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YAwka

YNOAOrlIZMOzZ ANTAIOZTAZIOY

Baowkég ApXEG IXESLAGHOU Kai ApAoeLg otig KataoKeUEG
Zxedlaopog Kataokeuwv and Ikupodspa
FEWTEXVIKOG IXESLOOUOG

AVTLOELOMLKOG ZXESLOOUOG Kataokeuwy

2kupO6Sepa Katnyopiag C20/25

Aopikog XaAuBag Katnyopiag B500C

‘Edadog

Koatnyopia B yid tov AVTLOELGHKO YITOAOYLOWO

Emutpendpevn Taon ESadoug = 0.25 MPa (Kat’ ektipunon)
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5. YroAoyiopdg NAakwv
ddption
a. XapaKTnELoTKA TWH TG HOVIUNG GopTion
‘1610 BAPOG TOAGKOLG «.evveeeeervveeeereerrseeeeeessssssensesssnsnsessssssnnnees 0.250*25=  6.25 kN/m?
‘1610 Bapog eTKAAUYNG (UALKO 3A)....ueeeeeeerneeeeerrecnnennens 0.25*18 = 4.50 kN/m?
D X170 Y,V O g= 10.75 kN/m?

B. XapaKtneLoTikA T TG HetapAntig ¢poptiong
MetaBAnti doption Bewpsital cUYKEVTIPWON avOpwnwy Kai evandbeon pnxovnuatwy
(avTALEG-KIVNTAPEG) KATOVEUNUEVO POPTIO ...ceveeeeeeeennnnnnnnnennnnnnns Sk= 5.00 kN/m? .
D X117 7,V sk= 5.00 kN/m?
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METYK MEAETEZ TEXNIKQON YNOAOMOQON KPHTHZ — I. BouyloukaAdkng & Zuv/teg

[
6.

YrioAoyiopog @opéa pue xprion AOyLoULKOU.

1. NAAKeC&IKAAEG

1.1 Ynoyelo 1

YAwka :

byr =200mm, 8&€min = 1.50%o,
dq =35mm, dy =35mm,

C20/25-B500C, OmALopdG ouotpodniG: OxL, Smax = Min(250mm, 2.00h)

Avolyuata NMAakwy

Ny, h = 250mm (Tewpoépeom) Ly=1600mm, L ,=3100mm, g, =6.25kN/m?  ge=4.50kN/m?,  gonr=0.00kN/m? g
5.00kN/m?
b d p As,req Smax . As’eff SEE Md
mm mm OmALOpOG 2 mm PaBdot 2 %o KN
X: 1000 215 KUPLOG 322 200 70 8(@ 8/150) 335 1.56 3.26
y: 1000 205 KUPLOG 307 200 60 8(9 8/160) 314 1.53 0.95
Mgd MRd Val Vdr VEd VRd,c Vel Vgr Val Var
kNm kNm kN kN kN kN kN kN kN kN
X: 4.3 32.7 13.2 22.4 22.4 92.7 5.1 8.9 2.4 4.1
y: 1.3 29.2 10.0 10.0 10.0 92.7 3.2 3.2 1.5 1.5
‘EAeyxog Auynpotntag EC2 7.4.2 (E§lowoelg 7.16a, 7.16b)
AevB. I(m) d(m) K Po(%eo) p (%o) 1/d lim(l/d)
X 1.600 0.215 1.300 4.472 0.191 7.44 < 17975.17
=3 = = 2 =3 2 = 2 =
My, h = 250mm (Terpapetom) Lx=2922mm, L, =1562mm, 8o =6.25kN/m?,  ge =4.50kN/m?,  gonr =0.00kN/m?, ¢
5.00kN/m?
b d , A req Smax . A eff 8eg Md
m o OmALopOG o mm PaBéot o %o KN
X: 1000 205 KUPLOG 307 200 60 8(@ 8/160) 314 1.53 0.91
y: 1000 215 KUPLOG 322 200 70 8(@ 8/150) 335 1.56 2.89
MEq Mgq Vi Var VEd VRd,c Vgl Vgr Vql Var
kNm kNm kN kN kN kN kN kN kN kN
X: 1.2 29.2 9.8 18.8 18.8 92.7 3.1 53 1.4 2.5
y: 3.8 32.7 21.5 12.5 215 92.7 7.8 4.5 3.6 2.1
‘EAeyxog Auynpotntag EC2 7.4.2 (E§lowoelg 7.16a, 7.16b)
Ael0. I(m) d(m) K Po(%o) p (%o) 1/d lim(l/d)
Yy 1.562 0.215 1.300 4.472 0.169 7.27 < 24373.82
T |3 = 2B (Taeeraree) Ly =2788mm, Ly =1538mm, 8o =6.25kN/m?, ~ go =4.50kN/m?,  gonr=0.00kN/m?, g
5.00kN/m?
b d . As req Smax . As eff 3 Md
mm mm OmALopOG g mm PaBéot 2 %o KNm
X: 1000 205 KUPLOG 307 200 60 8(@ 8/160) 314 1.53 0.66
y: 1000 215 KUPLOG 322 200 70 8(P 8/150) 335 1.56 2.56
Mgq Mgq Vi Vdr VEd VRd,c Vg Vgr Val Vqr
kNm kNm kN kN kN kN kN kN kN kN

MEAETH ANOXETEYZHZ KOYNOYMIAANQN
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X 0.9 29.2 18.3 18.3 18.3 92.7 5.3 53 2.4 2.4
y 3.4 32.7 12.0 20.6 20.6 92.7 3.9 6.8 1.8 3.2
‘EAeyxog Auynpotntag EC2 7.4.2 (E§lowoelg 7.16a, 7.16b)
Awev. I(m) d(m) Po(%eo) P (%o) 1/d lim(l/d)
y 1.538 0.215 1.300 4.472 0.150 7.15 < 32958.45
=3 = = 2 =3 2 = 2 =
Ma, h = 250mm (Terpapetom) Lx=4780mm,  L,=3100mm, 8o = 6.25kN/m?,  ge =4.50kN/m?,  gone =0.00kN/m?, ¢
5.00kN/m?
b d . As req Smax . A eff et Md
m o OmALOWOG gl mm PaBdot e %o KN
X: 1000 205 KUPLOG 307 200 60 8(P 8/160) 314 1.53 6.50
y: 1000 215 KUPLOG 322 200 70 8(@ 8/150) 335 1.56 11.00
Meg MRgd Vdi Vdr VEd VRd,c Vel Vgr Val Var
kNm kNm kN kN kN kN kN kN kN kN
X: 8.6 29.2 46.1 46.1 46.1 92.7 14.3 14.3 6.6 6.6
y: 14.6 32.7 25.2 25.2 25.2 92.7 7.4 7.4 3.5 3.5
‘EAeyxog Auynpotntag EC2 7.4.2 (E§lowoelg 7.16a, 7.16b)
Ael0. I(m) d(m) K Po(%o) p (%o) 1/d lim(l/d)
Yy 3.100 0.215 1.000 4.472 0.650 14.42 < 625.57
M, h = 250mm (Tetpoépeiom) Lx=2334mm, L ,=3100mm,  go=6.25kN/m?  ge=4.50kN/m?,  gonr=0.00kN/m? g
5.00kN/m?
b d s As’req Smax . As,eff 88{ Md
mm mm OMALOpOG o2 mm PaBool 2 %o KNm
X: 1000 215 KUPLOG 322 200 70 8(® 8/150) 335 1.56 5.42
y: 1000 205 KUPLOG 307 200 6@ 8(D 8/160) 314 1.53 2.26
Mgd MRgg Vi Vdr VEd VRd,c Vel Ver Val Var
kNm kNm kN kN kN kN kN kN kN kN
X: 6.5 32.7 31.9 18.1 319 92.7 11.5 6.6 5.4 3.1
y: 2.7 29.2 14.6 14.6 14.6 92.7 4.6 4.6 2.1 2.1
‘EAeyxog Avuynpotntag EC2 7.4.2 (E§lowoelg 7.16a, 7.16b)
AevB. I(m) d(m) K Po(%eo) p (%o) 1/d lim(l/d)
X 2.334 0.215 1.300 4.472 0.287 10.86 < 6417.39

1.2 Ynoyelo 2

YAWKa :

byr = 200mm, 8€§min = 1.50%o,
dq =35mm, dy =35mm,

C20/25-B500C, OmAlopog cuotpodng: OXL, Smax = Min(250mm, 2.00h)

Avolyuata NMAakwy

= = = 2 = 2 = 2 =
Ny, h = 150mm (Terpaépetom) Lx=2100mm, L, =3100mm, 80 =3.75kN/m? ~ ge =4.50kN/m?,  gonr =0.00kN/m?, ¢
2.00kN/m?
b d , A req Smax . A eff 8eg Md
mm mm OmALopOG 2 mm PaBéot 2 %o KN
X: 1000 115 KUPLOG 172 172 50 8(@ 8/200) 251 2.19 4.46
y: 1000 105 KOPLOG 157 172 50 8(@ 8/200) 251 2.39 1.83
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Meg MRd Vdi Vdr VEd VRd,c Vgl Vgr Val Var
kNm kNm kN kN kN kN kN kN kN kN
X: 53 12.7 12.6 12.6 12.6 50.9 5.7 5.7 1.4 1.4
y: 2.2 114 10.8 10.8 10.8 50.9 4.3 4.3 1.1 1.1
‘EAeyxog Auynpotntag EC2 7.4.2 (E§lowoelg 7.16a, 7.16b)
Aev. I(m) d(m) K Po(%eo) p (%o) 1/d lim(l/d)
X 2.100 0.115 1.000 4.472 0.834 18.26 < 465.17

1.3 Ynoyelo 3

YAWKa :

byr = 200mm, 8€§min = 1.50%o,
dq =35mm, dy =35mm,

C20/25-B500C, OmAlopog cuotpodng: OXL, Smax = Min(250mm, 2.00h)

Avolyuata NMAakwy

My, h = 220mm (Toipeiotn) Ly = 1947mm, Ly =1159mm, g0 =5.50kN/m?,  ge =1.00kN/m?,  gonr=0.00kN/m?, ¢
2.00kN/m?
b d , As req Smax . As eff 8eg Md
mm mm OmALopOg gt mm PaBéot 2 %o KNm
X: 1000 175 KUPLOC 262 200 5¢ 8(¢@ 8/190) 265 1.51 0.29
y: 1000 185 KUPLOG 277 200 60 8(@ 8/180) 279 1.51 1.09
Mg MR Vi Var Ved VRd,c Vgl Ver Val Var
kNm kNm kN kN kN kN kN kN kN kN
X: 0.4 21.1 4.3 0.0 4.3 81.9 1.4 0.0 0.4 0.0
y: 1.4 235 9.6 5.6 9.6 81.9 4.3 2.5 13 0.8
‘EAeyxog Avuynpotntag EC2 7.4.2 (E§lowoelg 7.16a, 7.16b)
AL00. I(m) d(m) K Po(%o) p (%o) 1/d lim(l/d)
y 1.159 0.185 1.300 4.472 0.086 6.26 < 128915.76
= = = 2 = 2 = 2 =
My, h = 220mm (Towpewotn) Lx=653mm, L,=1159mm,  go=5.50kN/m? ~ ge=1.00kN/m?  gony=0.00kN/m? g
2.00kN/m?
b d p As,req Smax . As’eff SEE Md
mm mm OmALOpOG 2 mm PaBdot 2 %o KN
X: 1000 175 KUPLOG 262 200 5@ 8(@ 8/190) 265 1.51 0.12
y: 653 185 KUPLOG 277 200 60 8(9 8/180) 279 1.51 0.48
Megd Mgqg Vi Var VEd VRd,c Vel Ver Vi Var
kNm kNm kN kN kN kN kN kN kN kN
X: 0.1 21.1 0.0 6.6 6.6 81.9 0.0 2.4 0.0 0.7
y: 0.6 235 4.1 2.2 4.1 81.9 2.1 1.2 0.7 0.4
‘EAeyxog Auynpdtntag EC2 7.4.2 (E§lowoslg 7.16a, 7.16b)
AevB. I(m) d(m) K Po(%eo) p (%o) 1/d lim(1/d)
X 0.653 0.175 0.400 4.472 0.373 3.73 < 495.19

