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1. MEGOAOZ ANAAYZHZ - MNEPIFPA®H NMPOZOMOIQMATOZ

O uTToAOYIONOG TWV EVIATIKWY HMEYEBWY KABWCS KAl 0 €AEyXOG TNG ETTAPKEIAS TwV OIGTOUWY TOU
Popéa Tou opBoywvikoUu aywyou, yivetal e xprion H/Y kai Tou mrpoypdpuatog SOFISTIK tng
SOFISTIK Gmbh 10U xpnoiyotroliei TN HEBOGO Twv TTETTEPACUEVWV CTOIXEIWV (YPAUUIKA OTOIXEIO-
papdol).

O gopéag (Awpida aywyoU TTAdToug 1.00m) Bewpeital KAEIOTO TTAGicIO TToU £8pAaleTal O€ EAAOTIKO
£€0a@og. To €dagog avtikaBioTaTtal atrd TTETEPACHUEVO aApIBUO eAaTtnpiwy, TTou To PEYEBOG TNG

o1a0epdc Toug e€apTdral aTmod Tov deikTn £dAPoud.

21N oTaTIKA €TTIAUCN Tou Qopéa €¢eTAlovTal OAOI oI TTIBavoi KaTA TTEPITITWON CUVOUACHOI POViIHWY

(idia Bapn, wBNACEIC yaiwv) Kal KIvATWY (TUTTOG agpoTTAdvou boeing 737-800) gopTiwv.

H diaoTtacioAdynon Twv diatopwy Baagietal otn TEPIBAAAoUTa dU0 eMAUCEWY : PIag Ye O€ikTn
edagoug Beueliwong ks=1000 KN/m3 kai piag pe ouvteAeoTr) ks=50000 KN/m3 (TTou avTioToIxEi
0€ TIPAKTIKA avuttoxwpnto £00¢gog). To @Aopa Twv TIMWV TIOU €TTIAEXONKE, KAAUTITEl TIG

TIPOTEIVOUEVEG, OTN [MeWTEXVIKA MEAETN, TIMEG TOU DEIKT £DAPOUG.
Ta pé€AN Tou @opéa Bewpouvtal TTAAPWG eAAOTIKG (akauwyia otadiou |).
O1 oTnpigeig Tou popéa aTo £6aQOG ival EAAOTIKEG JE Ta akOAouBa XapaKTNPIOTIKA :
o Zroixeia Bepediwong ks=1000 KN/m3 kail ks=50000 KN/m3
e AvTIdpAaoEIg mixwong ota Badpa : ksh =2.4*Es*y/(H?) [eyk. 39/99 Tap.3.2.2(2)]
OTrou : Es=50000 KN/m2 (UAIKS eTTixwong)
H=0ouvoAIKG uypog eTTixwong

y=Bd00og £@apuoyAg EAATNPILTWY OTNPIEEWV

Y I A
—

H vyewpeTpia TOU TTPOCOUOIWMATOG, O OTATIKOI UTTOAOYIOMOI Kal n dlaoTacIioAdynon Twv

XPNOIUOTTOIOUHUEVWY DIATOUWY TTAPOUCIAZoVTal AVOAUTIKA 0Ta TEUXN UTTOAOYICHWV:



MNa tnv OlaoTaCIoOAGYNON Twv OIOTOPWY TOU popéa £yivav OAol oI aTTaITOUPEVOl CUVOUAGHOI

QopTioEWV oUNPWVa e Tov Eupokwdika.

21a oxédla OTTAIong Twv dlaTodwyY eARPOnoav uttéwn Ta ammaitoUdeva UAKN TTapdBeong Kai

aykupwaong TwV OTTAICUWY WOTE VA Eival CUPQWVA PE TIG ATTAITACEIS TWV KAVOVIOUWY.

Ta ammairolpeva kN TapdBeong Kal aykupwong Twv OTTAICPWY, OTTwG £TTioNg ol JIAPETPOI TwV

TUMTTAVWY KOUTTUAWONG TTAPOUCIAlOVTal OE OXETIKO UTTOUVAUA OTA OXEDIQ OTTAICHWY TNG MEAETNG.



2. NIPOZOMOIQMA OXETOY 2.20X1.20 (Hetr=4.50m)

Eowtepiko TTAGTOG 220 m

EowTtepiké Uyog (ue oTpWON 120 m
@Bopdc) ’

Méxog ToiXwHdTWV 0,35 m

Méxog mwavw TTAGKAg 0,35 m

Maéyxog KaTw TAdKAG 0,35 m

“Yyog emriywong 450 m

AcgikTng €dd@oug

1000,00 kN/m3

Es 50000,00 kN/m2
H 6,40 m
20 21 22 23 o4
3 T
16 17
12
15
11
1,55 13
10
2,55 11
%8
@ 2 @ 3 @ 4
3 4 5 6 7
KOMEOI ZUVTETAYHEVEG KOUBWV ET):;T;:II: MAegupikd eAathpia MEAH :;:;E:_' MnAkn
X (m) Y (m) kN/m y Ksh cp (kN/m) TEAOUG L (m)
1 0 0 625 1 2-3 0,55
2 0,175 0 2 3-4 0,55
3 0,725 0 550 3 4-5 0,55
4 1,275 0 550 4 5-6 0,55
5 1,825 0 550 5 16-14 0,3
6 2,375 0 6 14-12 0,3
7 2,55 0 625 | 6,23 118237,30] 911865 | 7 12-10 0,3
8 0 0,175 8 10-8 0,3
9 2,55 0,175 6,05 | 17724,61 9 9-11 0,3
10 0 0,475 10 11-13 0,3
11 2,55 0,475 5,75 116845,70 5053,71 | 11 13-15 0,3
12 0 0,775 12 15-17 0,3
13 2,55 0,775 5,45 115966,80 | 4790,04 | 13 19-20 0,55
14 0 1,075 14 20-21 0,55
15 2,55 1,075 5,15 115087,891 4526,37 | 15 21-22 0,55
16 0 1,375 16 22-23 0,55
17 2,55 1,375 4,85 1 14208,98 - 1-2 ,
18 0 1,55 < 6-7 I
19 0,175 1,55 = 8 X
20 0,725 1,55 < 7-9 <3
21 1,275 1,55 = 16-18 | O §
22 1,825 1,55 = 1724 | 2F
23 2,375 1,55 ;,; 18-19 S
24 2,55 1,55 4,68 1 13696,29 6848,14 23-24




3. MAPAAOXEZ ®OPTIZEQN OXETOY 2.20 X 1.20

Hemr = 4,50m
ITATIKOI YNIOAOTIZMOI

FENIKA XAPAKTHPIZTIKA

e: h gmixwong= 4,50 ZNUEIWOEIG:
f: méyog o1p.Bopdag= 0,00 O 1TpaypaTikdg PopEag £XEl HEYAAUTEPES
H: ouvoA. eowT.uwog= 1,20 dlaoTdoelg ammd Tov gopéa NG avaiuong. Ta
h: Tréyog TorxwpdTwv= 0,35 KOATAVEUNUEVA QOPTIO AOKOUVTAI OTIG ECWTEPIKES

S100TAaEIG TOU OXETOU (SNAadH Xwpig Ta
TOIXWHATA) KOI OTN OUVEXEID AOKOUVTOI
Kat@dAANAa eikOUPIO QopTia - €ival n €TTippon
L:eowT. TAdTOG TEXVIKOU= 2,20 TWV KATAVEUNUEVWY OTO TTAXOG TOU TOIXWHATOG

gy 1.B. oKUpodépaTog= 25,00 ) TNG TTAGKAG - £T01 WOTE va An@BoUV ol CWOTEG
POpTIOEIG.

d,=1mréyog¢ dvw TTAdkag= 0,35
d,=1réY0¢ KATW TTAGKaG= 0,35

go: 1.B. emixwong= 20,00

S=0¢eIouIKOG ouVTEAEGTAG €ddpog= 1,00
0y=0€IoUIKOG ouvTeAeoTAG= 0,24
Bo=0UVT.QOOUOTIKAG evioxX.= 2,50

q=0uVT. ouuTTEPIPOPAG= 1,50
@=ywvia TpIBAS yaiwv= 30,00

®OPTIZH 1: 1610 Bdpog

3,06 3,06

Grruby.
[T,

3,06 3,06

1810 Bapog aTpwong PBopdg: Gmubp.=f*g1= 0,00 KN/m2
1810 Bapog popea: GiB.=g1= 25,00 KN/m3

QOPTIZH 2: Bdpog emiywong

Gemiy.
31,5 | LI | 34 5

1810 BAPOG ETTXWONG: Gemix.=g,*e= 90,00 KN/m2




®OPTIZH 3: Q0iosig Maiwv.

