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ITATIKOI YNIOAOIMZMOI KIBQTOEIAOYX OXETOY
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EIZATQrH

O1 grarikoi uTroAoyicpoi TTou akoAouBolv agopolv atov KIBwWToadr oxetd 1.50x1.90m.

O gTamnkoi UTToACYIONOI TTOU EKTTOVIIBNKAV £ival Of TTAPCKATW:

KIBQTOEIAHZ OXETOX
1. KIB. OXETOZ 1.50x1.90m.
MNédyog TAakwy Kan TorxwpdaTwy d=0.30m
EAfyxeral yia Ogog etrixwong tou gopéa: Hemr=0.30m
H emihuon éyive yia duo mipég delktn eddpous: . ks=1000 KN/m?® kan B. ks=20000 KN/m?

2. KIB. OXETOZ 1.50x1.90m.
MNdyog TAAKWY KAl ToIXwedTwy d=0.30m

EAéyxeran yia Oyog emiywang Tou opéa: Hemr=4.00m
H emiAuon £yive yia 800 Tipég Beikmn £8dpous: d. ks=1000 KN/m? kay B. ks=20000 KN/m?






POIrPAMMATA H/Y

SOFISTIK:  MMpdypoappd oTamikAG Kal SuvauIKGG avdAucng pafdWTmV Kal ETTHPAVEIRKLIV
POpEWV.

KANONIZMOI

. EKQ2. 2000: EAAnvIKGG Kavoviopog QAIcHéVoU ZKUPODENATOS

. EAK 2000: EAMVIKOG AVTIOEIoUIKGS Kavoviguog

. EykiukMog 39/99: Y.MNE.XQ.A.E. “O0nyitg yIa TOV QuTIGEICUIKO UTTOAOYIONG YEQUPLV”
. KM.E.: Kavoviopog MeAeTiov Epeuviov Tou £pyou

. MPOLY: MNpoowpivig ZuoTacels yia 10 OXedlaoud E£pywv  yepupotoling ot
guvduaopo pe Toug EupwKkBIKES,

. EN 1990 (EYPQKOQAIKAZ 0} : Bdoeig Zxediagpol

. EN 1981 (EYPOKQAIKAZ 1) : Apdosig 6Toug @opeic

. EN 1982 (EYPQKQAIKAZ 2) : Ixediaopég Kataokeuwv amd Zkupddeya
. EN 1997 (EYPQKQAIKAX 7) : MewTexviKOGIXEDIagS

. EN 1998 (EYPOKOQAIKAZ 8) : AVTICEIONIKGS ZXEDACUOS

ABnva, Zemtéupprog 2021

oproe E/"m&g

JUVTAYONKE ‘Eykpion
A, MtrouppTou E. Mmoupumog
MoAmkédg Mnxavikde NoAtmik6g Mnxavikds
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KIBQTOEIAHZ OXETOXZ 1.50x1.90, d=0.30m [Hem=0.30m]
(ks=1000 KN/m3)






OXETOX 1.50%1.90 (Hewr=0.30m)

EgwTtepixé TTAGTOC 1,50 m
Eocwrepikd l'll.llog' {ue aTpwon 1,90 m
eYopac)

Ndxog TongwpdTiy 0,30 m
Néyog wdvw wAdkag 0,30 m
MNéaxo¢ karw TAdxag 0.30 m

“Yipo entixinong 0,30 m
Asikme £5apouc 1000,00 kNim®
Es 50000,00 kN/m?

