zewopxég QONoelg -40.3 -21,0 -36,5 -13.8 -61,3 -50.2 kN/m
c. Yopootatikn O.K.A. - 64,2 - 42.1 64,2 421 kN/m
d. Yopootaticy) O.K.A. - 51,3 - 33,7 51,3 33,7 kN/m
e. Yopodvvapkn Ex 30,7 11,2 -27,7 74 41,9 -20.4 kN/m
f. Ydpodvvapxn Ey - - - - 0,0 0,0 kN/m
. Ydpoduvvopu Ez - 18,5 - 12,1 18,5 12,1 kN/m
>ovévacuog I 96,24 63,12 kN/m
Yovévacuog I 98,75 16,91 kN/m
> ovévacuog M1 69,44 31,18 kN/m
Fovévacuog IV 82,37 39,67 kN/m
>ovévacuog V 37,48 -33.32 kN/m
Fovévacuog VI -57.37 0,18 kN/m
>ovévacuog VII 8,16 -19.05 kN/m
>ovévacuog VIIT -28,06 -14,09 kN/m
>uvvdvaopoc IX 21,09 -10,57 kN/m
>ovévacuog X -40,99 -22,57 kN/m
>uvvdvaopoc XI -54,93 -36,03 kN/m
min Vsd -57,37 -36,03 kN/m
max Vsd 98,75 63,12 kN/m
— Vrd.= 139,02 kN/m >= max Vsd= 98,8 kN/m
AEN amonteiton omAMopos S Tpunong
— Vrd,= 139,02 kN/m >= min Vsd= 57.4 kN/m

AEN oamotteiton omAMopos S Tpunong

O &heyyog yivetat pe avoyn 20%, emetdn TPOKEITAL Yiot LEYIGTN TIUN, 1] OTOIH £XEL TOTKO YUPAKTHP
KOl 3V EMEKTEIVETON GE PEYAAN TIEP1OYN.
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Eheyyoc EAdyiorov Orniiouod Atavoung:

210V OTMGUO Stavoung TifovTot Ta TopaKATe sAGYIoTE 0Pl Y10 TNV UTOPLYN PNYHATOGCTS TOV VEAPOL
GKLPOBEPATOS TIS TIPAOTES 3 MUEPES, MOY® Sapopag Oeplokpaciog oL podéuatog - meptfdiloviog.

P B B 0,26%

0o

T1+T2= 45 C

W= Sax0,5-a(T1+T2) —

Asit Smax= (f/fp) (9/2p) -

Ag Smax= (f/fp) (9/2p) -

A3 Spax— (ﬁ:t/fb)(q)/zp) -

Asy’ Smax— (ﬁ:t/fb)(q)/zp) -

Smax= W/ [0,5-a;(T1+T2)]= 889 mm
p= (D 2s1na5)-(fet/fb) = 0,53% pmin=0,35%
Asl.(u[mr.: 9, 19 sz/m
Agion= 10,26 cmz/m ok
p= (D/2smax) (fet/fb) = 0,53% pmin=0,35%
Asz.amnr.: 9, 19 sz/m
Agon= 10,26 cm’/m ok
p= (D/2smax) (fet/fb) = 0,53% pmin= 0,35%
Ass gran™ 9,19 CmZ/m
Agron= 10,26 em’/m ik
p= (D 2smax) (fet/fb) = 0,53% pmin= 0,35%
As4.cxrrm‘r.: 9, 19 sz/m
Agtron= 10,26 em’/m ok

12.2. IIpodracracioidyyen - TOIXTIO KATA X:

Tdyo¢ Toiyiov fx: 0,35

Karaxépvpog Omliouég Aiotoung:

Asl: ®18/ w| 150 W ‘
EQEAKVGUOG 18 150
As.tom.: 16,96 cm’/m
As2: o6/ W 150 = \
Ohiym 16 150
As.Tom.: 13,40 em’/m

Opiiovriogc Onhioudc Aiaroung:

As3: 14 / z] 150 E
4 150

As.Tom.: 10,26 em’/m

m N EMAOYN TOV £XEL YIVEL TNV GP)H] TOV VIOAOYIGUDV

£SWTEPIKO

deSapevhg b
| ‘ As2 As4 ‘ o I3
\ (Tjé s ovd. v Vi
} aSova z
T I sovee /1t ]
€1 fs
£6WTEPLKO As 1 As3 ., . Y
: avnyuévn Tden
BeSapevng SlaToun nopopopewWsen Suvaopn
‘ S
o [

Asd: ‘m14/i ‘150 E
14

150

As.tom.: 10,26 em’/m

oeN4T
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Eleyyoc oe kouwny og Katdoraoy AsitovpYIKoTHTaC:

GTUTIKO VYOG: diz=h-c-®2= 287 mm
ds34=h-c-®2= 303 mm
TOGOGTO OTAGHOD: pi=As/(bd)= 0,00591 ps=As /(bd)= 0,00339
px=As/ (bd) = 0,00467 ps=As/ (bd) = 0,00339
UETPO EAUCTIKOTNTUS OKUPOBEUATOS Ecm = 31.000 MPa
HETPO EAUCTIKOTNTOG YAV ol Es = 200.000 MPa
LOYOS HETPOV EAUCTIKOTNTAG a,= Es/Ecm = 6,5
0VdETEPOG AEOVUGS:
x,/d= (a.p1) [(1+2/aep1)o’S -1]= 0,241 onoTE X = 69,1 mm
X/d= (aep2) [(1+2/aep2)™ - 1] = 0217 ombte X2 = 623 mm
X3/d= (aeps) [(1+2/a,ps)" - 1] = 0,188 ométe X; = 57,1 mm
X/d= (acpa) [(1+2/aep4)0’S -11= 0,188 onote Xy = 57,1 mm
poyroBpayiovag: z,=dy x/3= 264,0 mm z/d= 0,92 TpEMEL
z,=d; %/3= 2662 mm z/d = 0,93 z/d < 0,95
z3=d; -x3/3= 284.0 mm z/d= 0,94
z,=dy-X4/3= 284.0 mm zld= 0,94
£QEAKVOTIKY TdoN YaAvPa: oS, = Mlsd/(zl Ag) = 100,4 MPa ok, os<0,8-fyk
os; = MHsd/(zz Ag)= 89,9 MPa ok, o©s<0,8-fyk
o5 = M'sd/(75-Ag) = 94,9 MPa ok, o0s<0,8-fyk
oSy = MHsd/(z4 Ag)= 67,7 MPa ok, o0s<0,8-fyk
OATTUCN TAON GKVPOBEUUTOS: Oapr = 2-M'sd/(zy°bx;) = 4,93 MPa ok, ocb<0,45-fck
Gz =2 M'sd/(zbx)) = 3,87 MPa ok, ocb<0,45-fok
Oz = Z-Mlsd/(23 ‘bx3)= 3,41 MPa ok, ocb<0.45-fck
Oes = 2°M'sd/(zybxg) = 2.44 MPa ok, ocb<0,45 fck
VIOAOYIGHOS EBPOVE POYUNG
(D) W1 = Semax (Esm-€em)= 0,09 mm ok
(D) Wi = Semax (Esm-Eem)™ 0,09 mm ok
(D) W3 = Semax (Esm-€em)= 0,10 mm ok
(II) Wia = Semax (Esm-€em)= 0,07 mm ok ApvTiKé W onpaivel pndeviko edpog poypic.
@ (em-€cm)h= Max{ [Oske (feter/Pp.etr) (1 Hae Ppet))/Es ; 0,664/E } 3,013E-04 <0,60s/Es
ID) (esm€em)2= max{ [orki-(feeerr/Ppemr) (1 Hae Ppem)VEs 5 0,605/Es ] 2,698E-04 < 0,60s/Es
(@D (em-€cm)s= max{ [Oske (feter/Pp.etr) (1 e Ppet))/Es ; 0,664/Es } 2,848E-04 <0,60s/Es
ID) (gam-tem)e= max{ [orki-(feerr/Ppemr) (1 Hae ppem)VEs 5 0,605/Es ] 2,032E-04 < 0,60s/Es
D ppem= (AHETAY) /A= 0,01812 (D) Pperi= (At A'p) / Agesr = 0,01051
(ID) ppet= (ASJrél2 Al F Acerr = 0,01398 (ID) ppetta= (ASJrc:]z'A'p) [ Acerr= 0,01051
Yol AOGTAGELS OMAGHMY <= 5(c+¢/2)= 235 Y10l GITOGTAGELS OMAIGU®V > 5(c+¢/2)= 235
(D) Semaxi= 3.4¢+0,425k ko@/ppesr = 304,9 mm D semaxai= L.3-(tyx,)= 365,2 mm
(IT) 8y maxz= 3.4¢+0,425k Ko/ pp esr = 330,6 mm (ID) sy maxz= 1,3+ (ty-%x2)= 3740 mm
(1) Se.maxs= 3,4¢+0,425k Ko/ pperr = 362,4 mm (D) Srmaxs= 1.3-(ty-x3)= 380,8 mm
(T) Semaxs= 3,4c+0,425k ko@/pper = 362,4 mm (ID) Sy maxs= 1.3-(ty-x4)= 380,8 mm