MEAETH ANOXETEYZHZ KOYNOYMIAANQN
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N3, h = 220mm (Tptépetom) Lx=1943mm, L, =1266mm, g, =5.50kN/m?  ge=1.00kN/m?,  gonr=0.00kN/m? g
2.00kN/m?
b d , As’req Smax . As,eff 88{ Md
mm mm OmAlopog 2 mm PaBséoL 2 %o KN
X: 1000 175 KUPLOG 262 200 5@ 8(@ 8/190) 265 1.51 0.30
y: 1000 185 KUPLOG 277 200 60 8(P 8/180) 279 1.51 1.32
Mgq Mgq Vi Vdr VEd VRd,c Vgl Vgr Vql Vqr
kNm kNm kN kN kN kN kN kN kN kN
X: 0.4 21.1 4.3 0.0 4.3 81.9 1.5 0.0 0.5 0.0
y: 1.7 235 5.6 9.6 9.6 81.9 2.7 4.6 0.8 1.4
‘EAeyxog Auynpotntag EC2 7.4.2 (E§lowoelg 7.16a, 7.16b)
AL00. I(m) d(m) K Po(%o) p (%o) 1/d lim(l/d)
y 1.266 0.185 1.300 4.472 0.104 6.85 < 79714.19
= =3 =3 2 = 2 =3 2 =3
M4, h = 220mm (Towpewotn) Lx=789mm, L,=1266mm,  go=5.50kN/m? ~ ge=1.00kN/m?  gony=0.00kN/m? g
2.00kN/m?
b d , As req Smax . A eff 133 Md
mm mm OmALOWOG o mm PaBdot o %o KN
X: 1000 175 KUPLOG 262 200 5@ 8(@ 8/190) 265 1.51 0.18
y: 789 185 KUPLOG 277 200 60 8(9 8/180) 279 1.51 0.72
Meg MRd Vdi Vdr VEd VRd,c Vgl Vgr Val Var
kNm kNm kN kN kN kN kN kN kN kN
X: 0.2 21.1 0.0 7.5 7.5 81.9 0.0 2.6 0.0 0.8
y: 0.9 235 2.8 5.1 5.1 81.9 15 26 0.5 0.8
‘EAeyxog Auynpotntag EC2 7.4.2 (E§ilowozlg 7.16a, 7.16b)
AevB. I(m) d(m) K Po(%eo) P (%o) 1/d lim(1/d)
y 1.266 0.185 1.300 4.472 0.051 6.85 < 466921.02
= = = 2 = 2 = 2 =
Ms, h = 220mm (Mp6Bohoc) Lx=644mm, L, =1050mm, 8o =5.50kN/m?, ~ ge =1.00kN/m?,  gone = 0.00kN/m?, ¢
5.00kN/m?
b d , A req Smax . A eff 8eg Md
m o OmnALopOg gt mm P&BooL o %o KN
X: -
y: Seutepeliwv 262 250 5@ 8(@ 8/190) 265
Meg MRd Val Vdr VEd VRd,c Vgl Vgr Val Var
kNm kNm kN kN kN kN kN kN kN kN
X 0.0 0.0 10.5 0.0 10.5 81.9 4.2 0.0 3.2 0.0
y:
‘EAeyxog Auynpotntag EC2 7.4.2 (E§lowoelg 7.16a, 7.16b)
AL00. I(m) d(m) K Po(%o) p (%o) 1/d lim(l/d)
X 0.644 0.185 0.400 4.472 0.143 3.48 < 5198.55
= =3 =3 2 = 2 =3 2 =3
M6, h = 220mm (MpoBohoc) Lx=850mm, L,=1003mm,  go=5.50kN/m?  ge=4.50kN/m?  gony=0.00kN/m? g
5.00kN/m?
b d p As,req Smax . As’eff SEE Md
mm mm OmAlopog 2 mm PaBséoL 2 %o KN
X: -
y: Sevtepelwv 262 250 50 8(@ 8/190) 265
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Mgg Mgg Vi Var VEd VRd,c Vel Vgr Vql Var
kNm kNm kN kN kN kN kN kN kN kN
X: 0.0 0.0 17.9 0.0 17.9 81.9 8.5 0.0 4.3 0.0
y:
‘EAeyxog Auynpotntag EC2 7.4.2 (E§lowoelg 7.16a, 7.16b)
Aev. I(m) d(m) K Po(%eo) p (%o) 1/d lim(1/d)
X 0.850 0.185 0.400 4.472 0.353 4.59 < 538.91
Itnpifelg mMakwv
Zuvéxela | MpocBet d As exis As req
d: mm mm? mm? Np6odeta Ag eff My Mgq Mgd
othpifew mm? kNm kNm kNm
v
ni 53 185 140 25 ApKoOV 279 2.2 2.2 235
ns3 185 140 25 279 2.2 2.2 23.5
n2 53 185 140 19 ApKolY 279 1.7 1.7 33.8
na 185 140 19 279 1.7 1.7 33.8
n2 51 185 132 65 ApKoOV 132 7.6 5.9 11.9
ne 185 0 65 132 7.6 5.9 11.9
n2 51 185 132 26 ApKolY 132 3.4 2.4 11.9
ns 185 0 26 132 3.4 2.4 11.9
na 51 185 132 65 ApKolY 132 7.6 5.9 22.4
ne 185 0 65 132 7.6 5.9 22.4
Sk&Aa 1, h = 150mm €20/25-B500C
Meptoxn OmAtong 1 OmnALopOg As,cal As,req PaBdol As,eff
[cm?] [cm?] [cm?]
KUPLOG 0.00 1.50 Kdtw : @#8/20.0 2.51
navw : $8/20.0
Seutepebiwv 0.00 2.00 K&tw : ¥8/25.0 2.01
navw : $8/25.0
Meploxn OmAong 2 OmALopOG As,cal As,req PaBséoL As, eff
[cm?] [cm?] [cm?]
KUPLOG 0.00 1.50 KaTw : ¥8/20.0 2.51
navw : $8/20.0
Seutepelwv 0.00 2.00 KaTw : @¥8/25.0 2.01
ndvw : @#8/25.0
Meploxn OmAwong 3 OmALopOG As,cal As,req PaBséoL As, eff
[cm?] [cm?] [cm?]
KUPLOG 0.00 1.50 Ké&tw : ¥8/20.0 2.51
ndvw : $#8/20.0
Seutepelwy 0.00 2.00 KaTw : P¥8/25.0 2.01
navw : $#8/25.0

MA TNV QVTLHETWIILON THG CUYKEVTPWONG TACEWV OTLG OMEG aKOAOUBEital n 08nyia TOU AUEPIKAVIKOU KOVOVLOUOU
ACI 318 §13.4.2 mou ival TonoB£tnon NPOcBeTou OMALONOU OTLG TTAPELEG TG OMIG LOOU TIPOG TOV SLAKOTTOUEVO
OnALoUOG. O OTALOOG QUTOG EMEKTEIVETAL IEPAV TNG OTTNG KATA TO BAOLKO UKOG OlyKUPWONG TTOU ELValL yLa TLEPLOXNA
ocuvadeiag Il kai motdtnta ckupodépatog C20/25 ion pe 67.5¢ .

‘Apa aykUpwon yLd paBdoug ¢10 :

l, = 67.5%0.010 = 0.675 m

MEAETH ANOXETEYZHZ KOYNOYMIAANQN
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I

Karta thv 8iebBuvon x-x omou tonoBetolvtal paBdol ¢10 , oL tpocOeteg pafdol Adyw Sidtagng nmepatolvral oTLg
otnpieLs.

7. YrioAoyiopocg @optiwv Towxeiwv

‘16wov Bapocg Towxeiwv

‘I610 Bapog : 0.30*1.00*5.25%25.00 = 39.38 kN/m

Avtdpaosic Twv NMAakwv eni twv Towyeiwv

NAdka N1 (3TdOun +7.52m)

1.2.1. AievBuvon enilvuong MAAGKAG X-X, Lx=2.100 m
AvtiSpaoelg povipa, VgA=10.75x2.100/2.42=9.35 VgB=10.75x2.100/1.58=14.29 kN/m
Avtidpaoslg kivntd, VgA= 5.00x2.100/2.42= 4.35 VgB= 5.00x2.100/1.58= 6.65 kN/m
S0volov : Va =9.35+4.35=13.70 kN/m , Vi =14.29+6.65=20.94 kN/m

1.2.2. AievBuvon enidvong nAdkag y-y, Ly=3.100 m

AVTLSpdoeic pévipa, VgA=10.75x2.100/2.48= 9.10 VgB=10.75x2.100/2.48= 9.10 kN/m
Avtidpaoslg Kivntd, VgA= 5.00x2.100/2.48= 4.23 VqB= 5.00x2.100/2.48= 4.23 kN/m
Z0volov : Va =9.10+4.23=13.33 kN/m, Vg =9.10+4.23=13.33 kN/m

MNAdka N2-N3 (ZtdOun +7.52m)

1.2.1. AtlevBuvon enilvuong mAdkag x-x, Lx=3.000 m

Avtibpaoslg povipa, VgA=10.75x1.550/1.82=9.14 VgB=10.75x1.550/1.82= 9.14 kN/m
AvtiSpaoelg kwntd, VgA= 5.00x1.550/1.82= 4.25 VqB= 5.00x1.550/1.82= 4.25 kN/m
Z0volov : Va =9.14+4.25=13.39 kN/m, Vg =9.14+4.25=13.39 kN/m

1.2.2. AievBuvon eniluong mAdkag y-y, Ly=1.550 m

Avtibpaoslg povipa, VgA=10.75x1.550/1.62=10.27 VgB=10.75x1.550/2.47= 6.75 kN/m
Avtidpaoelg kvntd, VgA= 5.00x1.550/1.62= 4.78 VqB= 5.00x1.550/2.47= 3.14 kN/m
S0volov : Va =10.27+4.78=15.05 kN/m , Vg =6.75+3.14=9.89 kN/m

NAdka N4 (ZtdOun +7.52m)