H 280 m
22 23 24 25 26 27 28

21

1 2 34 5 6 7 8 9 10 1
. EA a A OHPOl A
KOMBOI ZUVTETaYPEVEG KOPBWY "u?&‘::: MAeupikd eAomipia meAMl « p:ﬂg- Mijxn
X (m) Y (m) kNim y . Rsh . cp (kN/m) véhouc [ L (m)
1 0 0 422 50 1 2-3 0,245
2 0,15 ] 3 34 0,16833
3 0,365 0 206,67 3 4-5 0,16833
4 0,563 0 168,33 4 586 0,16833
5 0,732 4] 168,33 5 0,16833
6 0,800 0 168,33 ; 0,16833
7 1,068 0 168,33 7 0.168%3
] 1237 0 168,33 8 0245
9 1,405 0 20667 ) 0475
10 1,650 0 ! 10 0.475
11 1,800 0 42260 265 4056122 2180166 | 11 0,475
12 0 015 ' L ] 12 0.475
13 1,800 0,15 250 :368265311 13 0,475
14 0 0,625 ! 14 0,475
15 1,800 0,625 2,03 130994,90: 1472258 | 16 0,475
16 0 14 i 16 0,475
17 1,800 i 1,66 23704 467 °11260.13 | 17 0,375
18 0 1575 18 0,375
19 1,800 1,575 1,08 16454 08 781568 | 19 0,375
20 ] e 08 20 0375
29 1,800 2,05 060 1618367 - )
23 (] 272 J ] 5 L3
23 015 "7 20 = Xw
24 0,525 22 < <5
26 0,9 2,2 = ¥
8 1,275 T2 : = 2
37 165 32 5 $ 8
28 (K3 2,2 0457 B887 76" 3702177 < x




OXETOZ4.50 X 1

90

Hew = 0.30m

ITATIKOI YIOAQMIEMOI

FENIKA XAPAKTHPIZTIKA

e h emlywong= 0,30
f. mayog oTp.pBopds= 0,00
H: guvok. egwr.uyog= 1,90
h: Tdyog TorgwpdTwy= 0,30

dy=mdyog dvw Thdkag= 0,30

d,=mrdyo¢ kdrw Thdkag= 0,30

L:egwr. TAdTOG TEXVIKQD= 1,50
g¢: I.B. okupodéparog= 25,00
Qs 1.B. emiywane= 18,00

a=CEIOPIKGG ouvTEAEOTAC= 0,276
Bo=ouvT.QaouaTkig evioy.= 2,50
Q=0uVT. upPTTEpQOpag= 1,50

p=yiwvia Tpifrig yaidv= 30,00

Inperdass:

O mpaypankos popLas £xe UEYTAUTEPES
Siaordoeg amd Tov gopéa tn¢ avéhuong. Ta
Karavepnpéva @opTia aoKoUVTON OIS ECWTEPIKES
digordoeg Tou oxetol (BnAadr xwpis Ta
TOIXGWHATA) KOl OTH SUVEXEID aoKODVT
kardAnAc eMKOPBIa poprTia - £ivan n Emppon
TWV KQTAVEHMUEVLY OTO TRAX0C TOU TOIIRATOG 1
¢ TTAdKOS - £101 WOTE va AngBolv o JwaTég
popTioe,

DOPTIZH 1: 150 fdpog

2,25 2,26
2,25 2,25
h A
1510 Bdpog oTpwiong PRopds: Grup.=fg1= 0,00 KN/m2
1510 Bdpos popea: Gig.=g1= 25,00 KN/m3
GOPTIZH 2: Bdpog Eiywong
Gemiy.
1,82 1,62
([T
1510 PApog eTixwong: Gemy.=g,"e= 540 KNim2 |




POPTIZH 3: QBfioeg Maidyv,

1,22 —» ™ 1,22

5,40 5,40
22,50 22,50
7,16 > = 7,16

ho: guvr. oud. wenong

(o[ 250

Paben = A0"g2*(e+d )= 540 KNim2 |

Puner =A0°g2"(e+d1+H)=| 22,50 KNim2 |

QOPTIZH 4: Zuotod Sijpavong.

AopBdveral opoidpopen UEiwan g Beppokpaciag AT=-15C ov dvw TAGKa ki AT=-10"C aTnV KAty
TAGKA Kot T TOIXWPOTT

®OPTIZH 5: Ouolduopen Bepuokpaciakii peTaBoin AT=+35°C

Aappiverar ATN exp=Te,max-To (§6.1.3.3, EN 1991-1-5). OI avagepopsveg oTo Tapamdvi ebdgio
Beppokpaaies hayppdvovial obupwva ue 1o ZX, 6.1 yia Ty EAMGSa: Te,max=Tmax+2, Dmou Tmax=45"C
{nur omd XdpTn EGvikod Npocapriparoes)-0.65+350/100 (350m elval To UWOWETPO GTO onptio g
xaraoxeuric)= 42.7°C = 43°%C | H Tiuf Beppokpadiag Karaokeuris 10U £pyou To yvia v EAAGDa Aappaverm
To=10°C.