16,36 —> «— 16,36

48,50 48,50
60,50 60,50
21,799 — < 21,79

Ao: ouvt. oud. WwBnaong

(1-sing@)= 0,500

Poben = A0*g2*(e+d1)=| 48,50 KN/m2 |

Punier =A0*g2*(e+d1+H)=| 60,50 KN/m2 |

®OPTIZH 4: ZuoToAn ZApavong.

NauBaverar opoiduopen Beppokpaaiakr peTaBoAn AT= -15°C otnv TTAdka avwdopng
kal AT=-10°C aTov uttéAoITTo gopéa

®OPTIZH 5: Opoiopop@n Bepuokpaciakn perafoAn AT=+20°C

Aappdverar aTo GUVOAO TOou Popéa opoIduopYPn Bepuokpaaciakr peTafoAry AT=+20°C.

®OPTIZH 6: Opoidpopen Bepuokpaciakn perafoAl AT=-20°C

Aappdverar aTo GUVOAO Tou Qopéa ouoidpopen Bepuokpaciakh petaBoAr AT=-20°C.

®OPTIZH 7: Ipaupiki 6gpuokpaciaki diapopd meApdrwyv AT=+7°C

NapBaverar ypauikn Bepuokpaaiakr diagopd AT=+7°C atnv TTAGKa avWwdOoung

®OPTIZH 8: Npaupiki 6gpuokpaciakn diapopd meApdrwyv AT=-3.5°C

NapBaveral ypaupik Bepuokpaaiakr diagopd AT=-3.5°C atnv TTAGKa avwdopung



QOPTIZH 90: Kivhtd ®oprtia (agpotTAava)

» | [ | °

PoA= 260,4 x 4= kN
Emeoadveia epappoyng:  B=1,30+0,40 1,7m
L=1,40+0,40 1,8 m

p= PoM[(b+2xextan30)x(I+2xextan30)]= 21,5891 kN/m?

QOPTIZH 10: QORoeig Nuwv amwd Kivnta ApioTepd.

3,78 >
10,79
10,79
3,78 —

p=_ 21,59 kN/m?
Ao*p=| 10,79 KN/m2 |

q

EMEIAH Hem>1/2 TOY YWOYZ TOY OXETOY AEN AAMBANETAI YINOWH ZEIZMOZ




KIBQTOEIAHZ OXETOZ 2.20x1.20 [Her=4.50m]
(ks=1000 KN/m?)
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= # f SOFiSTiK Hellas Ltd. - 10433 Athens - Greece - Tel.8220607, Fax 8251632
o SOFISTIR | AQUA - GENERAL CROSS SECTIONS (V 15.62-23)

BOX CULVERT 2.20X1.20 (Hemb=4.5m, ks=1000kN/m3)

Default design code is EuroNorm EN 1992 Concrete with country code 30 (Hellas/Greece)
Class(Tab.7.1N): N (Reinforced members and prestressed members with unbonded tendons)
Snow load zone : 1

No. 1 C 25/30 (EN 1992)

Youngs-modulus E 31476 [MPa] Safetyfactor 1.50 [-]
Poisson-Ratio mu 0.20 [-] Strength fc 21.25 [MPa]
Shear-modulus G 13115 [MPa] Nomin. strength fcn 25.00 [MPa]
Compression modulus 17487 [MPa] Tens. strength fctm 2.56 [MPa]
Weight 25.0 [kN/m3] 5 % t.strength fctk 1.80 [MPa]
Weight buoyancy 25.0 [kN/m3] 95 & t.strength fctk 3.33 [MPa]
Temp.elongat.coeff. 1.00E-05 [1/°K] Bond strength fbd 2.69 [MPa]
Service strength 33.00 [MPa]
Fatigue strength 12.75 [MPa]
Stress-Strain for serviceability eps[o/o0] sig-m[MPa] E-t[MPa]
Is only valid within the defined 0.000 0.00 33050
stress range -1.035 -25.04 15658
-2.069 -33.00 0
-3.500 -18.95 -19203
Safetyfactor 1.35
Stress-Strain for ultimate load eps[o/00] sig-u[MPa] E-t [MPa]
Is only valid within the defined 0.000 0.00 21250
stress range -2.000 -21.25 0
-3.500 -21.25 0
Safetyfactor 1.50
Stress-Strain of calc. mean values eps[o/00] sig-r[MPa] E-t [MPa]
Is only valid within the defined 0.000 0.00 27541
stress range -1.035 -12.41 4259
-2.069 -14.17 0
-3.500 -12.64 -1802
Safetyfactor (1.50)
No. 3 S 500 (EN 1992)
Youngs-modulus E 200000 [MPa] Safetyfactor 1.15 [-]
Poisson-Ratio mu 0.30 [-] Yield stress fy 500.00 [MPa]
Shear-modulus G 76923 [MPa] Compr.yield val. fyc 500.00 [MPa]
Compression modulus 166667 [MPa] Tens. strength ft 550.00 [MPa]
Weight 78.5 [kN/m3] Compr. strength fc 550.00 [MPa]
Weight buoyancy 78.5 [kN/m3] Ultim. plast. strain 50.00 [o/o0]
Temp.elongat.coeff. 1.20E-05 [1/°K] relative bond coeff. 1.00 [-]
max. thickness 32.00 [mm] EC2 bondcoeff. K1 0.80 [-]
Hardening modulus 0.00 [MPa]
Proportional limit 500.00 [MPa]
Dynamic stress range 152.17 [MPa]
Stress-Strain for serviceability eps[o/o0o] sig-m[MPa] E-t[MPa]
Is also extended beyond the 1000.000 550.00 0
defined stress range 50.000 550.00 0
2.500 500.00 1053
0.000 0.00 200000
-2.500 -500.00 200000
-50.000 -550.00 1053
-1000.000 -550.00 0
Safetyfactor 1.15
Stress-Strain for ultimate load eps[o/oo] sig-u[MPa] E-t [MPa]
Is also extended beyond the 1000.000 478.26 0
defined stress range 50.000 478.26 0
2.174 434.78 909
0.000 0.00 200000
-2.174 -434.78 200000
-50.000 -478.26 909
-1000.000 -478.26 0
Safetyfactor (1.15)
Cross-sections static properties
No. Mat A[m2] Ay/Az/Ayz Iy/Iz/lyz ys/zs y/z-sc  modules gam
NoR It[m4] [m2] [m4] [m] [m] [MPa] [kN/m]
1 = UPPER SLAB
1 3.5000E-01 3.573E-03 0.000 0.000 31476 8.75
3 1.115E-02 2.917E-02 0.175 0.175 13115
2 = BOTTOM SLAB
1 3.5000E-01 3.573E-03 0.000 0.000 31476 8.75
3 1.115E-02 2.917E-02 0.175 0.175 13115
3 = WALLS
1 3.5000E-01 3.573E-03 0.000 0.000 31476 8.75
3 1.115E-02 2.917E-02 0.175 0.175 13115

Summary of all beam elements




SOFiSTiK AG - www.sofistik.com
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%5‘ ER AQUA - GENERAL CROSS SECTIONS (V 15.62-23)

BOX CULVERT 2.20X1.20 (Hemb=4.5m, ks=1000kN/m3)

Cross sections

No. TotLength Max.Length TotWeight Surface Title
[m] [m] [t] [m2]
1 2.200 0.550 1.925 5.940 UPPER SLAB
2 2.200 0.550 1.925 5.940 BOTTOM SLAB
3 2.400 0.300 2.100 6.480 WALLS
Sum 6.800 5.950 18.360
Cross section No. 1 - UPPER SLAB
Z 100 Z
N

i

...

40.00

80.00 60.00 20.00 0.00 -20.00 -40.00
| | | | | |

000000

000000

Static properties of cross section

Mat A[m2] Ay/Az/Ayz Iy/Iz/Iyz ys/zs y/z-sc modules gam
NoR It[m4] [m2] [m4d] [cm] [em] [MPa] [kN/m]
1 3.5000E-01 3.573E-03 0.00 0.00 31476 8.75
3 1.115E-02 2.917E-02 17.50 17.50 13115
Additional static properties of cross section
Alfa-T ymin zmin hymin AK MB Tau-T Tau-Vy
ymax zmax hzmin AB Tau-B Tau-Vz
[1/°K] [em] [em] [em] [m2] [1/m3] [1/m2]
1.0E-05 -50.00 -17.50 1.918E-01 3 2.013E+01
50.00 17.50 3.500E-01 4.286E+00
Section values for warping
Wmin[m2] Wmax [m2] CM[m6] CMS[m4] ASwyy[m6] ASwzz[m6] ry[cm] rz[cm]
-0.0584 0.0584 0.000 0.000 0.000 0.000 0.00 0.00

Design values of cross section
Mat A[m2] Ay/Az/Ayz 1y/Iz/Iyz ys/zs modules gam

NoR It[m4] [m2] [m4] [em] [MPa] [kN/m]
1 3.5000E-01 3.573E-03 0.00 23315 8.75
1.115E-02 2.917E-02 17.50 9715