1.2.1. AtlevBuvon eniluong mAdkag x-x, Lx=5.300 m

Avtibpaoslc povipa, VgA=10.75x3.100/1.43=23.34 VgB=10.75x3.100/1.43=23.34 kN/m
Avtidpdoelc kivntd, VgA= 5.00x3.100/1.43=10.85 VqgB= 5.00x3.100/1.43=10.85 kN/m
Z0volov : Va =23.34+10.85=34.19 kN/m , Vs =23.34+10.85=34.19 kN/m

1.2.2. AilevBuvon eniluong mAdkag y-y, Ly=3.100 m

Avtibpaoslg povipa, VgA=10.75x3.100/2.07=16.13 VgB=10.75x3.100/2.07=16.13 kN/m
Avtidpaoelg Kivntd, VgA= 5.00x3.100/2.07= 7.50 VgB= 5.00x3.100/2.07= 7.50 kN/m
Z0volov : Va =16.13+7.50=23.63 kN/m , Vg =16.13+7.50=23.63 kN/m

NAGka N5 (ZtdOun +7.52m)

1.2.1. AievBuvon enilvong MAGKOC X-X, Lx=2.300 m
Avtidpdoelc povipa, VgA=10.75x2.300/2.49= 9.93 VgB=10.75x2.300/1.67=14.80 kN/m

MEAETH ANOXETEYZHZ KOYNOYMIAANQN ITATIKOI YNOAOTIZMOI A58 oeA. 8
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Avtidpdoelg kwvntad, VgA= 5.00x2.300/2.49= 4.62 VgB= 5.00x2.300/1.67= 6.88 kN/m

ZUvolov : Va =9.93+4.62=14.55 kN/m , Vg =14.80+6.88=21.68 kN/m

1.2.2. AtlevBuvon enilvong mAakac y-y, Ly=3.100 m

Avtibpaosig povipa, VgA=10.75x2.300/2.52=9.81 VgB=10.75x2.300/1.84=13.43 kN/m
Avtidpdoelg kwvntd, VgA= 5.00x2.300/2.52= 4.56 VgB= 5.00x2.300/1.84= 6.25 kN/m

ZUvolov : Va =9.81+4.56=14.37 kN/m , Vg =13.43+6.25=19.68 kN/m

NAGka N6 (ZtdOun +4.47m)

1.2.1. AlevBuvon eniluvong mAGKoC X-X, Lx=5.500 m

Avtidpdoelg povipa, VgA= 6.30x3.100/1.84=10.64 VgB= 6.30x3.100/1.84=10.64 kN/m
Avtidpaoelg kivntd, VgA= 2.00x3.100/1.84= 3.38 VqB= 2.00x3.100/1.84= 3.38 kN/m
S0volov : Va =10.64+3.38=14.02 kN/m , Vg =10.64+3.38=14.02 kN/m

1.2.2. AievBuvon eniluonc Aakoc y-y, Ly=3.100 m

Avtidpaoelg povipa, VgA= 6.30x3.100/1.92=10.17 VgB= 6.30x3.100/1.92=10.17 kN/m
Avtidpaoelg kKivntd, VgA= 2.00x3.100/1.92= 3.23 VgB= 2.00x3.100/1.92= 3.23 kN/m
S0volov : Va =10.17+3.23=13.40 kN/m , Vg =10.1743.23=13.40 kN/m

Doption Toyeiwv

Toweio T :
Toweio T2 :
Toweio T3 :
Toweio T4 :
Toweio T5 :
Tolxeio T6 :
Tolwxeio T7 :
Tolxeio T8 :
Toweio T9 :
Toweio T10
Towxeio T11
Towxeio T12
Towxeio T13
Toweio T14

Q, =39.38 +13.33 =52.71 kN/m

Qv =39.38 + 9.89 = 49.27 kN/m

Q, =39.38 + 23.63 + 13.40 = 76.41 kN/m

Qy =39.38 + 19.68 = 59.06 kN/m

Qy = 39.38 + 2*15.05 = 69.48 kN/m

Q, = 39.38 + 13.33 =52.71 kN/m

Q, =39.38 + 9.89 = 49.27 kN/m

Q. =39.38 + 23.63 + 13.40 = 76.41 kN/m

Q, =39.38 + 19.68 = 59.06 kN/m

: Qy=39.38 + 13.70 = 53.08 kN/m

:Qy=39.38 +20.94 + 13.39 = 73.71 kN/m

: Qv =39.38 + 13.39 + 34.19 + 14.02 = 100.98 kN/m
: Qv =39.38 + 34.19 + 14.02 + 14.37 = 101.96 kN/m
: Qy=39.38 + 21.68 = 61.06 kN/m

MEAETH ANOXETEYZHZ KOYNOYMIAANQN
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I
7

YrioAoylopog OspeAiwong

To otatiko npocopoiwpa tng mAdkag Oepeliwong eiva:

© .9 . 9 6 0

I T1=52.71]  T2=49.27 73=76.41 ' T4=59.06
(O | e |

— —

4| 5 g
;gﬁj//,/ﬂ”j;l\jj ://C
2 T S \er 0o
w 27 o= 2
2 244 T / 9
@7,, | = a4
‘ T6:52.711 T7=49.27 1 13.50 T18=76.41 1 T9:59.06‘
\ \ \ \ \
NAdka Ospelimwong

TuApa 1 : Katavepnuévo Moptio Bapoug YAwoU 3A: 2.86*18.00= 51.48 kN/m?
Tunua 2 : Katavepnpévo Moptio Aupdtwv: 3.66*%11.00= 40.26 kN/m?
TuAua 3 : Katavepnuévo Poptio ‘Yéatog: 5.25%10.00= 52.50 kN/m?

H eniluon yivetal pLE TRV XPAION MEMEPACUEVWV OTOLXELWV Kol AOYLOMLKOU.
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MéBodog Hpixdpou
Métpov Zupntiéoeng

19

18

17

16

15

14

13

12

11

10

Apibpnoig ALkrtUOU
IAR6og¢ Képpowv

60

ITATIKOI YNOAOTIZMOI A58 oeA. 11
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I

MéBodog HpLxdpou
Métpov Zupnmiéoeng

. st

Opadeg Ztolxeliwv
NARGog Ztoilxeiov = 1
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I

MéBodog Huuxdpou
Métpov ZupmiL€oewg

. o

naxog MNA&xkag [m]
NARGo¢ Ztoilxeiov =1
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I

MéBodog HpuLxdpou

Métpov ZupmiLéocewng
p [kN/m2] 52,7 49,3 76,4 59,1 59,1
- - ~ - <
- > h b > — l n - -
. v |
|
z Pl [KN/m]

@ -

61,1
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Max. s = 4,71 otov képPov 30, Min. s = 3,77 otov xéppov 1

w
©
o

[em]

w
«©
©
g

w
0
oy

[em]

>
N
N

MEAETH ANOXETEYZHZ KOYNOYMIAANQN STATIKOI YNOAOTIZMOI A58 ogh. 15



METYK MEAETEZ TEXNIKQON YNOAOMOQON KPHTHZ — I. BouyloukaAdkng & Zuv/teg
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[kN/m2]

103,8 [kN/m2]

80,2 [kN/m2]

BEEEOOEEOOL S

56,6 [kN/m2]

MéBodog Hpixdpou
Métpov ZupmiL€oewg

Nieoi¢ Enmapfic g [kN/m2]
Max. q = 351,0tov képPov 4, Min. g = 44,8 otov kéuPov 56
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- - (53 o ~
o ~ v w =
B Y e W
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w
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w

EEEOOEEOODE ..

[kN.

[kN.

[kN.

[kN.

16,7 [kN.

-6,7 [kN.

.m/m]

.m/m]

.m/m]

m/m]

m/m]

m/m]

m/m]

m/m]

8,9 [kN.m/m]

1,1 [kN.m/m]

m/m]

-14,5 [kN.m/m]

-22,3 [kN.m/m]

MéBodog Hpixdpou
Métpov Zupmiéocewng

Poné¢ mx [kN.m/m]

Max. mx = 74,6 otov képpov 52, Min.

= -26,2 otov k6pPov 56
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[
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[kN.m/m]

[
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'S

[kN.m/m]

6,6 [kN.m/m]

Ponég¢ my [kN.m/m]

2,7 [kN.m/m] Max. my = 43,8 otov képpov 50, Min. my = -7,1 otov kéuppov 56

-1,2 [kN.m/m]

EEEOOEEOCCEE.

-5,1 [kN.m/m]
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I
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[kN/m] MéBodog Hpixdpou
Métpov Zupntiéoeng

N
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[
[
N

[kN/m]
4,5 [kN/m]
-2,2 [kN/m]
-8,9 [kN/m]
-15,6 [kN/m]

Avatpntikég Auvépeig Qx [kN/m]
-29,1 [kN/m]

-35,8 [kN/m]

HEEEOOEEOCOCOE S

-22,4 [kN/m] Max. Qx = 48,4 otov képPov 53, Min. Qx = -39,1 otov xépPov 57
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29,2 [kN/m]

24,4 [kN/m]

19,6 [kN/m]

14,8 [kN/m] MéBodog HpLxdpou
Métpov ZupmLécewg

L]
[]
L]
[]
. 10,0 [kN/m]
. 5,2 [kN/m]
. 0,4 [kN/m]
. -4,4 [kN/m]
[]
L]
[]
L]
[]

-9,2 [kN/m]

-14,0 [kN/m]

Avatpntirég Auvépeig¢ Qy [kN/m]

-18,8 [kN/m] Max. Qy = 31,4 otov képPov 9, Min. Qy = -30,8 otov réppov 32

-23,6 [kN/m]

-28,4 [KN/m]
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MéBodog Hpixdpou
Métpov ZupmLéoeng

OnmAiopoil 'Ave xkatd x-x As_topx [cm2/m]

{)

Max. As_topx = 2,86 otov xéppov 56, Min. As_topx = 0,01 otov xépfov 3
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[kN/m3]

[kN/m3]

[kN/m3]

[kN/m3]

[kN/m3]

[kN/m3]

[kN/m3]

[kN/m3]

[kN/m3]

[kN/m3]

[kN/m3

[kN/m3]

[kN/m3

MéBodog Hpixdpou
Métpov ZupnL€oewg

Métpov Zupniéocew¢ ks [kN/m3]

Max. ks = 9009,1 otov xéppov 4, Min. ks

= 1044,3 otov képpov 55

TiBevrtal oL EAdxLoTOL ONMALOHOL TTAVW Kol KATW KOTA TG SLEVOUVOELS X-X

kai y-y , Atot 7912/m (7.92 cm?/m).

8. YmnoAoylwopog Katakopudpwv Ztoxeiwv (towyeio)
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H edadkr) nieon mov e§aokeitan eni E§WTEPIKWV TOLXWV UNOYELWV KATA TRV
SLapKeLa oELOOU gival Suvatov va yivel LeyaAUTEPN TNG tieong npepiag . Auto
efaptatat ano tnv dtadopd Twv LELOTATWY TAAAVTIWOoNG TwV NEPLBAAAOVTIWY TRV
KOTaoKeLK) edadwv Kai tov kivéuvo peuotonoinong tov edagouc katd tnv diap-
KELAL TNG CELOULKNAG SLEYEPONG .