Apa ATN,exp=Temax-To=43+2-10=35°C

Emopéviug emBaiieTan 010 opéa opoldpopen Bepuokpagia (SlaaTorl) AT=+35"C OTUG TTERIYPAPETM
TIAPOKETH):

Zmy dve TAdka EMBAAAETN opOIGPOPPN Seppokpadia AT=+35°C kal GTa TOIXWMATA KAl TNV KATw TAGKA
empdaMieTa opoiduopon Seppokpacia AT=+30°C

DOPTIIH 6: Opoidpopypn Beppokpaciaksi perafoAr AT=-10.5°C

Aaupdverar ATN,con= To-Te,min (§6.1.3.3. EN 1991-1-5). O avapepbpeves oTo mapamrdviy e5Gpio
Beppokpadieg AauBdvovrar olpewva pe 10 Ix. 6.1 yvia v EAAGSa: Temin=Tmin+8. Omou Tmin=-50C (npn
amé Xdpm Eévikol Mpooaptiparog)-0.65*350/100 (350m gival To uyépsTpo ato onueio TG KATaoKeuRg)= -
7.30C =-7.50C . H npfj Beppoxpaaiag karagkeuri Tou Epyou To yia Ty EAAGSa Aapdvera To=10"C ,

Apa ATN,can= To-Te,min =10-(-7.5+8)= 10.5°C

Enapéviag emBAAAETN OT0 Popéa opoIOLOpYn BEpOKpaaia (quaTtohr) AT= -10.5°C dmuwig WEPIYEAPETAl
TapaKdTw:

Z‘rn‘:rade TAIKO EMBAMAETOE opoiGpopPn Beppoxpadia AT=-10.50C ka| OTa TOXWPOTA KAl THY KATW TIAGKG
EMPBAMAeTar opoidpopen Beppokpagia AT=-5,50C



®OPTIEH 7: MNpapyikny Beppokpaoiaxy] Siapopd meApdrwy AT=+12°C

M aveadopéc oo okupESea AaBEVET yIa TV TTAGKO avwdopric

ATM,heat=+15"% Ksur {og K).

{BA. M. 6.1 km 6.2 TN §6.1.4.1 EN 1991-1-5)

O owWTEAEOTAC EMPPOriG TOU TTAXOUE EMIGTRWONS, AapBaveral wyg Ksur=0.80 amé rov Mivaxa 6.2 Tng
6.1.4.1.

gﬂouéw;g ETRANAETAl OTHV TIAGKE avtwdops YpappIke peTaPaidpevn Bepuokpagiaxs Slapopd

ATM heat=+12,0°C {tv TTAEupG BEpUSTERN),

QOPTIEH 8: pappixy Seppoxpaciaxny diapopd eApdrwy AT=-8.8°C

Na ovwBopég amd oxupddepa Aappaveral yia TNy TAGKe aviwdourc

ATM,coal= 8%dsur (oe K).

{BA. Miv. 6.1 “xan 6.2 TG §6.1.4.1 EN 1891-1-5)

O oUVTEAETTTG empporig Tou TIGxoUE ErrfoTpwang, AapBdveral wg Ksur=1.10 amd tov Mvaxa 6.2 g
§6.1.4.1.

ETropéviug EMPREAAETR OTO QopéQ ypaupikd peraBaidpevn BEpPoKpacIaxr Jicpopd
ATM,cool=-8.8°C {kdTo) TTAEUpA BEppOTEQIL).

SOPTIEH 91: Kivird ®opria , Béon 1

p
(RO R ARG
PL pg Pa P2
T /

" o2

K1=0,30 x2=1,50

Empdveiq: F=[0.40+d1+2*e"tan30}{0 40+d1+2%e*an30]= 1,085 m2

doprtio Tpoxol Kipiag Tpoxds Q= 150.0 KN
Po= 150/F =

Karaveurjueve poptio Kipuag Awpibag:

p= 8.00 KN/m2
P1= 43,80 KN
p2= 43,80 KN

©OPTIEH 92: Kivnti $opria , Bégn 2

P pg P2 .
[ T
» x1
x2 )
x1=0,90 ¥2=2,10
Emegéve: F=[0.40+d1+2*e*tan30]*[0.40+d1+2*e*tan30}= 1,095