Additional Design Data

M periphery-0/-1 deff t-min t-max SMP thet-p thet-y thet-z thet-yz
[m2/m] [m2/m] [em] [cm] [em] [o/o] [tm2/m] [tm2/m] [tm2/m] [tm2/m]
2.700 25.93 0.0 0.082 0.009 0.073

Reinforcement global values
Layer mS mR area lower-A upper-A yL zL L-tors N-pr M-pr

[em2] [em2] [em2] [cm] [cm] [em] [kN] [kNm]
M1 1 3 1.00 1.00 0.00 29.50
M2 1 3 1.00 1.00 0.00 5.50
Distributed reinforcement
Id. MNo vyalcm] za[cm] yelcm] ze[cm] As/As-max[cm2/m] Lay D Ar[m2/m]
1 3 49.90 29.50 -49.90 29.50 1.00 1 14
2 3 49.90 5.50 -49.90 5.50 1.00 2 14
Cross section No. 2 - BOTTOM SLAB

40.00

20.00 0.00 -20.00
| | | |

000000

000000
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AQUA - GENERAL CROSS SECTIONS (V 15.62-23)

BOX CULVERT 2.20X1.20 (Hemb=4.5m, ks=1000kN/m3)

Static properties of cross section

Mat A[m2] Ay/Az/Ayz 1y/Iz/Iyz ys/zs y/z-sc modules gam
NoR It[m4] [m2] [m4] [em] [cm] [MPa] [kN/m]
1 3.5000E-01 3.573E-03 0.00 0.00 31476 8.75
3 1.115E-02 2.917E-02 17.50 17.50 13115
Additional static properties of cross section
Alfa-T ymin zmin hymin AK MB Tau-T Tau-Vy
ymax zmax hzmin AB Tau-B Tau-Vz
[1/°K] [em] [em] [em] [m2] [1/m3] [1/m2]
1.0E-05 -50.00 -17.50 1.918E-01 3 2.013E+01
50.00 17.50 3.500E-01 4.286E+00
Section values for warping
Wmin[m2] Wmax [m2] CM[m6] CMS[m4] ASwyy[m6] ASwzz[m6] ry[cm] rz[cm]
-0.0584 0.0584 0.000 0.000 0.000 0.000 0.00 0.00
Design values of cross section
Mat A[m2] Ay/Az/Ayz 1y/Iz/Iyz ys/zs modules gam
NoR It[m4] [m2] [m4] [em] [MPa] [kN/m]
1 3.5000E-01 3.573E-03 0.00 23315 8.75
1.115E-02 2.917E-02 17.50 9715
Additional Design Data
M periphery-0/-1 deff t-min t-max SMP thet-p thet-y thet-z thet-yz
[m2/m]  [m2/m] [cm] [cm] [em] [o/o] [tm2/m] [tm2/m] [tm2/m] [tm2/m]
2.700 25.93 0.0 0.082 0.009 0.073
Reinforcement global values
Layer mS mR area lower-A upper-A yL zL L-tors N-pr M-pr
[em2] [em2] [em2] [em] [em] [em] [kN] [kNm]
M1 1 3 1.00 1.00 0.00 29.50
M2 1 3 1.00 1.00 0.00 5.50
Distributed reinforcement
Id. MNo yal[em] =za[cm] ye[cm] =ze[cm] As/As-max[cm2/m] Lay D Ar[m2/m]
1 3 49.90 29.50 -49.90 29.50 1.00 1 14
2 3 49.90 5.50 -49.90 5.50 1.00 2 14
Cross section No. 3 - WALLS
¥ 100 §z N
g<
-
? /
A?
Y 80.00 60.00 40.00 20.00 0.00 -20.00 -40.00 -60.00 -80.00 cm
| | | | | | | | |
Static properties of cross section
Mat A[m2] Ay/Az/Ayz Iy/Iz/Iyz ys/zs y/z-sc modules gam
NoR It[m4] [m2] [md] [em] [cm] [MPa] [kN/m]
1 3.5000E-01 3.573E-03 0.00 0.00 31476 8.75
3 1.115E-02 2.917E-02 17.50 17.50 13115
Additional static properties of cross section
Alfa-T ymin zmin hymin AK MB Tau-T Tau-Vy
ymax zmax hzmin AB Tau-B Tau-Vz
[1/°K] [em] [em] [em] [m2] [1/m3] [1/m2]
1.0E-05 -50.00 -17.50 1.918E-01 3 2.013E+01
50.00 17.50 3.500E-01 4.286E+00
Section values for warping
Wmin[m2] Wmax [m2] CM[m6] CMS[m4] ASwyy[m6] ASwzz[mé6] ry[cm] rz[cm]
-0.0584 0.0584 0.000 0.000 0.000 0.000 0.00 0.00
Design values of cross section
Mat A[m2] Ay/Az/Ayz 1y/Iz/Iyz ys/zs modules gam
NoR It[m4] [m2] [m4] [em] [MPa] [kN/m]
1 3.5000E-01 3.573E-03 0.00 23315 8.75
1.115E-02 2.917E-02 17.50 9715
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- sOFISTIK AQUA - GENERAL CROSS SECTIONS (V 15.62-23)

BOX CULVERT 2.20X1.20 (Hemb=4.5m, ks=1000kN/m3)

Additional Design Data

M  periphery-0/-I deff t-min t-max SMP thet-p thet-y thet-z thet-yz
[m2/m] [m2/m] [cm] [cm] [em] [o/o] [tm2/m] [tm2/m] [tm2/m] [tm2/m]
2.700 25.93 0.0 0.082 0.009 0.073
Reinforcement global values
Layer mS mR area lower-A upper-A yL zL L-tors N-pr M-pr
[em2] [em2] [em2] [em] [cm] [em] [kN] [kNm]
M1 1 3 1.00 1.00 0.00 29.50
M2 1 3 1.00 1.00 0.00 5.50
Distributed reinforcement
Id. MNo yal[em] =za[cm] ye[cm] =ze[cm] As/As-max[cm2/m] Lay D Ar[m2/m]
1 3 49.90 29.50 -49.90 29.50 1.00 112
2 3 49.90 5.50 -49.90 5.50 1.00 2 12
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GENF - GENERATION OF FINITE ELEMENTS (V 11.25-23)

BOX CULVERT 2.20X1.20 (Hemb=4.

Nodal Coordinates and Supports

5m,

ks=1000kN/m3)

Number X[m] Y [m] Z[m] Support Conditions
1 0.000 0.000 0.000
2 0.175 0.000 0.000 * * *
3 0.725 0.000 0.000
4 1.275 0.000 0.000
5 1.825 0.000 0.000
6 2.375 0.000 0.000 * * *
7 2.550 0.000 0.000
8 0.000 -0.175 0.000 * * *
9 2.550 -0.175 0.000 * * *
10 0.000 -0.475 0.000
11 2.550 -0.475 0.000
12 0.000 -0.775 0.000
13 2.550 -0.775 0.000
14 0.000 -1.075 0.000
15 2.550 -1.075 0.000
16 0.000 -1.375 0.000 * * *
17 2.550 -1.375 0.000 * * *
18 0.000 -1.550 0.000
19 0.175 -1.550 0.000 * * *
20 0.725 -1.550 0.000
21 1.275 -1.550 0.000
22 1.825 -1.550 0.000
23 2.375 -1.550 0.000 * * *
24 2.550 -1.550 0.000
MIN 0.000 -1.550 0.000
MAX 2.550 0.000 0.000
Kinematic Constraints
Grp LV Node type reference dx dy dz df
1 2 KF 1 0.175 0.000 0.000
1 6 KF 7 0.175 0.000 0.000
1 8 KF 1 0.000 -0.175 0.000
1 9 KF 7 0.000 -0.175 0.000
1 16 KF 18 0.000 0.175 0.000
1 19 KF 18 0.175 0.000 0.000
1 17 KF 24 0.000 0.175 0.000
1 23 KF 24 0.175 0.000 0.000
Beam Elements
Grp Number Node x[m] NoS NoP reference Hinges
0 1 2 0.000 2 0.000
3 0.550 2
0 2 3 0.000 2 0.000
4 0.550 2
0 3 4 0.000 2 0.000
5 0.550 2
0 4 5 0.000 2 0.000
6 0.550 2
0 5 16 0.000 3 0.000
14 0.300 3
0 6 14 0.000 3 0.000
12 0.300 3
0 7 12 0.000 3 0.000
10 0.300 3
0 8 10 0.000 3 0.000
8 0.300 3
0 9 9 0.000 3 0.000
11 0.300 3
0 10 11 0.000 3 0.000
13 0.300 3
0 11 13 0.000 3 0.000
15 0.300 3
0 12 15 0.000 3 0.000
17 0.300 3
0 13 19 0.000 1 0.000
20 0.550 1
0 14 20 0.000 1 0.000
21 0.550 1
0 15 21 0.000 1 0.000
22 0.550 1
0 16 22 0.000 1 0.000
23 0.550 1
Spring Elements
Grp Number Node Node dx[-] dY[-] dz[-] CP[kN/m] CT[kN/m]
e-P[-] e-T[-] e-M[-] DP[kNsec/m] DT[kNsec/m]
1 1001 1 0.000 1.000 0.000 6.250E+02
1 1003 3 0.000 1.000 0.000 5.500E+02
1 1004 4 0.000 1.000 0.000 5.500E+02