ZTnV UNO peAETn nepintwon Sev udiotavtol oL mapa NAavw napdyovtes. Ev tou-
ToLG YLa alopaAEoTEPN KATAOKEUT) Oal OEWPROOUME OTL TA TOLXELOL AELTOUPYOUV OOV
toixot avtiotipLeng kai Ba edpapprocdouv oL 06nyieg touv Napaptiparog E tou

Eupwkwsika 8 .

8.1.T14

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

1.1. Zroweia Toiyou-Mapapetpor-Kavoviopoi

ALOOTAOELG
OAWO U oc Tolxou h=5.900 m
Mnko¢ Toiyou L=3.100 m

MAdtoc tolyou otnv kopudry  B1=0.300m
MAdtog koppoUL tolyou otnv Bdon B2=0.300 m
OAWKO TAATog Bdong tolxou B=2.100 m
MAdtoc Baong Toixou pumpootd 1.800 m
MAdtog Baonc tolyou miow 0.000 m

Y og koppoU toixou ho=5.550 m

Yy og Baong toixou 0.350 m

Yyog Bdong tolyou pumpootd 0.350 m

Y ocg Baong toixou miow 0.350 m

Ffwvio epmpog mapeldg e katakop  0.000° (0:1)
lfwvia niow napeldg pe katakopud 0.000° (0:1)

®Doprtia otnv Kopudn

Katakopudo povipo dpoptio Ng= 14.80 kN/m
Katakopudo kvntd ¢poprtio Ng= 0.00 kN/m
Exkevipotnta katakopudou poptiou eN= 0.15m
OptZovtio povipo ¢optio Hg= 0.00 kN/m
OplovTio Kvnto doptio Hg= 0.00 kN/m
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Ekkevtpotnta oplloviiou poptiou eH= 0.00 m

®Doprtio danédou unoyeiou
Moviua ¢optia gf= 2.50kN/m?, Gf= 2.50x 1.80= 4.50kNm
Kwntd dpoptia gf= 2.00kN/m?, Qf= 2.00x 1.80= 3.60kNm

Bdpog toiyou

E81k6 BApoc ulikol Toixou yg=25.000 kN/m3

EuBadov Statopng toixou A= 2.400 m?

I610 Bapog toixou avd petpo W= 2.400x25.000= 60.00 kN/m

Kévtpo Bapouc toixou x=0.426 m, y=3.678 m (x0=1.674 m, yo0=2.222 m)

YAwKa toixou
Avwdoun : Zkupodepa-XahuBag: C20/25-B500C (EN1992-1-1, §3)
: EmkaAun omAlopou: Cnom=30 mm (EN1992-1-1, §4.4.1)
OcgpéAo : IkupoSepa-XaAuBoac: C20/25-B500C
: EmkaAun omAtopol: Cnom=75 mm

1.2. Emipuépoug ouvteAeoTEQ yia Spaoelg Kot edadikég 1dotnteg (EC7 Mw. A.1-A.4, EC8-5 §3.1)
Oplakn kataotaon locopormiag (EQU), AouikoU tumou (STR), Mewtexvikou tumou (GEO)
(EQU) (STR) (GEO) (Zewopog)
Apaon  Moviun Auopevig yGdst: 1.10 1.35 1.00 1.00
Moviun Euvolkn yGstb: 0.90 1.00 1.00 1.00
MetaBAnTr) AUGHEVAC yQdst: 1.50 1.50 1.30 1.00
MetaBAntr Euvolkn yQstb: 0.00 0.00 0.00 0.00

ESadwkég Twvia Statuntikng avtoxng yé: 1.25 1.00 1.25 1.25

L8LoTNTEC ZUVOoXN C yc: 1.25 1.00 1.25 1.25
AlaTpnTikn avtoxn cu ycu: 1.40 1.00 1.40 1.40
BAuTTIKN avTtoxn qu yqu: 1.40 1.00 1.40 1.40
Bdpoc yw: 1.00 1.00 1.00 1.00

1.3. 1816tnteg 6Aadoug BepeAiwong

OAuttkr avtoxn edddoug otn Bdon  qu=0.30 N/mm?

Ffwvia tpng edadouc otn Baon $=35.00°, cuvteAeotng TpLPNC tan(¢p)=0.700
JUVTEAEOTHG oUVEKTIKOTNTAG otn Bdon ¢=0.010 N/mm?

1.4. Zswopkoi ouvteAeotég (EC8 EN1998-5:2004, §7.3.2)

Avnyuévn oslopikn erutayuvon edadoug gh=axg, a=0.16 (EC8-5 §7.3.2)

Juvt. Bepeliwong S$=1.00 (EC8§3.2.2.2)

Juvt. onoudaldtntag Ktipiou yI=1.00 (EC8 §3.2.1,T.4.3)

MelwTIKOG ouvteAeotnc oupnepldopag r=1.00 (EC8-5 Mwvakag 7.1)

Opulovtlog oelopkog ouvteAeotng  kh=1.00x0.16x1.00/1.000=0.160 (EC8-5 E£.7.1)
Katakopudog oelopikdg cuvtedeotng  kv=0.50x0.160=0.080 (EC8-5 E£.7.2)
ZELOMUIKEG SUVAMELG (EKTOG SuVApEWV Adyw wOnong yailwv)

Opuovtia duvapun ostopol Adyw 8iou Bapoug  Fwx= 60.00x0.160= 9.60 kN/m
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Katakopudn dUvapun oslopol Aoyw 8iou Bapoug  Fwy= 60.00x0.080= 4.80 kN/m
Opulovtia duvapun ostopol doptiou otnv kopudr Ng Fgx= 14.80x0.160= 2.37 kN/m
Katakopugn Suvaun oeopol dpoptiou otnv kopudr Ng Fgy= 14.80x0.080= 1.18 kN/m

1.5. Q6non npspioc yawwv (Jaky 1944)

1.5.1. TuRpa Toiyou amno ¥=0.350 m £w¢ Y=5.900 m, Hs=5.550 m
Avw Xnpeio A x=0.000 m y=0.000 m
Kdtw Znueio B x= 0.000 m y=5.550 m

1816tnTEC Edddoucg

Tumnog edadoug : AppoxaAlko

EL81kO Bapog Enpou edddoug y =16.00 kN/m3
EL61k0 Bapog kopeopévou edadoug ys=20.00 kN/m3
EL61k0 Bapog vepou yw=10.00 kN/m3

Ffwvia ecwtepkng tpLBng tov edadoug  ¢=35.00°
JuVvTeAEDTH G cuveKTLKOTNTAC dAdOoUC ¢=0.000 N/mm?
Ffwvia emupavelag edadoug pe oplovtia  B=0.00°

Ffwvia niow mopeldg toiyou pe katakopudo 6=0.00°
Frwvia tppAc petafl toixou kat edadoug 6=17.50°

‘QOnon npepiag yowv

EQU STR GEO
Fwvia emutédou oAioBnong p=45°+¢d/2 =59.00 62.50 59.00°
Juvteleotr oubEtepng wBnaong npeplag Ko= 0.426 0.426 0.426
Q06non yowwv kab uvPog q(y)=qA+y-y-Ko

Movieg Spaosig

EQU STR GEO
Q6non (mieon) otnv kopudn (y=yA) gA= 0.00 0.00 0.00 kN/m?
Q06non (mieon) otnv Baon (y=yA+ 5.55m) gB=37.83 37.83 37.83 kN/m?
Q6non (8uvaun) yowwv Pa= %(qA+qB)H Pa=104.98 104.98 104.98 kN/m

lfwvia wlnong yalwv o=14.00 17.50 14.00°
Q06non yolwv Katd x katevBuvon Pax=100.12 100.12 100.12 kN/m
Q6non yolwv Katad y kateubuvon Pay=31.57 31.57 31.57 kN/m

Porl wlnong yawwv wg rtpog onpeio (x=0,y=0) M =-370.44-370.44-370.44 kNm/m
Inueio epapuoyng wbnaong yawwv x= 0.000 m, y=3.700 m

ZUvoAa SUVANEWV KoL POTTWV

AUVAPELC KOL POTTEG OTO KATW onpeio B (x=0.000 m, y=5.550 m)

Movieg Spaoeig

EQU STR GEO
JuvoAwkn oplovtia wbnon yowwyv Fsx=100.12 100.12 100.12 kN/m
JuvoAwkn katakopudn wbnon yawwyv Fsy=31.57 31.57 31.57 kN/m
YuvoAlkn por wlnongyatwv  Ms =185.22 185.22 185.22 kNm/m

Telopkég Suvapelc  (EC8 EN1998-1-1:2004, §7.3.2, Napapthua E)

MEAETH ANOXETEYZHZ KOYNOYMIAANQN ITATIKOI YNOAOTIZMOI A58 oeA. 28



METYK MEAETEZ TEXNIKQON YNOAOMOQON KPHTHZ — I. BouyloukaAdkng & Zuv/teg
I

Opulovtiog oeloptkog ouvteAeotn¢ kh=1.00x0.16x1.00/1.000=0.160 (EC8 E¢.7.1,T.7.1)
Katakopudog oelopikdg ouvteheotng kv=0.50x0.160=0.080 (EC8 E£.7.2)

ESadog mavw amd tov udpodopo opilovta (EC8 Mapaptnua E.5)
tan(w)=kh/(1-kv)=0.160/(1-0.080)=0.174, w=9.87°

Method Mononobe-Okabe (EC8 Mapdptnua E.4)

yla wbnaon yalwv Kotd tn SLdpKeLla oLoUoU

JUVTEAEOTHG EVEPYNTIKNAG wONnong, Ke*=0.584

MNpb6oBetn micon e6ddoug AOyw oslopol

emti tng STR kataotaong dpoptiong &=(Ke*/Ke-1)=(0.584/0.426-1)=0.371

Abvapn eddadoug Aoyw oslopikol doptiov (Movipeg dpdoetg ) Fx=1.371x100.12=137.26 kN/m

1.6. EAeyyot suotaBelac toiyouv (EQU)

1.6.1. Auvapelc (evépyslac Kot avtiotaonc) aokoULEVEC otov toixo (EQU)

Qoptio vl-y2 Fx Fy x vy
[kN/m] [kN/m] [m] [m]
Evepyntikn wBnon yawwv Pa 0.35-5.90 100.12 31.57 0.000 4.050

Bapog toixou W 0.00 60.00 0.426 3.678
Katak. ¢optio (novipo) Ng 0.00 14.80 0.150 0.000
@oprtio danédou unoyeiov Gf 0.00 4.50 2.700 5.550
@oprtio danédou unoyeiov Qf 0.00 3.60 2.700 5.550

1.6.2. EAeyyoc dépovooag ikavotntoc edadouc (EQU) (EC7 EN1997-1-1:2004, §6.5.2)

EAeyxog nepintwong pe 0.90x(idto Bapog+udviya)+0.00x(Kivntda kopudrnc)

Qoprtio (P.y) vl-y2 Fx Fy xo yo M
[kN/m] [kN/m] [m] [m] [kNm/m]
Evepyntikn wlnon yawwv Pax1.10 0.35-5.90 110.13 34.732.1001.850 16.72

Bapog toixou W x0.90 0.00 54.001.6742.222 -90.40

Katok. ¢optio (povipo) Ngx0.90 0.00 13.321.9505.900 -25.97

@oprtio Sanédou unoyeiou Gfx0.90 0.00 4.050.9000.350 -3.64
JuvoAo= 106.10 -103.29

YUvoho KatakOpudwyv SUVAHEWY = 106.10 kN/m

YUVOAO POMWV WG MPOC UIPOCTd onpeio = -103.29 kNm/m

YUvoho ponwv w¢ pog péoov Bacswe = 8.11 kNm/m

Exkevtpotnta ec=8.11/106.10=0.076m, ec<=2.100/6=0.350m

Taoelg edadoug q1=0.062 N/mm? g2=0.039 N/mm?