Emioyn max £bpovg poyYPNS Y10 GYE0106H0: Wmax = 0,20mm W%

0,20 mm

oeh.48



oeh.49

m Y1ohoyiopog Apaocewv Aegapevv - Composite Civil Engineering, lwAkol 391 BéAog, TnA.24210 47876

EAeyyoc oe Koy oe katdoraoy Acroyiog:

minMsd,a=  -184,7 kKNm/m Nsd= -60,3 kN/m
maxMsd,a= 171.0 kNm/m Nsd= -60,3 kN/m
minMsd,b= -58.3 kNm/m Nsd= 0.0 kN/m
maxMsd,b= 448 kNm/m Nsd= 0,0 kN/m

MG LOTES OMUITIOEIS:

0,26+ (fam/ ) b-d 4,10
~MOGOGTO OMAGHOD: A pip= Max: 4,10 cm’/m ok
| 0.0013bd 394 ]
1Y) 220
~OMOGTAGELS pAPO@V:  Spax= min 250 mm
2-h 700 GE TEPOYEG PEYIGTNG EVIONONS
ve= Ny / (bd f.9) = 0,013 pe=minMy,/ (bd’ f)= 0,135 on=1-(1-2ps) +vg = 0,13
va= N/ (bd fug) = 0013  pg=maxMyg./ (bd* f)= 0,125 on=1-(1-2psa) “+va = 0,12
ve=Ny/(bd fg) = 0,000 py=minMy,/(bd’ )= 0,038 o =1-(1-2p5) *+vg = 0,04
ve= N/ (bd f.9) = 0,000 pe=maxMyp/ (bd f)= 0,029 or=1-(1-2ps) Hvg = 0,03
Aga=o bd(fdfa)= 14,57 em’/m Adtzon= 16,96 om’/m o
Apu= o1 bd (fdf)= 13,30 cm’/m Ao ror= 13,40 cm’/m ok
Asa= o bd (Lyfa)= 451 em’/m Ag ron= 10,26 em’/m ok
A= bd(ff)= 3,45 em’/m Astron= 10,26 em’/m ok

Eleyyog oe digzunon ge kordataan Aaroyiog - Eleyro¢ otov mobuéva:

*Mston Twn Tépvovoag
TEMNOYXE?Y YXFAIAYMOY - TOIXIO KATA X

Doprio, Kopotwop. Krpry. Vsd
a. Tratkég QOnoelg - 1141,5 -38,36 kN/m
b. Xeicuikéc QOncelg 1620,0 653,7 -76,40 kN/m
c. Yopoototky O.K.A. - 2000,0 67,20 kN/m
d. Yépoototikn O.K A - 1600,0 53,76 kN/m
e. Yopodvvapn Exz - - 0,00 kN/m
f. Yopodvvauikn Eyz 13543 118,7 4949 kN/m
2. Yopoduvapuxn Ez - 576,0 19,35 kN/m
>uvdvacuos I 100,80 kN/m
Yuvévacpog I 74,41 kN/m
>vvovacuos T 109,06 kN/m
>uvovacpog IV 87,96 kN/m
>uvdvaouos V -1,98 kN/m
Yuvévacuog VI -43,29 kN/m
>ovévacuog VII 32,66 kN/m
Yovdvaopog VI -77,94 kN/m
Fovévacuog IX 11,57 kN/m
Zovdvaopdg X -56,84 kN/m
Fovévacuog X1 -57.53 kN/m
min Vsd -77,94 kN/m  |lepehxdstar 0 omcpog As2
max Vsd 109,06 kN/m  [lepshrvstat o omcpog Asl
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Cra=0,18/y. = 0,12 k= 1+(200/d) ~ = 1,83 <=2
p=Asl/b-d= 0,00591 <=0,02 Cep= Npd/Ac = 0,172 MPa <=0,2feq
= 0.15 Vi DESI oy ™ 0,435
Vg [Craek-(100-p-fig) *+ey 6] by -d = 162,48 kN/m
minVeg,e= [Vinintki -Gep] by -d = 132,24 KN/m
— Vea—= 162,48 kN/m >= max Vsd= 109.1 kN/m
AEN amotteiton omAopog S16Tpunong
Crac=0,18/y.= 0,12 k= 1+(200/d)"* = 188 &2
p=As2/b-d= 0,00467 <=0,02 Oep= Neg/Ac = 0,172 MPa <=0,2-feq
k= 0,15 Vani= 0,035k £, "7 = 0,435
Veae= [Crack(100-pr-fu) " +k1-0ep] by -d = 150,77 IN/m
MinVgg = [Vinintky Gep] -by-d = 132,24 kN/m
— Ved, = 150,77 kN/m >= min Vsd= 77,9 kN/m
AEN amaiteitol omAopog SidTpnong
=Méyiom T Tépvovoug
Shear=Csx qxh bottom edge midpoint side edge maximum bottom edge| side edge
Cs opotopt. | Cs tp1y. Cs OHOLO}L Cs tpty.
0,622 0,401 0,563 0,263
| DopTio Vouotop. Vipry. Vopotop. Vrpuy. max Vsd maxVsd
|a. Yrouksg QONosg - -36,6 - -24.0 -36,6 -24.0 kN/m
b. Zewopxég QONoelg -40,3 -21,0 -36,5 -13,8 -61,3 -50,2 kN/m
c. Yopootatikn O.K.A. - 64,2 - 42.1 64,2 421 kN/m
d. Yopootaticy) O.K.A. - 51,3 - 33,7 51,3 33,7 kN/m
e. Yopodvvapkn Ex - - - - 0,0 0,0 kN/m
f. Ydpodvvapxn Ey 33,7 3,8 30,5 2.5 37,5 33,0 kN/m
. Ydpoduvvopu Ez - 18,5 - 12,1 18,5 12,1 kN/m
>ovévacuog I 96,24 63,12 kN/m
Yovévacuog I 68,12 47,20 kN/m
> ovévacuog M1 9438 70,30 kN/m
Fovévacuog IV 81,06 55,68 kN/m
>ovévacuog V 6,85 -3,04 kN/m
Fovévacuog VI -26,74 -30.11 kN/m
>ovévacuog VII 33,10 20,06 kN/m
Fovévacuog VIII -53,00 -53.20 kN/m
>uvévacuog IX 19,78 5,45 kN/m
Fovévacuog X -39.68 -38.,59 kN/m
>uvévacuog XI -54,93 -36,03 kN/m
min Vsd -54.,93 -53,20 kN/m
max Vsd 96,24 70,30 kN/m
— Vpa, = 162,48 kN/m >= max Vsd= 96,2 kN/m
AEN amonteiton omAopos SidTpnong
— Veac— 150,77 kN/m >= min Vsd= 54,9 kN/m