12
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GENF - GENERATION OF FINITE ELEMENTS (V 11.25-23)

BOX CULVERT 2.20X1.20
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o SOFISTIR | WINGRAF - GRAPHICS FOR FINITE ELEMENTS  (V 14.94-23)

BOX CULVERT 2.20X1.20 (Hemb=4.5m, ks=1000kN/m3)
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WINGRAF - GRAPHICS FOR FINITE ELEMENTS (V 14.94-23)

BOX CULVERT 2.20X1.20 (Hemb=4.5m, ks=1000kN/m3)
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WINGRAF - GRAPHICS FOR FINITE ELEMENTS (V 14.94-23)

BOX CULVERT 2.20X1.20 (Hemb=4.5m, ks=1000kN/m3)
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o SOFISTIR | ASE - ADVANCED SOLUTION ENGINE (V 16.51-23)

BOX CULVERT 2.20X1.20 (Hemb=4.5m, ks=1000kN/m3)

Default design code is EuroNorm EN 1992 Concrete with country code 30 (Hellas/Greece)
Class(Tab.7.1N): N (Reinforced members and prestressed members with unbonded tendons)
Snow load zone : 1

Elementgroups
No fac-s fac-L fac-D fac-P fac-B PLC
0 1.000 1.000 0.000 1.000 1.000 0
1 1.000 1.000 0.000 1.000 1.000 0
3 1.000 1.000 0.000 1.000 1.000 0
Nodes
Number X [m] Y [m] Z [m] supports/number of unknown
1 0.000 0.000 0.000 PZ MX MY
1 2 0 0 0 3
2 0.175 0.000 0.000 * * PZ MX MY *
-1 -2 0 0 0 -3
3 0.725 0.000 0.000 PZ MX MY
4 5 0 0 0 6
4 1.275 0.000 0.000 PZ MX MY
10 11 0 0 0 12
5 1.825 0.000 0.000 PZ MX MY
16 17 0 0 0 18
6 2.375 0.000 0.000 * * PZ MX MY *
-4 -5 0 0 0 -6
7 2.550 0.000 0.000 PZ MX MY
22 23 0 0 0 24
8 0.000 -0.175 0.000 * * PZ MX MY *
=7 -8 0 0 0 -9
9 2.550 -0.175 0.000 * * PZ MX MY *
-10 -11 0 0 0 -12
10 0.000 -0.475 0.000 PZ MX MY
7 8 0 0 0 9
11 2.550 -0.475 0.000 PZ MX MY
28 29 0 0 0 30
12 0.000 -0.775 0.000 PZ MX MY
13 14 0 0 0 15
13 2.550 -0.775 0.000 PZ MX MY
34 35 0 0 0 36
14 0.000 -1.075 0.000 PZ MX MY
19 20 0 0 0 21
15 2.550 -1.075 0.000 PZ MX MY
40 41 0 0 0 42
16 0.000 -1.375 0.000 * * PZ MX MY *
-13 -14 0 0 0 -15
17 2.550 -1.375 0.000 * * PZ MX MY *
-19 -20 0 0 0 -21
18 0.000 -1.550 0.000 PZ MX MY
25 26 0 0 0 27
19 0.175 -1.550 0.000 * * PZ MX MY *
-16 -17 0 0 0 -18
20 0.725 -1.550 0.000 PZ MX MY
31 32 0 0 0 33
21 1.275 -1.550 0.000 PZ MX MY
37 38 0 0 0 39
22 1.825 -1.550 0.000 PZ MX MY
43 44 0 0 0 45
23 2.375 -1.550 0.000 * * PZ MX MY *
-22 -23 0 0 0 -24
24 2.550 -1.550 0.000 PZ MX MY
46 47 0 0 0 48

Definition of load type in this output:
PZZ - load in global direction Z in reference to the element length
PZP - load in global direction Z in reference to the projection
Pz - load in local direction z
PG - load in dead load direction in reference to the element length

Load Case 1 IDIO BAROS

Factor forces and moments 1.000
Factor dead weight DL-XX 0.000
Factor dead weight DL-YY 1.000

Loads acting on Nodes

Node PX[kN] PY[kN] PZ[kN] MX [kNm] MY [ kNm] MZ [kNm] MB [kNm2]
1 3.1
7 3.1
18 3.1
24 3.1
sum 12.2
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o SOFISTIR | ASE - ADVANCED SOLUTION ENGINE (V 16.51-23)

BOX CULVERT 2.20X1.20 (Hemb=4.5m, ks=1000kN/m3)

Loads acting on Beam-elements

SOFiSTiK AG - www.sofistik.com

Number Type a[m] 1[m] Loadval Loadval Dimens. ya[m] za[m] ye[m] ze[m]
1 PG 0.000 0.550 0.00 [kN/m]
2 PG 0.000 0.550 0.00 [kN/m]
3 PG 0.000 0.550 0.00 [kN/m]
4 PG 0.000 0.550 0.00 [kN/m]
Load Case 2 SOIL FILL WEIGHT
Factor forces and moments 1.000
Factor dead weight DL-XX 0.000
Factor dead weight DL-YY 0.000
Loads acting on Nodes
Node PX[kN] PY [kN] PZ[kN] MX [kNm] MY [kNm] MZ [kNm] MB [kNm2]
18 31.5
24 31.5
sum 63.0
Loads acting on Beam-elements
Number Type a[m] 1[m] Loadval Loadval Dimens. ya[m] za[m] ye[m] ze[m]
13 PG 0.000 0.550 90.00 [kN/m]
14 PG 0.000 0.550 90.00 [kN/m]
15 PG 0.000 0.550 90.00 [kN/m]
16 PG 0.000 0.550 90.00 [kN/m]
Load Case 3 EARTH PRESSURE
Factor forces and moments 1.000
Factor dead weight DL-XX 0.000
Factor dead weight DL-YY 0.000
Loads acting on Nodes
Node PX[kN] PY [kN] PZ[kN] MX [kNm] MY [kNm] MZ [kNm] MB [kNm2]
1 21.8
7 -21.8
18 16.4
24 -16.4
sum
Loads acting on Beam-elements
Number Type a[m] 1[m] Loadval Loadval Dimens. ya[m] za[m] ye[m] ze[m]
5 PXX 0.000 0.300 48.50 51.50 [kN/m]
6 PXX 0.000 0.300 51.50 54.50 [kN/m]
7 PXX 0.000 0.300 54.50 57.50 [kN/m]
8 PXX 0.000 0.300 57.50 60.50 [kN/m]
9 PXX 0.000 0.300 -60.50 -57.50 [kN/m]
10 PXX 0.000 0.300 -57.50 -54.50 [kN/m]
11 PXX 0.000 0.300 -54.50 -51.50 [kN/m]
12 PXX 0.000 0.300 -51.50 -48.50 [kN/m]
Load Case 4 SHRINKAGE OF CONCRETE
Factor forces and moments 1.000
Factor dead weight DL-XX 0.000
Factor dead weight DL-YY 0.000
Loads acting on Beam-elements
Number Type a[m] 1[m] Loadval Loadval Dimens. ya[m] =za[m] ye[m] ze[m]
1 TEMP  0.000 0.550 -10.000 [°cl
2 TEMP 0.000 0.550 -10.000 [°cl
3 TEMP 0.000 0.550 =-10.000 [°cl
4 TEMP 0.000 0.550 -10.000 [°cl
5 TEMP 0.000 0.300 =-10.000 [°cl
6 TEMP 0.000 0.300 -10.000 [°cl
7 TEMP 0.000 0.300 -10.000 [°cl
8 TEMP 0.000 0.300 -10.000 [°cl
9 TEMP 0.000 0.300 -10.000 [°cl
10 TEMP 0.000 0.300 -10.000 [°cl
11 TEMP 0.000 0.300 -10.000 [°cl
12 TEMP 0.000 0.300 -10.000 [°cl
13 TEMP  0.000 0.550 -15.000 [°cl
14 TEMP 0.000 0.550 -15.000 [°cl
15 TEMP  0.000 0.550 -15.000 [°cl
16 TEMP 0.000 0.550 -15.000 [°cl
Load Case 5 TEMPERATURE FLUCTUATIONS DT 20
Factor forces and moments 1.000
Factor dead weight DL-XX 0.000
Factor dead weight DL-YY 0.000
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Ehe, LeT SOFiSTiK Hellas Ltd. - 10433 Athens - Greece - Tel.8220607, Fax 8251632
o SOFISTIR | ASE - ADVANCED SOLUTION ENGINE (V 16.51-23)