Evepyod Bepélio L'=2.100-2x0.076=1.947 m (EC7 Napdptnua D)

QO¢pouoa tkavotnta edadoug Rd=L"-quk/yM=1.947x(1000x0.30)/1.40=417.21 kN/m

Qgpouoa tkavotnta edddoug Vd=106.10 < Rd=417.21 kN/m, EAeyxog ikavoroieitat (EC7 E€.2.2, E€.6.1)
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EAeyxog nepintwong pe 1.10x(idto Bapog+udvia)+1.50x(Kvntda kopudrc)

Qoptio (P.y) vyl-y2 Fx Fy xo yo M
[kN/m] [kN/m] [m] [m] [kNm/m]
Evepyntikn wlnon yawwv Pax1.10 0.35-5.90 110.13 34.732.1001.850 16.72

Bapoc toixou W x1.10 0.00 66.001.6742.222 -110.48

Katok. ¢optio (povipo) Ngx1.10 0.00 16.281.9505.900 -31.75

@oprtio damédou unoyeiou Gfx0.90 0.00 4.050.9000.350 -3.64

@oprtio danédou unoyeiou Qfx1.50 0.00 5.400.9000.350 -4.86
Juvolo= 126.46 -134.01

JUvoAo KaTtakopudwv SUVAUEWV = 126.46 kN/m

YUVOAO POMWV WG MPOC UIPOoTd onpeio = -134.01 kNm/m

YUvoho ponwv w¢ pog pécov Bacsweg = -1.23 kNm/m

Exkevtpotnta ec=-1.23/126.46=-0.010m, ec<=2.100/6=0.350m

Taoelg edadoug q1=0.059 N/mm? q2=0.062 N/mm?

Evepyd Bepélio L'=2.100-2x0.010=2.081 m (EC7 Napaptnua D)

DOépouoa kavotnta edadoug Rd=L"quk/yM=2.081x(1000x0.30)/1.40= 445.93 kN/m

Qgpouoa tkavotnta edddoug Vd=126.46 < Rd=445.93 kN/m, EAeyyoq ikavornoteitat (EC7 E€.2.2, E€.6.1)

1.6.3. EAeyyoc aotoyiag Adyw avatponig (EQU) (EC7 EN1997-1-1:2004, §9.7.4)
Avatpormnn w¢ mpog To UMPooTd KATw onueio (xo=0,yo=0) (x=2.100,y=5.900 m)

Qoptio (P.y) vyl-y2 Fx Fy xo yo Mo+ Mo-
[kN/m] [kN/m] [m] [m] [kNm/m] [kNm/m]
Evepyntkn wBnon yowwv Pax1.10 0.35-5.90110.13 34.73 2.100 1.850 89.65 72.93

Bdapog toiyou W x0.90 0.00 54.001.6742.222 0.00 90.40

Katak. ¢poptio (Lovipo) Ngx0.90 0.00 13.321.9505.900 0.00 25.97

Qoprtio damédou unoyeiou Gfx0.90 0.00 4.050.9000.350 -3.64 -3.64
JuvoAo= 86.01 185.66

Yriapyel mAako Samedou Kal opodnc. O EAeyXog AVOTPOTING LKAVOTIOLELTAL

1.6.4. EAsy)oc aotoyioc Adyw ohicOnong (EQU) (EC7 EN1997-1-1:2004, §9.7.3, §6.5.3)

Qoprtio (P.y) vyl-vy2 Fx+ Fx- Fy
[kN/m] [kN/m] [kN/m]
Evepyntik wbnon yawwv Pax1.10 0.35-5.90 110.13 0.00 34.73
MaBntikn wlnon yatwv  Ppx0.90 0.00- 0.00 0.00 0.00 0.00

Bdapog toiyou W x0.90 0.00 0.00 54.00
Katak. ¢optio (novipo) Ngx0.90 0.00 0.00 13.32
@oprtio Sanedou unoyeiou Gfx0.90 0.00 0.00 4.05

ZUuvoha= 110.13 0.00106.10

Yrapyel mAaka Samedou. O €Aeyxoc oAioBnong tkavomoleital.
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1.7. EAeyyol euotaBslac toiyou (STR)

1.7.1. Auvapelc (evépyelac Ko avtiotaonc) ackoUUEVEC otov toixo (STR)

Qoprtio vl-y2 Fx Fy x vy
[kN/m] [kN/m] [m] [m]
Evepyntikn wBnon yawwv Pa 0.35-5.90 100.12 31.57 0.000 4.050

Bapog toixou W 0.00 60.00 0.426 3.678
Katak. ¢optio (novipo) Ng 0.00 14.80 0.150 0.000
@oprtio danédou unoyeiov Gf 0.00 4.50 2.700 5.550
@oprtio danédou unoyeiov Qf 0.00 3.60 2.700 5.550

1.7.2. EAeyyxoc dépouoac tkavotntac edadouc (STR) (EC7 EN1997-1-1:2004, §6.5.2)

EAeyxog nepintwong pe 1.00x(idto Bapog+udviya)+0.00x(Kivntda kopudrc)

Qoprtio (P.y) vl-y2 Fx Fy xo yo M
[kN/m] [kN/m] [m] [m] [kNm/m]
Evepyntikn wlnon yawwv Pax1.35 0.35-5.90 135.16 42.62 2.100 1.850 20.52
Bapoc toixou W x1.00 0.00 60.001.6742.222 -100.44
Katok. ¢optio (Movipo) Ngx1.00 0.00 14.801.9505.900 -28.86
Qoptio damédou umoyeiov Gfx1.00 0.00 4.500.9000.350 -4.05
JuvoAo= 121.92 -112.83

YUvoho KatakOpudwyv SUVAHEWY = 121.92 kN/m

YUVOAO POTWV WG MPOC UIPOCTA onpeio =-112.83 kNm/m

YUvoho ponwv w¢ rtpog péoov Baocsws = 15.19 kNm/m

Exkevtpotnta ec=15.19/121.92=0.125m, ec<=2.100/6=0.350m

Taoelg edadoug q1=0.079 N/mm? g2=0.037 N/mm?

Evepyd Bepélio L'=2.100-2x0.125=1.851 m (EC7 Napdptnua D)

DOépouoa kavotnta edadoug Rd=L"quk/yM=1.851x(1000x0.30)/1.00= 555.30 kN/m

Dépouoa tkavotnta eddadoug Vd=121.92 < Rd=555.30 kN/m, EAeyyog ikavomoleitat (EC7 EE.2.2,

E€.6.1)

EAcyxog nepintwong pe 1.35x(idto Bapog+udvipa)+1.50x(Kwvntda kopudnc)

®Doprtio (Py) vl-y2 Fx Fy xo yo M
[kN/m] [kN/m] [m] [m] [kNm/m]
Evepyntikd 0Bnon yowwv  Pax1.35 0.35-5.90 135.16 42.622.100 1.850 20.52

Bdapog toiyou W x1.35 0.00 81.001.6742.222 -135.59

Katak. doptio (L6vipo) Ngx1.35 0.00 19.98 1.9505.900 -38.96

Qoprtio damédou unoyeiou Gfx1.00 0.00 4.500.9000.350 -4.05

@oprtio danédou unoyeiou Qfx1.50 0.00 5.400.9000.350 -4.86
JuvoAo= 153.50 -162.94

YUvoho KatakOpudwyv SUVAHEWY = 153.50 kN/m

MEAETH ANOXETEYZHZ KOYNOYMIAANQN ITATIKOI YNOAOTIZMOI A58 oeA. 31



METYK MEAETEZ TEXNIKQON YNOAOMOQON KPHTHZ — I. BouyloukaAdkng & Zuv/teg
I

YUVOAO POTWV WG MPOC UIMPOCTA onpeio = -162.94 kNm/m

YUvolo ponwv w¢ pog pécov Bacswg = -1.77 kNm/m

Exkevtpotnta ec=-1.77/153.50=-0.012m, ec<=2.100/6=0.350m

Taoelg edadoug q1=0.071 N/mm? g2=0.076 N/mm?

Evepyod Bepélio L'=2.100-2x0.012=2.077 m (EC7 Napdptnua D)

DO¢pouoa tkavotnta eddadoug Rd=L"quk/yM=2.077x(1000x0.30)/1.00= 623.10 kN/m

Qépouaa tkavotnta edddouc Vd=153.50 < Rd=623.10 kN/m, EAeyyxoc ikavoroteitotr (EC7 E€.2.2,
E€.6.1)

1.7.3. EAeyyog aotoyiag Adyw avatponig (STR) (EC7 EN1997-1-1:2004, §9.7.4)
AvaTpor w¢ pog To UMPOooTd KATw onueio (xo=0,yo=0) (x=2.100,y=5.900 m)

®oprtio (Py) yl-y2 Fx Fy xo yo Mo+ Mo-
[kN/m] [kN/m] [m] [m] [kNm/m] [kNm/m]
Evepyntkn wBnon yowwv Pax1.35 0.35-5.90 135.16 42.62 2.100 1.850 110.03 89.51

Bapog toixou W x1.00 0.00 60.001.674 2.222 0.00 100.44

Katak. ¢poptio (novipo) Ngx1.00 0.00 14.801.9505.900 0.00 28.86

@oprtio Sanedou unoyeiou Gfx1.00 0.00 4.500.9000.350 -4.05 -4.05
JuvoAo= 105.98 214.76

Yrapyet mAako Samedou kal opodnc. O EAeyX0G AVOTPOTING LKAVOTIOLELTAL

1.7.4. EAey)oc actoyioc Adyw ohicOnong (STR) (EC7 EN1997-1-1:2004, §9.7.3, §6.5.3)

Qoprtio (P.y) yl-y2 Fx+ Fx- Fy
[kN/m] [kN/m] [kN/m]
Evepyntkn wBnon yowwv Pax1.35 0.35-5.90 135.16 0.00 42.62
Mabntiki wbnon yawwv  Ppx1.00 0.00- 0.00 0.00 0.00 0.00

Bapog toixou W x1.00 0.00 0.00 60.00
Katak. ¢optio (novipo) Ngx1.00 0.00 0.00 14.80
@oprtio damédou unoyeiou Gfx1.00 0.00 0.00 4.50

ZUvola=_ 135.16 0.00121.92

Yriapxet mAaka damédou. O éAeyxog oAloBnong kavormoleital.