AEN amoiteitol omAopog SidTpnong

O &heyyog yivetat pe avoyn 20%, £me1dn TPOKEITUL Yo HEYIGTN TN, 1 OTTOl0L YL TOTKO YUPUKTAPC.
Kol O£V EMEKTEIVETUL GE HEYAAN TEPLOYN.
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Eheyyoc EAdyiorov Orniiouod Atavoung:

210V OTMGUO Stavoung TifovTot Ta TopaKATe sAGYIoTE 0Pl Y10 TNV UTOPLYN PNYHATOGCTS TOV VEAPOL

GKLPOBEPATOS TIS TIPAOTES 3 MUEPES, MOY® Sapopag Oeplokpaciog oL podéuatog - meptfdiloviog.

P B B

TLFT2= 45
W= Sax0,5-a(T1+T2)

Asy: Smax— (fct/fb) ((D/zp)

Asa? Spax™ (ﬁ:t/fb) ((D/zp)

A3 Spax— (ﬁ:t/fb) ((D/zp)

Asy’ Smax— (ﬁ:t/fb) (@/2[3)

AN AEN ITPOKYIITEI EITAPKEIA ME TOIXIO QX TETPAEPEIXTH ITAAKA AEN E'INAI KPIZXIMO.

0,26%

0o

C

—

—

—

—

—

Smax= W/ [0,5-a;(T1+T2)]=

p= (P/2spyax)-(fet/fb) =

Asl oo

Aswon=

p= (D/28ax) - (fet/fb) =

A s2.0mont.

ASZ.‘[OT[.:

p= (D/28ax) - (fet/fb) =

As oran™

Asj Ton =

p= (D/28ax) - (fet/fb) =

A stamat™

AS—1.TO1T.:

11,81
16,96

10,50
13,40

9,19
10,26

9,19
10,26

889
0,68%

2
cm /m

cm’/m
0,60%

2
cm /m

cm’/m
0,53%

2
cm /m

em*/m
0,53%

2
cm /m

2
cm /m

pmin= 0,35%

ok

pmin= 0,35%

ok

pmin= 0,35%

ok

pmin= 0,35%

ok
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H EITAPKEIA THE AEEAMENHE OA EAEI'XOEI TEAIKQE ME XPHEXH TPIZATAXTATHE ANAAYXEHE
EINI®ANEIAKON IIEITEPAXMENQN XTOIXEIQN.