BOX CULVERT 2.20X1.20 (Hemb=4.5m, ks=1000kN/m3)

Loads acting on Beam-elements

Number Type a[m] 1[m] Loadval Loadval Dimens. ya[m] za[m] ye[m] ze[m]
1 TEMP 0.000 0.550 20.000 [°cl
2 TEMP 0.000 0.550 20.000 [°cl
3 TEMP  0.000 0.550 20.000 [°cl
4 TEMP 0.000 0.550 20.000 [°cl
5 TEMP 0.000 0.300 20.000 [°C]
6 TEMP 0.000 0.300 20.000 [°cl
7 TEMP 0.000 0.300 20.000 [°c]
8 TEMP 0.000 0.300 20.000 [°c]
9 TEMP 0.000 0.300 20.000 [°cl

10 TEMP 0.000 0.300 20.000 [°c]
11 TEMP 0.000 0.300 20.000 [°c]
12 TEMP 0.000 0.300 20.000 [°c]
13 TEMP 0.000 0.550 20.000 [°cl
14 TEMP 0.000 0.550 20.000 [°C]
15 TEMP 0.000 0.550 20.000 [°C]
16 TEMP 0.000 0.550 20.000 [°cl

Load Case 6 TEMPERATURE FLUCTUATIONS DT -20

Factor forces and moments 1.000
Factor dead weight DL-XX 0.000
Factor dead weight DL-YY 0.000

Loads acting on Beam-elements

Number Type a[m] 1[m] Loadval Loadval Dimens. ya[m] za[m] ye[m] ze[m]
1 TEMP 0.000 0.550 -20.000 [°cl
2 TEMP 0.000 0.550 =-20.000 [°cl
3 TEMP 0.000 0.550 -20.000 [°cl
4 TEMP 0.000 0.550 =-20.000 [°cl
5 TEMP 0.000 0.300 =-20.000 [°c]
6 TEMP 0.000 0.300 -20.000 [°cl
7 TEMP 0.000 0.300 =-20.000 [°c]
8 TEMP 0.000 0.300 -20.000 [°cl
9 TEMP 0.000 0.300 =-20.000 [°c]
10 TEMP 0.000 0.300 -20.000 [°cl
11 TEMP 0.000 0.300 -20.000 [°cl
12 TEMP 0.000 0.300 -20.000 [°C]
13 TEMP 0.000 0.550 -20.000 [°cl
14 TEMP 0.000 0.550 -20.000 [°C]
15 TEMP 0.000 0.550 -20.000 [°cl
16 TEMP 0.000 0.550 -20.000 [°C]
Load Case 7 LINEAR TEMPERATURE DIFFERENCE dT
Factor forces and moments 1.000
Factor dead weight DL-XX 0.000
Factor dead weight DL-YY 0.000

Loads acting on Beam-elements

Number Type a[m] 1[m] Loadval Loadval Dimens. ya[m] =za[m] ye[m] ze[m]
13 dTz 0.000 0.550 -7.000 [°cl
14 dTz 0.000 0.550 =7.000 [°c]
15 dTz 0.000 0.550 -7.000 [°cl
16 dTz 0.000 0.550 -7.000 [°c]
Load Case 8 LINEAR TEMPERATURE DIFFERENCE d
Factor forces and moments 1.000
Factor dead weight DL-XX 0.000
Factor dead weight DL-YY 0.000

Loads acting on Beam-elements

Number Type a[m] 1[m] Loadval Loadval Dimens. ya[m] =za[m] ye[m] ze[m]
13 dTz 0.000 0.550 3.500 [°c]
14 dTz 0.000 0.550 3.500 [°cl
15 dTz 0.000 0.550 3.500 [°cl
16 dTz 0.000 0.550 3.500 [°c]

Load Case 90 LIVE LOADS UNIFORM

Factor forces and moments 1.000
Factor dead weight DL-XX 0.000
Factor dead weight DL-YY 0.000

Loads acting on Nodes

Node PX[kN] PY [kN] PZ[kN] MX [kNm] MY [kNm] MZ [kNm] MB [kNm2]
18 7.5
24 7.5
sum 15.0
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o SOFISTIR | ASE - ADVANCED SOLUTION ENGINE (V 16.51-23)

SOFiSTiK Hellas Ltd. - 10433 Athens - Greece - Tel.8220607, Fax 8251632

BOX CULVERT 2.20X1.20 (Hemb=4.

Loads acting on Beam-elements

Number Type a[m] 1[m]
13 PYY 0.000 0.550
14 PYY 0.000 0.550
15 PYY 0.000 0.550
16 PYY 0.000 0.550
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o SOFISTIR | ASE - ADVANCED SOLUTION ENGINE (V 16.51-23)

BOX CULVERT 2.20X1.20 (Hemb=4.5m, ks=1000kN/m3)

Definition of load type in this output:

PZZ - load in global direction Z in reference to the element length
PZP - load in global direction Z in reference to the projection

Pz - load in local direction z

PG - load in dead load direction in reference to the element length

Load Case 10 LIVE LOAD EARTH PRESSURE

Factor forces and moments 1.000
Factor dead weight DL-XX 0.000
Factor dead weight DL-YY 0.000
Loads acting on Nodes
Node PX[kN] PY[kN] PZ [kN] MX [kNm] MY [kNm] MZ [kNm] MB [kNm2]
1 3.7
18 3.7
sum 7.5

Loads acting on Beam-elements

Number Type a[m] 1[m] Loadval Loadval Dimens. ya[m] =za[m] ye[m] ze[m]
5 PXX 0.000 0.300 10.79 [kN/m]
6 PXX 0.000 0.300 10.79 [kN/m]
7 PXX 0.000 0.300 10.79 [kN/m]
8 PXX 0.000 0.300 10.79 [kN/m]

Sum of Loads
IC Title PXX [kN] PYY [kN] PZZ[kN]
10 LIVE LOAD EARTH PRESSURE 20.4 0.0 0.0

Sum of Reactions and Loads

LC Title PXX [kN] PYY [kN] PZZ [kN]
10 LIVE LOAD EARTH PRESSURE -20.4 0.0 0.0
20.4 0.0 0.0
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WINGRAF - GRAPHICS FOR FINITE ELEMENTS  (V 14.94-23)
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WINGRAF - GRAPHICS FOR FINITE ELEMENTS (V 14.94-23)

BOX CULVERT 2.20X1.20 (Hemb=4.5m, ks=1000kN/m3)
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WINGRAF - GRAPHICS FOR FINITE ELEMENTS (V 14.94-23)

BOX CULVERT 2.20X1.20 (Hemb=4.5m, ks=1000kN/m3)
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WINGRAF - GRAPHICS FOR FINITE ELEMENTS  (V 14.94-23)
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WINGRAF - GRAPHICS FOR FINITE ELEMENTS (V 14.94-23)

BOX CULVERT 2.20X1.20
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BOX CULVERT 2.20X1.20 (Hemb=4.5m, ks=1000kN/m3)
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MAXIMA - SUPERPOSITION OF LOAD CASES (V 14.76-23)

BOX CULVERT 2.20X1.20
no.l U.L.S

comb.

Combination rule Number
Design Combination
Resulting loadcases type
Loadcase selection

Number
1
2

[amiiNe]
O O b ww

factor
.35
.35

1

1
1
0.
1
1
1

type

permanent
permanent
Exclusive
Exclusive
permanent

Conditional LC
Conditional LC

Generated Loadcases
Title
MAX-MY BEAM
MIN-MY BEAM
MAX-VZ BEAM
MIN-VZ BEAM
MAX-N BEAM
MIN-N BEAM

Number Comb

501
502
503
504
505
506

R R

(Hemb=4.5m, ks=1000kN/m3)

1

Design Combination

load grouped in actions
load grouped in actions
LC AG EARTH PRESSURE
LC AG EARTH PRESSURE
load grouped in actions

T
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itle
IDIO BAROS
SOIL FILL WEIGHT

SHRINKAGE OF CONCRETE
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MAXIMA - SUPERPOSITION OF LOAD CASES (V 14.76-23)

BOX CULVERT 2.20X1.20
no.2 U.L.S

comb.