1.8. EAcyyol evotadslag toixou (GEO)

1.8.1. Auvapelc (evépyelag Ko avtiotaonc) ackoUUEVEC otov toixo (GEO)

Qoptio vl-y2 Fx Fy x vy
[kN/m] [kN/m] [m] [m]
Evepyntiki wOnon yawdv Pa 0.35-5.90 100.12 31.57 0.000 4.050

Bapog toixou W 0.00 60.00 0.426 3.678
Katok. ¢optio (ovipo) Ng 0.00 14.80 0.150 0.000
@oprtio danédou unoyeiov Gf 0.00 4.50 2.700 5.550
Qoprtio danédou unoyeiou Qf 0.00 3.60 2.700 5.550
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1.8.2. EAeyyoc dépouvoag tkavotntog edddouc (GEO) (EC7 EN1997-1-1:2004, §6.5.2)

EAeyyxo¢ nepimtwong pe 1.00x(idto Bapog+uovipa)+0.00x(kivnta kopudng)

Qoprtio (P.y) vyl-y2 Fx Fy xo yo M
[kN/m] [kN/m] [m] [m] [kNm/m]
Evepyntikn wlnon yawwv Pax1.00 0.35-5.90 100.12 31.57 2.1001.850 15.20

Bapoc toiyou W x1.00 0.00 60.001.6742.222 -100.44

Katok. ¢optio (povipo) Ngx1.00 0.00 14.801.9505.900 -28.86

Qoptio damédou unoyeiov Gfx1.00 0.00 4.500.9000.350 -4.05
YuvoAo= 110.87 -118.15

JUvVoAo Katakopudwv SUVAUEWV = 110.87 kN/m

YUVOAO POMWV WG MPOC UIPOCTA onpeio = -118.15 kNm/m

JUvoho ponwv w¢ pog pécov Bacswg = -1.74 kNm/m

Exkevtpotnta ec=-1.74/110.87=-0.016m, ec<=2.100/6=0.350m

Taoeig edadoug q1=0.050 N/mm? g2=0.055 N/mm?

Evepyod Bepélio L'=2.100-2x0.016=2.069 m (EC7 Napdptnua D)

DOépouoa tkavotnta edadoug Rd=L"quk/yM=2.069x(1000x0.30)/1.40= 443.36 kN/m

Qépouaa tkavotnta edddouc Vd=110.87 < Rd=443.36 kN/m, EAeyyoc ikavoroteitatr (EC7 E€.2.2,

E€.6.1)
EAeyyxo¢ nepimtwong pe 1.00x(idto Bapog+uovipa)+1.30x(kivnta kopudpng)

Qoptio (P.y) vyl-y2 Fx Fy xo yo M
[kN/m] [kN/m] [m] [m] [kNm/m]
Evepyntiki wOnon yawdv  Pax1.00 0.35-5.90 100.12 31.57 2.100 1.850 15.20

Bdpog toiyou W x1.00 0.00 60.001.6742.222 -100.44

Katok. ¢optio (povipo) Ngx1.00 0.00 14.801.9505.900 -28.86

@oprtio danédou unoyeiou Gfx1.00 0.00 4.500.9000.350 -4.05

Qoprtio damédou unoyeiou Qfx1.30 0.00 4.680.9000.350 -4.21
YJuvoAo= 115.55 -122.36

YUvoAo Katakopudwyv SUVAUEWY = 115.55 kN/m

YUVOAO POTWV WC IPOC UMPOoTA onpeio =-122.36 kNm/m

YUvolo ponwv wg mpog péoov Baoswg = -1.03 kNm/m

Ekkevtpdtnta ec=-1.03/115.55=-0.009m, ec<=2.100/6=0.350m

Tdoelg edadoug q1=0.054 N/mm? q2=0.056 N/mm?

Evepyo Bepélio L'=2.100-2x0.009= 2.082 m (EC7 Mapaptnua D)

DOépouoa tkavotnta edadoug Rd=L"quk/yM=2.082x(1000x0.30)/1.40= 446.14 kN/m

Qépouaa tkavotnta edddoug Vd=115.55 < Rd=446.14 kN/m, EAeyyoc ikavoroteitotr (EC7 E€.2.2,

E€.6.1)

1.8.3. EAeyyog actoyiag Aoyw avatponng (GEO) (EC7 EN1997-1-1:2004, §9.7.4)
AvVOTPOT WE TPOG TO WIPOOTA KATW onpeio (xo=0,yo0=0) (x=2.100,y=5.900 m)

Qoptio (Py) vyl-y2 Fx Fy xo yo Mo+ Mo-
[kN/m] [kN/m] [m] [m] [kNm/m] [kNm/m]
Evepyntikn wbnon yawwv Pax1.00 0.35-5.90100.12 31.57 2.100 1.850 81.50 66.30
Bapoc toixou W x1.00 0.00 60.001.674 2.222 0.00 100.44
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Katak. ¢optio (Lovipo) Ngx1.00 0.00 14.801.9505.900 0.00 28.86
@oprtio damédou unoyeiou Gfx1.00 0.00 4.500.9000.350 -4.05 -4.05

ZUvola= 77.45 191.55

Yriapyel mAako Samedou kal opodng. O EAeyX0g AVOTPOTING LKAVOTIOLELTAL
1.8.4. EAeyyog aotoyiag Adyw oAicOnong (GEO) (EC7 EN1997-1-1:2004, §9.7.3, §6.5.3)

Qoprtio (P.y) vyl-vy2 Fx+ Fx- Fy
[kN/m] [kN/m] [kN/m]
Evepyntikn wbnon yawwv Pax1.00 0.35-5.90 100.12 0.00 31.57
Madntikn wbnon yawv  Ppx1.00 0.00- 0.00 0.00 0.00 0.00

Bdpoc toiyou W x1.00 0.00 0.00 60.00
Katok. ¢optio (Movipo) Ngx1.00 0.00 0.00 14.80
@oprtio Sanedou unoyeiou Gfx1.00 0.00 0.00 4.50

ZUuvoha= 100.12 0.00110.87

Yrapyel mAaka Samedou. O €Aeyxoc oAioBnong tkavomoleital.

1.9. Avtioslopikoc EAeyyoc  (EC8 EN1998-1-1:2004)
EAcyxol euotdBeLag Toixou (e oeLONO)

1.9.1. Auvdapelc (Evépyelac Ko avtiotaonc) acKOUUEVEC GTOV TOLXO

Qoprtio yl-y2 F Fy x vy
[kN/m] [kN/m] [m] [m]
Evepyntikn wBnon yawwv Pa 0.35-5.90 100.12 31.57 0.000 4.050

Bdapog toiyou w 0.00 60.00 0.426 3.678
Katak. ¢optio (novipo) Ng 0.00 14.80 0.150 0.000
Qoprtio Sanédou unoyeiov Gf 0.00 4.50 2.700 5.550
@oprtio danédou unoyeiou Qf 0.00 3.60 2.700 5.550

1.9.2. Np6oBetec SuvAnELg AGYyw GELGUOU

Qoprtio yl-y2 F Fy x vy
[kN/m] [kN/m] [m] [m]
Evepyntiki wbnon yawwv Pa 0.35-5.90 37.14 0.000 4.050
Bdapog toiyou w 9.60 -4.800.4263.678
Katak. ¢optio (Lovipo) Ng 2.37 -1.18 0.150 0.000

1.9.3. EAeyyoc dépovoag tkavotntoc edadouc (ue ostopo) (EC7 §6.5.2)

Qoprtio (Py) yl-y2 Fx Fy xo yo M
[kN/m] [kN/m] [m] [m] [kNm/m]
Evepyntikn wBnon yatwv Pax1.00 0.35-5.90 137.26 31.57 2.100 1.850 45.44

Bdapog toiyou W x1.00 9.60 64.801.6742.222 -71.07

Katak. ¢poptio (novipo) Ngx1.00 2.37 13.621.9505.900 -20.41
ZuvoAa= 109.99 -46.04

JUvVoAo KaTakopudwv SUVAUEWV = 109.99 kN/m

YUVOAO POTIWYV WC MPOC UMPOooTA onueio = -46.04 kNm/m
YUvVoAo ponwv w¢ tpocg péoov Baosws = 69.45 kNm/m
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Exkevtpotnta ec=69.45/109.99=0.631m, ec>2.100/6=0.350m

Taoeig edadoug q=0.175 N/mm? Bg=1.256 m

Evepyo Bepélio L'=2.100-2x0.631=0.837 m (EC7 Mapaptnua D)

DOépouoa tkavotnta edadoug Rd=L"quk/yM=0.837x(1000x0.30)/1.00= 251.10 kN/m

Qgpouaa tkavotnta edddouc Vd=109.99 < Rd=251.10 kN/m, EAeyyxoc ikavoroteitotr (EC7 E€.2.2,
E€.6.1)

1.9.4. EAeyyog aotoyiag Adyw avatponig (pe oswopd) (EC7 §9.7.4)

Avatpormnn w¢ mpog To UMPooTd KATw onueio (xo=0,yo=0) (x=2.100,y=5.900 m)

Qoprtio (Py) vyl-y2 Fx Fy xo yo Mo+ Mo-
[kN/m] [kN/m] [m] [m] [kNm/m] [kNm/m]
Evepyntiki wbnon yatwv Pax1.00 0.35-5.90 137.26 31.57 2.100 1.850 111.74 66.30

Bdapog Toixou W x1.00 9.60 64.801.674 2.222 29.37 100.44*
Katak. ¢poptio (novipo) Ngx1.00 2.37 13.621.9505.900 8.45 28.86*
ZUvoAa= 149.56 195.60

(*ol poméc apvnTikwy Katakopudpwv ¢poptiwv Aoyw oeloHoU TPOOoTIBEVTAL OTLG POTIEG OVATPOTING)
Yriapxel mAaka Samédou kot opodrc. O EAeyX0C avaTPOTNG LKavomoLeiTal

1.9.5. EAgy)oc actoyioc Adyw oAicOnong (ue oswopd) (EC7 §9.7.3, §6.5.3)

®oprtio (P.y) yl-y2 Fx+ Fx- Fy
[kN/m] [kN/m] [kN/m]
Evepyntikn wOnon yawwv Pax1.00 0.35-5.90 137.26 0.00 31.57
Madntikn wlnon yawwv  Ppx1.00 0.00- 0.00 0.00 0.00 0.00
Bdpoc toiyou W x1.00 9.60 0.00 55.20
Katok. ¢optio (Movipo) Ngx1.00 2.37 0.00 13.62
JuvoAa=_149.23 0.00100.39

Yrapyel mAaka Samedou. O €Aeyxoc oAioBnong tkavomoleital.