Combination rule Number
Design Combination
Resulting loadcases type
Loadcase selection

Number
1

N

[amiiNe]
W ~JoY Ul OO Www

factor
.35
.35

1

PR RRRRPROR R

type

permanent
permanent
Exclusive
Exclusive
permanent

1

(Hemb=4.5m, ks=1000kN/m3)

Design Combination

load
load
LC
LC
load

Conditional LC
Conditional LC

Exclusive
Exclusive
Exclusive
Exclusive

Generated Loadcases
Title
MAX-MY BEAM
MIN-MY BEAM
MAX-VZ BEAM
MIN-VZ BEAM
MAX-N BEAM
MIN-N BEAM

Number Comb

521
522
523
524
525
526

I B R

LC
LC
LC
LC

Title
grouped in actions IDIO BAROS
grouped in actions SOIL FILL WEIGHT
AG EARTH PRESSURE
AG EARTH PRESSURE
grouped in actions SHRINKAGE OF CONCRETE
LIVE LOADS UNIFORM
LIVE LOAD EARTH PRESSURE
TEMPERATURE FLUCTUATIONS
TEMPERATURE FLUCTUATIONS
LINEAR TEMPERATURE DIFFE
LINEAR TEMPERATURE DIFFE

it i
W w NN
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MAXIMA - SUPERPOSITION OF LOAD CASES (V 14.76-23)

BOX CULVERT 2.20X1.20 (Hemb=4.5m, ks=1000kN/m3)
LOAD COMBINATION U.L.S DESIGN

BRI R R I I I

ENVELOPES (MY)

R R R I I

Combination rule Number 1

Design Combination
Resulting loadcases
Loadcase selection

type Design Combination

Number factor type Title
501 1.00 Exclusive LC AG MAX-MY BEAM
502 1.00 Exclusive LC AG MIN-MY BEAM
521 1.00 Exclusive LC AG MAX-MY BEAM
522 1.00 Exclusive LC AG MIN-MY BEAM

Generated Loadcases
Number Comb Title

701 1 MAX-MY BEAM
702 1 MIN-MY BEAM

34




SOFiSTiK AG - www.sofistik.com

& SOFISTIK

SOFiSTiK Hellas Ltd. - 10433 Athens - Greece - Tel.8220607, Fax 8251632
WINGRAF - GRAPHICS FOR FINITE ELEMENTS (V 14.94-23)

BOX CULVERT 2.20X1.20 (Hemb=4.5m, ks=1000kN/m3)
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MAXIMA - SUPERPOSITION OF LOAD CASES (V 14.76-23)

BOX CULVERT 2.20X1.20 (Hemb=4.5m, ks=1000kN/m3)
LOAD COMBINATION U.L.S DESIGN

BRI R R I I I

ENVELOPES (VZ)

R R R I I

Combination rule Number 1

Design Combination
Resulting loadcases
Loadcase selection

type Design Combination

Number factor type Title
503 1.00 Exclusive LC AG MAX-VZ BEAM
504 1.00 Exclusive LC AG MIN-VZ BEAM
523 1.00 Exclusive LC AG MAX-VZ BEAM
524 1.00 Exclusive LC AG MIN-VZ BEAM

Generated Loadcases
Number Comb Title

703 1 MAX-VZ BEAM
704 1 MIN-VZ BEAM
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BOX CULVERT 2.20X1.20 (Hemb=4.5m, ks=1000kN/m3)
ENVELOPES FOR VZ
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MAXIMA - SUPERPOSITION OF LOAD CASES (V 14.76-23)

BOX CULVERT 2.20X1.20 (Hemb=4.5m, ks=1000kN/m3)
LOAD COMBINATION U.L.S DESIGN

BRI R R I I I

ENVELOPES (N)

R R R I I

Combination rule Number 1

Design Combination
Resulting loadcases
Loadcase selection

type Design Combination

Number factor type Title
505 1.00 Exclusive LC AG MAX-N BEAM
506 1.00 Exclusive LC AG MIN-N BEAM
525 1.00 Exclusive LC AG MAX-N BEAM
526 1.00 Exclusive LC AG MIN-N BEAM

Generated Loadcases
Number Comb Title

705 1 MAX-N BEAM
706 1 MIN-N BEAM
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BOX CULVERT 2.20X1.20 (Hemb=4.5m, ks=1000kN/m3)
ENVELOPES FOR N
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MAXIMA - SUPERPOSITION OF LOAD CASES (V 14.76-23)

BOX CULVERT 2.20X1.20
no.l S.L.S

comb.

Combination rule Number
Design Combination
Resulting loadcases type
Loadcase selection
factor type

Number
1
2

[amiiNe]
O O b ww

1.

1
1
0
1
1
1

00 permanent

.00 permanent
.00 Exclusive
.50 Exclusive
.00 permanent
.00 Conditional LC
.00 Conditional LC

Generated Loadcases

Number Comb

601
602
603
604
605
606

R R

Title

MAX-MY BEAM
MIN-MY BEAM
MAX-VZ BEAM
MIN-VZ BEAM
MAX-N BEAM
MIN-N BEAM

(Hemb=4.5m, ks=1000kN/m3)

1

Design Combination

load grouped in actions
load grouped in actions
LC AG EARTH PRESSURE
LC AG EARTH PRESSURE
load grouped in actions

T
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itle
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MAXIMA - SUPERPOSITION OF LOAD CASES (V 14.76-23)

BOX CULVERT 2.20X1.20
no.2 S.L.S

comb.

Combination rule Number
Design Combination
Resulting loadcases type
Loadcase selection
factor type

Number
1

N

[amiiNe]
W ~JoY Ul OO Www

1.
.00 permanent
.00 Exclusive
.50 Exclusive
.00 permanent
.70 Conditional LC
.70 Conditional LC
.00 Exclusive
.00 Exclusive
.00 Exclusive
.00 Exclusive

PR PR OOROR R

00 permanent

Generated Loadcases

Number Comb

621
622
623
624
625
626

I B R

Title

MAX-MY BEAM
MIN-MY BEAM
MAX-VZ BEAM
MIN-VZ BEAM
MAX-N BEAM
MIN-N BEAM

1

(Hemb=4.5m, ks=1000kN/m3)

Design Combination

load
load
LC
LC
load

LC
LC
LC
LC

Title
grouped in actions IDIO BAROS
grouped in actions SOIL FILL WEIGHT
AG EARTH PRESSURE
AG EARTH PRESSURE
grouped in actions SHRINKAGE OF CONCRETE
LIVE LOADS UNIFORM
LIVE LOAD EARTH PRESSURE
TEMPERATURE FLUCTUATIONS
TEMPERATURE FLUCTUATIONS
LINEAR TEMPERATURE DIFFE
LINEAR TEMPERATURE DIFFE

it i
W w NN
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MAXIMA - SUPERPOSITION OF LOAD CASES (V 14.76-23)

BOX CULVERT 2.20X1.20 (Hemb=4.5m, ks=1000kN/m3)
LOAD COMBINATION S.L.S DESIGN

BRI R R I I I

ENVELOPES (MY)

R R R I I

Combination rule Number 1

Design Combination
Resulting loadcases
Loadcase selection

type Design Combination

Number factor type Title
601 1.00 Exclusive LC AG MAX-MY BEAM
602 1.00 Exclusive LC AG MIN-MY BEAM
621 1.00 Exclusive LC AG MAX-MY BEAM
622 1.00 Exclusive LC AG MIN-MY BEAM

Generated Loadcases
Number Comb Title

801 1 MAX-MY BEAM
802 1 MIN-MY BEAM
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BOX CULVERT 2.20X1.20 (Hemb=4.
ENVELOPES FOR MY
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MAXIMA - SUPERPOSITION OF LOAD CASES (V 14.76-23)

BOX CULVERT 2.20X1.20 (Hemb=4.5m, ks=1000kN/m3)
LOAD COMBINATION S.L.S DESIGN

BRI R R I I I

ENVELOPES (VZ)

R R R I I

Combination rule Number 1

Design Combination
Resulting loadcases
Loadcase selection

type Design Combination

Number factor type Title
603 1.00 Exclusive LC AG MAX-VZ BEAM
604 1.00 Exclusive LC AG MIN-VZ BEAM
623 1.00 Exclusive LC AG MAX-VZ BEAM
624 1.00 Exclusive LC AG MIN-VZ BEAM

Generated Loadcases
Number Comb Title

803 1 MAX-VZ BEAM
804 1 MIN-VZ BEAM
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BOX CULVERT 2.20X1.20 (Hemb=4.5m, ks=1000kN/m3)
ENVELOPES FOR VZ

o
<
o
el <
= N
©
© 0
=1
= o
O _|
-1.21
6.29 25.53
o
S |
7.38]
14.30
3
12.66 > —
32.93 <
~ 0
52.89 2 N I-11.51
0 =4 =
Q e
e
o
: 8 _|
m e
©
3 S P
3 3
0.00 0.50 1.00 1.50 2.00 2.50 3.00 m
| | | | | | |
Sector of system Beam Elements M1:22
Beam Elements , Shear force Vz, Loadcase 803 MAX-VZ BEAM , 1 cm 3D = 200.0 kN
(Min=-108.6) (Max=132.4)
o
o _|
-41.56 1.21
-6.29
-24.29 o
S |
-6.18 [l-15.31
o
o _|
p.66 M-33.96 <
U11.51 5 g -51.66
5 g 3
e ] 3
; ; i S —
o
8 3 %
S 5
0.00 0.50 1.00 1.50 2.00 2.50 3.00 m
| | | | | | |
Sector of system Beam Elements M1:22

Beam Elements , Shear force Vz, Loadcase 804 MIN-VZ BEAM , 1 cm 3D = 200.0 kN
(Min=-132.4) (Max=108.6)

45




SOFiSTiK AG - www.sofistik.com

& SOFISTIK

SOFiSTiK Hellas Ltd. - 10433 Athens - Greece - Tel.8220607, Fax 8251632
MAXIMA - SUPERPOSITION OF LOAD CASES (V 14.76-23)

BOX CULVERT 2.20X1.20 (Hemb=4.5m, ks=1000kN/m3)
LOAD COMBINATION S.L.S DESIGN

BRI R R I I I

ENVELOPES (N)

R R R I I

Combination rule Number 1

Design Combination
Resulting loadcases
Loadcase selection

type Design Combination

Number factor type Title
605 1.00 Exclusive LC AG MAX-N BEAM
606 1.00 Exclusive LC AG MIN-N BEAM
625 1.00 Exclusive LC AG MAX-N BEAM
626 1.00 Exclusive LC AG MIN-N BEAM

Generated Loadcases
Number Comb Title

805 1 MAX-N BEAM
806 1 MIN-N BEAM
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o SOFISTIR | WINGRAF - GRAPHICS FOR FINITE ELEMENTS  (V 14.94-23)

BOX CULVERT 2.20X1.20 (Hemb=4.5m, ks=1000kN/m3)
ENVELOPES FOR N

94 i 94 94 i | 94 |
- - =
O _|
1432 -143.1
-145.8 -145.8
1458 -145.8 °
S |
-148.4 -148.4
-148.4 -148.4
3
-151.1 -151.0 5
A511 -151.0 <
-153.7 -153.6
22.4 22.4 22.4 224
| )
1 o —
S
0.00 0.50 1.00 1.50 2.00 2.50 m
| | | | | |
Sector of system Beam Elements M1:20
Beam Elements , Normal force Nx, Loadcase 805 MAX-N BEAM , 1 cm 3D = 80.0 kN
(Min=-153.7) (Max=-9.39)
-60.5 -60.5 -60.5 | -60.5
- - o
o _|
’7-174.5 744
[ ]-1771 A77.0[ | °
S |
|| -179.7| |
-179.7
o
| |1823 1823 | 2 —
L [-1850 1849
-77.3 -77.3 -77.3 -77.3 °
8
o
0.00 0.50 1.00 1.50 2.00 2.50 m
| | | | | |
Sector of system Beam Elements M1:20

Beam Elements , Normal force Nx, Loadcase 806 MIN-N BEAM
(Min=-185.0) (Max=-60.5)

47

,1cm 3D =400.0 kN




SOFiSTiK AG - www.sofistik.com

Ehe, LeT SOFiSTiK Hellas Ltd. - 10433 Athens - Greece - Tel.8220607, Fax 8251632
w SOFISTIR | A0B - DESIGN OF CROSS-SECTIONS (V 13.55-23)

BOX CULVERT 2.20X1.20 (Hemb=4.5m, ks=1000kN/m3)
DESIGN ANALYSIS - STATICAL COMBINATIONS

Selected Beam Elements

FROM TO INC X-VALUE NC MEMBER Cso cs1 Cs2 Ccs3 Cs4 CS5
all elements
Default design code is EuroNorm EN 1992 Concrete with country code 30 (Hellas/Greece)

Class (Tab.7.1N): N (Reinforced members and prestressed members with unbonded tendons)
Snow load zone : 1

Materials
No. 1 C 25/30 (EN 1992)
No. 3 S 500 (EN 1992)

All moments will be smoothed out between face and support

Reinforcement will be accounted for sectional values as defined in AQUA
Reinforcements saved as design case LCR 1

Reinforcements become minimum reinforcements

Considered Load Cases
501 502 503 504 505 506
521 522 523 524 525 526

Ultimate Load Design

Design for ultimate loads EuroNorm EN 1992 Concrete

Uniaxial bending

Safety factors SC-1 SC-2 SC-S SS-1 SS-2 PIlla
1.50 1.50 1.50 1.15 1.10 7

Strain limits C1l Cc2 S1 52 z1 zZ2
-3.50 -2.00 3.00 45.00 -3.50 18.00

parameters for reinforcements

Minimum reinforcements compression min. reinforcem. maximum-
Bending. Compress. e/d N/Npl requ. section reinforc.
0.00 [o/0o] 0.20 [o/0] 3.50 0.0010 0.00 0.10 8.00

normal force xsi*V*cot (Theta) where Theta is estimated before the design and xsi= 0.50

Material of sections uses Ultimate Limit strain-stress law with individual safety factors
Material of reinforcements uses Ultimate Limit strain-stress law with individual safety factors

MNo. temp Material- max.compr at max. tens at tension-
lev. safety stress strain stress strain stiffening
[-1 [MPa] [o/00] [MPa] [o/o0] [MPa]

1 0 1.500 -14.17 -2.00 0.00 0.00

3 0 1.150 -478.26 -50.00 478.26 50.00

Shear Design

Design for shear Eurocode EC2 (2004) / GR
Minimum shear factor or tan of inclination of compressive struts 0.40 / 2.50

MNo f-cd tau-rd sigIIQ sigIIT sigIIQ+ fyd
[MPa] [MPa] [MPa] [MPa] [MPa] [MPa]

1 14.17 0.12 7.65 7.65 7.65
3 434.78

Tolerance for exceeding maximum shear or principal compression stress 0.0200

Longitudinal Reinforcements LCR 1
Note: Layer includes reinforcements for torsion if followed by T
Note: Layer has only compression reinforcements if followed by a quote
Beam x[m] NoS mue As-Sum shift by Lay-0&5 Lay-1&6 Lay-2&7 Lay-3&8 Lay-4&9

[-1 [cm2] [m] [cm2] [cm2] [cm2] [cm2] [cm2]
1 0.000 2 0.16 5.48 4.48 1.00
1 0.550 2 0.16 5.51 1.00 4.51
2 0.000 2 0.11 3.96 1.00 2.96
2 0.550 2 0.17 6.05 1.00 5.05
3 0.000 2 0.17 6.05 1.00 5.05
3 0.550 2 0.11 3.96 1.00 2.96
4  0.000 2 0.16 5.51 1.00 4.51
4 0.550 2 0.16 5.48 4.48 1.00
5  0.000 3 0.27 9.50 6.00 3.50
5  0.300 3 0.27 9.50 6.00 3.50"
6 0.000 3 0.27 9.50 6.00 3.50"
6 0.300 3 0.27 9.50 6.00 3.50"
7 0.000 3 0.27 9.50 6.00 3.50"
7 0.300 3 0.20 7.00 6.00 1.00°"
8 0.000 3 0.20 7.00 6.00 1.00'
8 0.300 3 0.20 7.00 6.00 1.00
9 0.000 3 0.20 7.00 6.00 1.00
9 0.300 3 0.20 7.00 6.00 1.00'
10  0.000 3 0.20 7.00 6.00 1.00°"
10  0.300 3 0.27 9.50 6.00 3.50"
11 0.000 3 0.27 9.50 6.00 3.50"
11 0.300 3 0.27 9.50 6.00 3.50"
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BOX CULVERT 2.20X1.20 (Hemb=4.5m, ks=1000kN/m3)
DESIGN ANALYSIS - STATICAL COMBINATIONS

Longitudinal Reinforcements LCR 1
Note: Layer includes reinforcements for torsion if followed by T
Note: Layer has only compression reinforcements if followed by a quote
Beam x[m] NoS mue As-Sum shift by Lay-0&5 Lay-1&6 Lay-2&7 Lay-3&8 Lay-4&9

[-1 [cm2] [m] [cm2] [cm2] [cm2] [cm2] [cm2]
12 0.000 3 0.27 9.50 6.00 3.50"
12 0.300 3 0.27 9.50 6.00 3.50
13 0.000 1 0.19 6.74 1.90 4.83
13 0.550 1 0.20 6.96 5.97 1.00
14 0.000 1 0.20 6.96 5.97 1.00
14 0.550 1 0.22 7.72 6.72 1.00
15 0.000 1 0.22 7.72 6.72 1.00
15 0.550 1 0.20 6.96 5.97 1.00
16 0.000 1 0.20 6.96 5.97 1.00
16 0.550 1 0.19 6.73 1.90 4.82

Shear Reinforcements per Cutted Part of Section LCR 1
Beam x[m] NoS Asl-Mt SLay-0&5 SLay-1&6 SLay-2&7 SLay-3&8 SLay-4&9
[em2/m] [cm2/m] [cm2/m] [cm2/m] [cm2/m] [cm2/m]

1 0.000 2 0.00 5.43
1 0.550 2 0.00 5.68
4 0.000 2 0.00 5.67
4 0.550 2 0.00 5.42
13 0.000 1 0.00 6.99
16 0.550 1 0.00 6.99
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WINGRAF - GRAPHICS FOR FINITE ELEMENTS (V 14.94-23)