1.10. EAeyX0C EMAPKELAC SLAOTACEWV KOpoU Toiyou (EC2 EN1992-1-1:2004)

1.10.1. ®option 1.35x(poviua Suopuevi)+1.00x(povipa supeviy)+1.50x(kwntd Suocpeviy)

Auvapelg (oto kéEvtpo Bapoug SLATONG) OTOV KOPRO TOU TolXou

y h Fx Fy M

[m] [m] [kN/m] [kN/m] [KNm/m]
0.50 0.300 0.11 18.58 -0.06
1.00 0.300 1.85 22.88 -1.64
1.50 0.300 5.81 27.89 -6.34
2.00 0.300 11.95 33.57 -14.07
2.50 0.300 20.28 39.95 -2341
3.00 0.300 30.81 47.02 -31.75
3.50 0.300 43.54 54.78 -35.53
4.00 0.300 58.46 63.23 -30.62
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4.50 0.300 75.56 72.38 -12.67
5.00 0.300 94.88 82.22 2242
5.55 0.300 118.65 93.83 84.82

1.10.2. EAsy)xoc KopuoU toiyov os kaupn (EC2 §9.6, §6.1)

SkupOSepa-XaAuBoac: C20/25-B500C, EmwkaAun orhiopol: Chom=30 mm (§3, §4.4.1.1)
Katakopudoc omhiopdc ehdyiotog:0.26(fctm/fyk)d, 0.0013d, 0.0020Ac, péytotog:0.04Ac (EC2

§9.6.2)
y Med Ned d Kd x/d ec/es Ks As min vyzt.
[m] [kN/m] [kN] [mm] [cm?/m] [cm?/m]

0.50 -0.06 -18.58 265 17.88 0.020.3/20.0 2.31 0.00 ( 3.00)
1.00 -1.64 -22.88 265 12.82 0.02 0.5/20.0 2.32 0.00 ( 3.00)
1.50 -6.34 -27.89 265 8.58 0.030.7/20.0 2.33 0.20 ( 3.45)

2.00 -14.07
2.50 -23.41
3.00 -31.75
3.50 -35.53
4.00 -30.62
4.50 -12.67
5.00 2242
5.55 84.82

-33.57
-39.95
-47.02
-54.78
-63.23
-72.38
-82.22
-93.83

265
265
265
265
265
265
265
265

6.26 0.051.0/20.0 2.34
5.01 0.06 1.3/20.0 2.35
4.35 0.07 1.5/20.0 2.36
4.10 0.08 1.7/20.0 2.37
4.30 0.07 1.6/20.0 2.36
5.78 0.051.1/20.0 2.34
4.69 0.07 1.4/20.0 2.35
2.71 0.133.5/22.7 2.43

0.81 ( 3.45)
1.56 ( 3.45)
2.23 ( 3.45)
2.47 ( 3.45)
1.92 ( 3.45)
0.19 ( 3.45)
0.94 ( 3.45)
6.62 ( 3.45)

1.10.3. ®option 1.00x(povya Suopevi)+1.00x(pévipa eupevi)+0.30x(kwvntd)+1.00x(cgopnoc)

Auvapelc (oto kévipo BAapoug SLATOUNG) oToV KOpHO Tou Tolxou (He oelopo)

y h Fx

Fy

[m] [m] [kN/m]

M

[kN/m] [kNm/m]

0.50 0.300
1.00 0.300
1.50 0.300
2.00 0.300
2.50 0.300
3.00 0.300
3.50 0.300
4.00 0.300
4.50 0.300
5.00 0.300
5.55 0.300

1.10.4. EAsy)xoc KopuoU toixouv o€ Kaupn (ne cewopnd) (EC2 §9.6, §6.1)

3.08 18.58
5.45 22.88

10.06
16.90
25.96
37.25
50.78
66.53
84.50

27.89
33.57
39.95
47.02
54.78
63.23
72.38

1.29
1.86
0.82
-1.48
-3.67
-3.54
1.88
15.94
42.14

104.72 82.22 83.86
129.53 93.83 150.96
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Ykupodepa-XahuBac: C20/25-B500C, EmtkaAun omAopol: Cnom=30 mm (§3, §4.4.1.1)

Katakopudog onAtopdc eAdytotog:0.26(fctm/fyk)d, 0.0013d, 0.0020Ac, péylotoc:0.04Ac (EC2
§9.6.2)

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

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

0.50 1.29 -18.58 265 14.32 0.02 0.4/20.0 2.31 0.00 ( 3.00)
1.00 1.86 -22.88 265 12.50 0.02 0.5/20.0 2.32 0.00 ( 3.00)
1.50 0.82 -27.89 265 13.21 0.02 0.4/20.0 2.32 0.00 ( 3.00)
2.00 -1.48 -33.57 265 11.47 0.02 0.5/20.0 2.32 0.00 ( 3.00)
2.50 -3.67 -39.95 265 9.22 0.03 0.6/20.0 2.32 0.00 ( 3.00)

3.00 -3.54 -47.02 265 8.86 0.030.7/20.0 2.32 0.00 ( 3.00)

3.50 1.88 -54.78 265 9.27 0.030.6/20.0 2.32 0.00 ( 3.00)

4.00 15.94 -63.23 265 5.50 0.051.2/20.0 2.34 0.60 ( 3.45)

450 42.14 -72.38 265 3.73 0.091.9/20.0 2.37 2.86 ( 3.45)

5.00 83.86 -82.22 265 2.74 0.133.5/23.4 2.43 6.67 ( 3.45)

5.55 150.96 -93.83 265 2.08 0.24 3.5/11.3 2.55 13.41 ( 3.45)

1.10.5. OnAtopoi Koppot toiyou

OnAlopoi ecwtepKAG tapeLdg toixov {¢10/5.5 (14.27cm?/m)
OnAlopog Savopnic { 8/30.0 ( 1.68cm?/m)

OnALOHOG EWTEPLKAG P ELAG Toixou {910/26.0 ( 3.02cm?/m)
OnAlopog Savopnic { 88/30.0 ( 1.68cm?/m)

1.10.6. AykUpwon ontAtopol Koppou toixou (EC2 §8.4)

Baowo pnkog aykpwong (EC2 EE.8.3)
Ib,rqd={(&/4) (6sd/fbd)=(10/4)x(409/1.57)=651mm
0sd=435.00x1341/1427=409MPa fbd=2.25x0.70xfctd=1.57 MPa (EC2 §8.4.2)

Anattoupevo pnkog aykupwong lbd=1.00x651=651mm, Cnom=30mm<3x10=30mm{=(32) (EC2
§8.4.4,7.8.2)

EAdyxLoto pnkog aykupwong lb,min=max(0.30lbrqd,{10Z,100mm)=195mm
AmopaitnTto aykLotpo 385mm oTo KATW AKPO Twv PABSWVY OMALGHOU

1.10.7. EAeyxoc Koppou o€ duatunon (EC2 EN1992-1-1:2004, §6.2.2)

YkupOSepa-XaAuBoac: C20/25-B500C, EmwkaAudn orAtopol: Chom=30 mm (§3, §4.4.1.1)
H katavoun tou poptiou wBnong eival ypapuikn, apa n LETABoAN TNC SLATUNTLKAG
Suvaung eival moapaBoAikr. H petaBoAn tng Slatourn Tou Kopuou sival ypopLpLKh.

Apa n Sucpevéatepn B€on yla €Aeyxo SLATUNONG lval 0TO KATW KEPOC TOU KOPHOU.

Ved=107.20 kN/m, Ved (+ostopikog)=117.57 kN/m, Ned=-88.24 kN/m
Avtoyxn tTépvouoa Ywpic ormAtopo dtatunong Vrde (EC2 §6.2.2)
Vrdc=[Crdc-k-(100p1-fck) 20.33+k1-ocp]-bw-d (EC2 E€.6.2.a)
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Vrdc>=(vmin+kl-ocp)-bw-d (EC2 E€.6.2.b)

Crdc=0.18/yc=0.18/1.50=0.120, fck=20MPa ,bw=1000mm, d=265mm
k=1+(200/d)*¥s<=2, k=1.87, k1=0.15
pl=As1/(bw-d)=1427/(1000x265)=0.0054
ocp=Ned/Ac=1000x88.24/300000=0.29N/mm?

vmin=0.0350-k ~1.50-fckA*% = 0.40N/mm?, (EC2 A?.6.3N)
Vrd,c(min)=0.001x(0.40+0.15x0.29)x1000x265=117.53kN/m
Vrdc=0.001x[0.120x1.87x(0.54x20) ~0.33+0.15x0.29]x1000x265=142.97kN/m
Ved=117.57 kN/m <= Vrdc=142.97 kN/m, Stétunon OK

1.11. EAey)oc endpkeLog Staotacewv ntedilov Ko omAtopot (EC2 EN1992-1-1:2004)

1.11.1. EAeyxog Tupatog pnpootd x=2.100 m to x=0.300 m
YUvolo katakopupwv Suvapewv = 153.50 kN/m

YUVoOAO pOmMWV w¢ mpog pécov Bacswe = -1.77 kNm/m
gl=0.071 N/mm?2, g2= 0.075 N/mm?, w= 1.800 m

niieon amno 6o Bapog g3=0.009 N/mm?

M= 102.16 kNm/m, V= 114.75 kN/m

V og anootaon h=275mm ano napeld = 96.68 kN/m

Med= 102.16k Nm/m, Ved= 96.68 kN/m

1.11.2. EAeyX0g TUAKATOC Urpootd x=2.100 m to x=0.300 m (€ ogLoud)
JUvolo katokopupwy Suvapewyv = 109.99 kN/m

JUVoOAO pomwWV w¢ mpog péoov Bacsws = 69.45 kNm/m

gl=0.175 N/mm?2 g2= 0.000 N/mm?2, w= 1.800 m

niieon amno 6o Bapog g3=0.009 N/mm?

M= 135.79 kNm/m, V=93.79 kN/m

V og anootaon h=275mm ano napetd = 92.59 kN/m

Med= 135.79k Nm/m, Ved= 92.59 kN/m

1.11.3. EAeyyoc ntedidou évavtt kaupng (EC2 EN1992-1-1:2004, §6.1)

Ykupodepa-XahuBac: C20/25-B500C, EmtkaAun omAopol: Cnom=75 mm (§3, §4.4.1.1)
Med=135.79kNm/m, d=269mm, Kd= 2.31 x/d=0.19 ec2/es1=-3.5/15.1 ks=2.49, As=12.59cm?/m
EAdxlotog omAlopdg As>=0.0013bd (As= 3.50cm?/m) (EC2 §9.3.1)

EAdyLotog omAtopog {212/32.0 ( 3.53cm?/m)

1.11.4. OrAopoi nebidou toixou

OnALopOG nedilov KaTw {926/40.0 (13.27cm?*/m)
Acutepel WV eYKAPOLOG OMALONOG { $12/40.0 ( 2.82cm?/m)

1.11.5. AykUpwon omAtopou ntedidou toiyou (EC2 §9.8.2.2, §8.4)

x=h/2=0.175m, R=1000x0.175x0.175=30.62 kN/m
€=0.15b=0.045m ze=1.757 m, zi=0.900d=0.242m
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Fs=R-ze/zi=30.62x1.757/0.242=222.28 kN/m
osd=Fs/As=1000x222.28/1327=168 MPa

Baolkd PAKOC ayKUpwWong (EC2 E£.8.3)
Ib,rqd={(&/4) (6sd/fbd)=(26/4)x(168/2.25)=485mm
fbd=2.25x1.00xfctd=2.25 MPa (EC2 §8.4.2)

AmnattoUpevo pnkoc aykupwong (EC2 §8.4.4,T7.8.2)

Ibd=1.00x485=485mm, Cnom=75mm<3x26=78mm{=(34)

EAdxLoto pnkog aykupwaong Ib,min=max(0.30lbrgd,{10Z,100mm)=260mm

ATQULTOUEVO HAKOC ayKUpwonG Stapnkoug ormAlopol Lbd=490mm =0.490m
Ibd=490mm>(x-Cnom)=100.00. Anapaitnta aykiotpo 390mm ota TEpUATA TWV PABSWVY OMALOHOU