BOX CULVERT 2.20X1.20

(Hemb=4.5m,
DESIGN ANALYSIS - STATICAL COMBINATIONS

ks=1000kN/m3)
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BOX CULVERT 2.20X1.20 (Hemb=4.5m, ks=1000kN/m3)
DESIGN ANALYSIS - STATICAL COMBINATIONS
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BOX CULVERT 2.20X1.20 (Hemb=4.5m, ks=1000kN/m3)
DESIGN ANALYSIS - STATICAL COMBINATIONS
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BOX CULVERT 2.20X1.20 (Hemb=4.5m, ks=1000kN/m3)
CRACK CONTROL

Selected Beam Elements

FROM TO INC X-VALUE NC MEMBER Cso cs1 Cs2 Ccs3 Cs4 CS5
all elements
Default design code is EuroNorm EN 1992 Concrete with country code 30 (Hellas/Greece)

Class (Tab.7.1N): N (Reinforced members and prestressed members with unbonded tendons)
Snow load zone : 1

Materials
No. 1 C 25/30 (EN 1992)
No. 3 S 500 (EN 1992)

All moments will be smoothed out between face and support

Reinforcement will be accounted for sectional values as defined in AQUA
Reinforcements saved as design case LCR 1

Reinforcements are superposed with existing minimum reinforcements

Considered Load Cases
601 602 603 604 605 606
621 622 623 624 625 626

Parameters for nonlinear stress / Crackwidth EC2 / 30
MNo design width bond load h-max
[mm] [mm] [-1 [-1 [m]
3 0.300 0.300 0.80 0.50 0.800
Check for crack width passed with additional reinforcements

Stiffness is not saved in database

Longitudinal Reinforcements LCR 1
Note: Layer includes reinforcements for torsion if followed by T
Note: Layer has only compression reinforcements if followed by a quote
Beam x[m] NoS mue As-Sum shift by Lay-0&5 Lay-1&6 Lay-2&7 Lay-3&8 Lay-4&9

[-1] [em2] [m] [cm2] [cm2] [cm2] [cm2] [cm2]
1 0.000 2 0.28 9.69 8.69 1.00
1 0.550 2 0.28 9.69 1.00 8.70
2 0.000 2 0.23 7.94 1.00 6.94
2 0.550 2 0.30 10.35 1.00 9.35
3 0.000 2 0.30 10.35 1.00 9.35
3 0.550 2 0.23 7.94 1.00 6.94
4 0.000 2 0.28 9.69 1.00 8.70
4 0.550 2 0.28 9.69 8.69 1.00
5 0.000 3 0.29 10.06 6.56 3.50
5 0.300 3 0.27 9.50 6.00 3.50"
6 0.000 3 0.27 9.50 6.00 3.50"
6 0.300 3 0.27 9.50 6.00 3.50"
7 0.000 3 0.27 9.50 6.00 3.50"
7 0.300 3 0.20 7.00 6.00 1.00"
8 0.000 3 0.20 7.00 6.00 1.00"
8 0.300 3 0.20 7.00 6.00 1.00
9 0.000 3 0.20 7.00 6.00 1.00
9 0.300 3 0.20 7.00 6.00 1.00"
10 0.000 3 0.20 7.00 6.00 1.00"
10 0.300 3 0.27 9.50 6.00 3.50"
11 0.000 3 0.27 9.50 6.00 3.50"
11 0.300 3 0.27 9.50 6.00 3.50"
12 0.000 3 0.27 9.50 6.00 3.50"
12 0.300 3 0.29 10.05 6.55 3.50
13 0.000 1 0.48 16.63 7.61 9.02
13 0.550 1 0.32 11.13 10.14 1.00
14 0.000 1 0.32 11.13 10.14 1.00
14 0.550 1 0.33 11.72 10.72 1.00
15 0.000 1 0.33 11.72 10.72 1.00
15 0.550 1 0.32 11.13 10.14 1.00
16 0.000 1 0.32 11.13 10.14 1.00
16 0.550 1 0.47 16.62 7.61 9.01

Reinforcements saved as design case LCR 1
Reinforcements are superposed with existing minimum reinforcements

Shear Reinforcements per Cutted Part of Section Accumulated minimum
Beam x[m] NoS Asl-Mt SLay-0&5 SLay-1&6 SLay-2&7 SLay-3&8 SLay-4&9
[em2/m] [cm2/m] [cm2/m] [cm2/m] [cm2/m] [cm2/m]

1 0.000 2 0.00 5.43
1 0.550 2 0.00 5.68
4 0.000 2 0.00 5.67
4 0.550 2 0.00 5.42
13 0.000 1 0.00 6.99
16 0.550 1 0.00 6.99
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BOX CULVERT 2.20X1.20 (Hemb=4.5m, ks=1000kN/m3)

CRACK CONTROL
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BOX CULVERT 2.20X1.20 (Hemb=4.5m, ks=1000kN/m3)
CRACK CONTROL
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BOX CULVERT 2.20X1.20 (Hemb=4.5m, ks=1000kN/m3)
CRACK CONTROL
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FPAOHMATA AINO ENMIAYZH KIB. OXETOY 2.20x1.20 [Her=4.50m]
(ks=50000 KN/m3)
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BOX CULVERT 2.20X1.20

(Hemb=4.5m,
DESIGN ANALYSIS - STATICAL COMBINATIONS

ks=50000kN/m3)
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BOX CULVERT 2.20X1.20 (Hemb=4.5m, ks=50000kN/m3)
DESIGN ANALYSIS - STATICAL COMBINATIONS
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BOX CULVERT 2.20X1.20 (Hemb=4.5m, ks=50000kN/m3)
DESIGN ANALYSIS - STATICAL COMBINATIONS
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WINGRAF - GRAPHICS FOR FINITE ELEMENTS (V 14.94-23)

BOX CULVERT 2.20X1.20 (Hemb=4.5m, ks=50000kN/m3)

CRACK CONTROL
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WINGRAF - GRAPHICS FOR FINITE ELEMENTS (V 14.94-23)

BOX CULVERT 2.20X1.20 (Hemb=4.5m, ks=50000kN/m3)
CRACK CONTROL
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BOX CULVERT 2.20X1.20 (Hemb=4.5m, ks=50000kN/m3)
CRACK CONTROL
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6. EAEIXOl - ONAIZMOI

OXETOI 2.20x1.20 - Hemr.=4.50m -ks=1000/50000kN/m*

KAMWH

EAdaxiotog ommAiopog (kard DIN 1075, rapayp. 10.1.1)
levikd : 0.06% ToU Ab

1) MAdka TTUBPEVa
Emkd&dAuyn:
Avw:
ToTmroBeToUVTAL:
Kértw:

ToTmroBeToUVTAl:

2) Toixwpata
Emkd&dAuyn:

E¢wrepikd:
TotroBeToUVTAL:
Eocwrtepika:
TotroBeToUVTOI:

= 0,35 m
0,055 m h= 0,295 m

feamar,= 9,35 €M°/m

d14/10 (= 15,40 cm2/m)
feqnar = 8,69 CM/m
D14/13 (= 11,85 cm2/m)
d= 0,35 m
0,055 m h= 0,295 m

feqnar = 6,59 €mM/m

3) NAdka emikaAuyng

Emk&dAuyn:
Avw:
ToTmroBeToUVTAL:
Kértw:
TotroBeToUVTOI:

©14/20 (= 7,70 cm2/m)
feqman= 3,50 cm/m
©10/20 (= 3,93 cm2/m)
d= 0,35m
0,055 m h= 0,295 m
fearar= 9,04 cm’/m
©14/13 (= 11,85 cm2/m)
feqngr= 10,70 cm?/m
®14/10 (= 15,4 cm2/m)

4) Aiapnkelg oTTAIopOI

(ks=1000KN/m®)

(ks=1000KN/m®)

(ks=50000KN/m®)

(ks=1000KN/m®)

(ks=50000KN/m®)

(ks=1000KN/m®)

TotroBeTouvTal avd TTopeid: ®10/20 (= 3,93 cm2/m)
AIATMHZH
d= 0,35 m
h= 0,295 m
z=0.85*h= 0,251
k2=0.12/d+0.60= 0,94286 > 0,7
To11= 500 kN/m2
Top= 1800 kN/m2
Ko*To11= 471,429 kN/m2
Q= 118,21 kN (néyioTn SlaTunTIKA dUvapn Xwpig atraitnon oTrAiouoU)
KdaAuwn diaypduuaTog e OUVOETHPEG
Avw TTAdKQ:
feaman.= 6,99 cm’/m? (aTT6 Sofistik) (ks=1000KN/m?)
TomoBeTouvTal:  $10/20/80 (= 9,82 cm’/m?)
KdaTtw 1TAdKa:
feaman.= 5,68 cm?’/m? (aTT6 Sofistik) (ks=1000KN/m?)
TomoBetoUvTal:  $10/20/80 (= 9,82 cm’/m?)
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