1.11.6. EAeyyoc niedidov o€ duatunon-6idtpnon (EC2 EN1992-1-1:2004, §6.2.2)

Ykupodepa-XahuBac: C20/25-B500C, Emtkalun omAopol: Cnom=75 mm (§3, §4.4.1.1)
Avtoyn dudtpnong xwpic omAtopd dwatunong Vrde (EC2 §6.4.4)
Vrdc=[Crdc-k-(100p1-fck) ~0.33-(2d/a)]-bw-d (EC2 E£.6.50)
Vrdc>=[vmin-2d/a]-bw-d, d=dm=269mm, a=269mm
Crdc=0.18/yc=0.18/1.50=0.120, fck=20MPa ,bw=1000mm, d=269mm
k=1+(200/d)AA%<=2, k=1.86

p1=As1/(bw-d)=1327/(1000x269)=0.0049

vmin=0.0350-k #1.50-fckA% = 0.40N/mm?, (EC2 ,Z\T.6.3N)
Vrd,c(min)=0.001x(0.40x2x269/269)x1000x269=215.20kN/m
Vrdc=0.001x[0.120x1.86x(0.49x20) ~0.33x2x269/269]x1000x269=256.97kN/m
Ved=96.68 kN/m <= Vrdc=256.97 kN/m, Sitatunon kat dtatpnon OK

1.12. OpLakKr Kataotoon AELTOUPYLKOTNTOC ano pnypudtwon (EC2 EN1992-1-1:2004, §7.3.2, §7.3.3)

1.12.1. ®option 1.00x(pnovipa)+1.00x(kwvntd)

Auvvapelc (oto kévipo Bapoug SLATOUNG) OTOV KOPHO TOU Toixou

y h Fx Fy M

[m] [m] [kN/m] [kN/m] [kNm/m]
0.50 0.300 0.08 18.57 -0.05
1.00 0.300 1.37 22.73 -1.22
1.50 0.300 4.30 27.41 -4.69
2.00 0.300 8.85 32.59 -10.42
2.50 0.300 15.02 38.29 -17.34
3.00 0.300 22.82 44.50 -23.52
3.50 0.300 32.25 51.22 -26.32
4,00 0.300 43.30 58.45 -22.68
4.50 0.300 55.97 66.20 -9.39
5.00 0.300 70.28 74.46 16.61
5.55 0.300 87.89 84.14 62.83
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Med(SLS)=62.83 kNm, Ved(SLS)=87.89 kN, Ned(SLS)=84.14 kN

TeAkog ouvteheoTng epniucpol ¢ 0o,t0)=2.50 (EC2 §3.1.4, Napdptnua B)

OAwkn ouotoAn €npavong ecs=-0.30%o

yc=1.00, ys=1.00 (EC2 §2.4.2.4.2)

MéEtpo EAaotikotnTag okupodépatoc Ecm=30GPa, Ec,eff=30/(1+2.50)=8.57GPa=8570MPa (EC2
E€.7.20)

Métpo EAaotikotntag xaAuBa Es=200GPa=200000MPa

N6yo¢ pétpwy EAactikotntag Es/Ec=200/30=6.67, evepyo Es/Ec,eff=200/8.57=23.34

EdeAkuopevog omAlopog: {Z10/55 (14.27cm?/m), OABoOpevoc orthtopdc: {Z10/260 ( 3.02cm?/m)

Noyoc omAtopwv p=Asl/(b-d)=1427/(1000x265)=0.005, p'=As2/(b-d)=302/(1000x265)=0.001

1.12.2. Kataotaon | (apnyudatwtn diatour)) (SLS)

Avokapdia apnyudtwtng dtatoung, EI=(200/23.34)x(0.001x2.803)=24015 kNm?

Ai=Ac+(n-1)(As1+As2), e=(n-1)(As1-y1s-As2-y2s)/Ai, I=lc+b-h-e?+(As1-y1s2+As2-y2s?)(n-1)

S=As.y2s=(0.001)?x1427x0.107=(0.001)x0.153 m3?, y2=142mm, y2s=y2-d2=142-35=107mm (EC2
Ai.7.21)

KapruAotnta Adyw pormng 1/rM=62.83/24015=(0.001)x2.616 (1/m)

KapruAotnta Aoyw Enpavong 1/rcs=(0.001x0.30)x23.34x(0.153/2.803)=(0.001)x0.382(1/m)

OAwn kapruAotnta 1/r=(0.001)x2.616+(0.001)x0.382=(0.001)x2.998(1/m)

Pomn pnypdtwonct, Mcr=fctm-(1/y2)=2.2x(2.803/0.142)=43.37 kNm

1.12.3. Katdotaon Il (TARpwg pnypatwpévn Statour)) (SLS)

p=0.005, p'=0.001, p'/p=0.200, n=ae=23.34, n-p=0.117, £€=0.556, a=0.368, x=a-d=0.097m
Avokopio TAApWC pnyHatwpévng Statoung, El=E-Es-As-d?=0.556x200x1427x0.2652=11146 kNm?
y2=(1-a)d=168mm, es=y2-M/EI=(0.001)x168x62.83/11146=0.94
S=As.y2=(0.001)2x1427x0.168=(0.001)x0.239 m3® (EC2 Ai.7.21)

KapruAotnta Adyw pormng 1/rM=62.83/11146=(0.001)x5.637 (1/m)

kapmnulotnta Adyw Enpavong 1/rcs=(0.001x0.30)x23.34x(0.239/1.301)=(0.001)x0.597(1/m)

OAwn kapruAotnta 1/r=(0.001)x5.637+(0.001)x0.597=(0.001)x6.234(1/m)

Med=62.83 kNm,, Ned=84.14kN, ec/es=0.52/0.98, x=92mm, 65=195 N/mm?

1.12.4. EAsy)oc nopolopPWoEWV UE APESO urtoAoyopo (SLS) (EN1992-1-1, §7.4.3)
{=1-0.50:(Mcr/Med)?=1-0.50x(43.37/62.83)%=0.76 (E€.7.19)
TeAwr) KapmuAdtnTa (1/r)=0.76x(0.001x6.234)+(1-0.76)x(0.001x2.998)=(0.001)x5.463(1/m) (E€.7.18)

1.12.5. EAGyota epfoda onAtopwv (SLS) (EC2 EN1992-1-1:2004, §7.3.2)

EAdylota epBadd omAopol As,min=kc-k-fct,eff-Act/os (EC2 E€.7.1)
b=1.000m, beff=1.000m, h=0.300m, d=0.265m, x=0.092m, {Z=10mm
Ned=84.14kN, oc=(Ned/bh)=-0.3N/mm?, 0s=435N/mm?
Act=(h-x)-b=(300-92)x1000=208397 mm?

max(h,b1)=0mm, fctm=2.20N/mm?, Act=208397mm?, k=1.00, kc=0.44, k1=1.50
EAGxLotoG omAlopog, As,min=0.44x1.00x2.20x208397/435=464mm?*/m

1.12.6. YroAoylopog supoucg pwypwv (SLS) (EC2 EN1992-1-1:2004, §7.3.3)
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wk=sr,max-(esm-ecm) (EC2 E£.7.8)

esm-ecm=[os-kt-(fct,eff/peff)(1+ae-peff)]/Es >=0.6 os/Es (EC2 Eq.7.9)

0s=195N/mm?, pikpng Stdpketag poption:Es/Ec=6.67, kt=0.6, LKpAC SLAPKELAG
doption:Es/Ec=23.34, kt=0.4

Aceff=0.333(h-x)b=0.333x(300-92)x1000=69396 mm? (§7.3.2.3)

peff=As/Ac,eff=1427/69396=0.021

esm-ecm=[195-0.4x(2.2/0.021)(1+23.34x0.021)]/200=0.66%o >= 0.6x195/200=0.59%0

sr,max=k3-Cnom+k1-k2-k4-{Z/ peff (EC2 E£.7.11)

{£=10mm, k1=0.8, k2=(e1+e2)/2e1=0.5, k3=3.4, k4=0.425

sr,max=3.4x30.00+0.8x0.5x0.425x10/0.021=184.67 mm

wk=sr,max:(esm-ecm)=184.67x0.001x0.66=0.12 mm

wk=0.12mm<=0.30mm=wmax, Katnyopia nepiparrovroc: XC1, MAATOC pwyHNg KATW opiou

9. ‘EAeyyoc EuvotdBeiac o ‘Avwon

Aoyw un BePatwBeiong Umapéng V&atog otnv otddun OgpeAiwong Sev amnatteital EAeyXog o€

avupwon Adyw avwong .

10. MetaAAwn 6okog IPN200 (Avaptnon avuldpwtikol punxaviopou)

Mnkog AokoU : 3.00m
Bdpog AokoU : 26.2 Kg/m (YrtoAoylotiké Bapog = 26.2*1.35 = 35.37 Kg/m = 0.35 kN/m)
Bapog Avaptwpévng AvtAiog : 2kN (YrioAoylotiko Bapog = 2*1.5 = 3 kN) .
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1610tnTEC TG Statouric IPN200

ALOOTAOELG SLATOMAG
Y{og Statoung h= 200.00 mm
MAdtog Slatoung b= 90.00 mm

|— 90 _| Y{og koppou hw= 188.70 mm
I

™ Y{og euBlypappou tuApatog koppol dw= 168.40 mm

- I "“‘-'----_.| I &_1-;"’) Mdxog kopuol tw= 7.50 mm

- Néxog MEAMATOS tf= 11.30 mm

AkTiva GUVAPUOYAC r= 4.50 mm

MaZa = 26.20 Kg/m

XOpaKTNPLOTIKA SLATORWV

Eppadov A= 3340 mm

Portj adpaveiag ly=21.400x10
1z=1.170x10

EAaotikr pomr avtiotaong Wy=214.00x10
Wz=26.000x10

MAaotkn pomr avtiotacng Wpy=250.00x10
Wpz=43.500x10 mm

Aktiva adpaveiag iy= 80.0 mm

"--——-_.“ iz= 18.7 mm i

Emuddvela Statunong  Avz= 1492 mm

[« 7.0

IPH 200

200
W W w w o o
W oW ow w s BN

|
|
f
|
—->
I
|
|

z Avy= 2034 mm
tabepd otpéPng It=0.116x10 & mm*
ip= 82 mm
St0Bepd otpéPAwaong lw=12.222x10 ® mm®
Awatopry IPN 200
Katdatagn kat Avtoxn xaAUBSwvng Statopng (EN1993-1-1:2005 §5.6,6.2)
XdAuBag  Katnyopia OAlYn Kook avtox]  AloTpntikn avtoxn

Nx Myy Mzz NtRd[kN] NcRd[kN] McRdy[kNm] McRdz[kNm] VcRdz [kN] VcRdy [kN]
S235 111 78 785 58.8 10.2 202 276
S$275 111 919 919 68.8 12.0 237 323
S 355 111 1186 1186 88.8 154 306 417
$450 111 1470 1470 110 19.1 379 517
(yMO= 1.00, yM1= 1.00, yM2= 1.25)
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