®oprio 1poxol kipiag Tpoxidg Q= 150 KN
Po= 180/F=| 136,99 KN/m2
Kasaveprpevo gopTio Kipiag Awpibag:

p= 9,00 KN/m2
Pi= 2,70 KN
P2= 43,80 KN




POPTIZH 90: Kivitd Popria (opoopoppiopiva)

P
(I I

Pl iPZ

Karavopr doptiwy;

Emipdveia: F50=(3.00+d1+2*tan30%e)*(2.20+d1+2"tan30%)= 10,38 m2
Aeutioa Tpoyd: p1=9.0 KN/m2
Oxnua Kiplag Tpoxige Q= 600 KN
loobovapo Opodpoppo @optio amd dxnpa

P=9.0+(600.0)/F60=| 66,81 KN/m2 |
P1= 20,04 KN
P2= 20,04 KN

®OPTIZH 10: Qénoeig Fanwv ard Kivita ApioTepd.

LA
24,62

15,44
450 —

AapBdverar yevixd @opTio sTIYGpaTog T 13030VaP0 opoidpop@o Trov TpokGTITEl amrd To F1.$.1
SavEpeTal TPOG Ta KATW PE ywvia B0 wg Tpog Tov opifovta (EN 1991-2 Trap. 4.9.1)
q=(2"aq1*Q1k+2*aq2*Q2k+2*aq3*Q3k/(3*3*2.2)= 60,61 KNim2
Poben= A0"50.61*3.00/{3.00+2"(e+d1)*tan30)= 24,62 KN/m2

Punier= 40"60.61"3,00/43.00+2*(H+d1+e)"tan30}= 15,44 KNim2

QOPTIIH 12: Zewopdg {or pdaon)

Ho1 P » Hol
ox
ox
HoZ ——» » Ha2
Ho=g2"e*uo*Bo/gq+20%P*ac*Bo/g=| 8,63 KN/im |
ox = 1.00%00°g;*(H+d+d;+e)=| 13,91 KN/m2 |
Zriopog 010 1B =ao*Be*gl/a*d=| 3,45 KN/m2 |
ETpuon gopds =a0"Bo/q"Gryay.= 0,00 KN/m2
Hoil= 7.80 KN
Ho2= 521 KN




SOFSTH AG - www, sofistik.com

& SOFISTIK

SOFISTIK Hellas Ltd. - 10433 Athens - Greece - Tel. 8220607, Fax 8251632
AQUA - GENERAL CROSS SECTIONS (V 15,62-23}

BOY CULVERT 1.30x1.90 {Hep=0.30m,

Default design code is Burclorm EN 1992 Concrete with country code

ks=1000kN/m3)

30 {Hellas/Greece)

Class (Tab.7.1H): W {(Reinforced members and prestressed members with unbonded tendons?

Snow load zene : 1
Ho. 1 € 25/30 {(EW 1992)
Youngs-modulus E 31476 [MPa] Safetyfactor 1.50 [-)
Poisson-Ratioc nu 0.20 [-~] Strenqth fec 21.25 [MPa)
Shear-modulus G 13115 [MPa) Neomin. strength feon 25.00 [MPa)
Compression modulus 17487 [MPa) Tens. strength fotm 2.56 [MPal]
Weight 25.0 [kN/m3) 5 % t.strength fctk 1.80 [MPa)
Weight buoyancy 25.0 [kN/m3] 9% % t.strength feotk 3.33 [MFPa]
Temp.elongat.coeff. 1.00E-05 [1/°K] Bond strength fhd 2.69 [MPal
Service strength 33.00 [MPa)
Fatique strength 12.75 [MPa]
Stress—Straln for serviceability eps[ofoo) sig-m[MPa) E-t[MPa]
Is only valid within the defined 0.000 0.00 33050
stress range =1.035 -25.04 15658
-2.068 -33.00 0
-3.500 -18.95 -18203
Safetyfactor 1.35
Stress-S5train for ultimate load eps [ofoo]  sig-u[MPal E-t [MPa]
Iz only valid within the defined 0.000 0.q0 21250
stress range -2.000 -21.25 1]
=-3.500 -21.25 1]
Safetyfactor 1.50
Stress—-Strain of calc. mean values eps[ofoo] sig-r(MPal E-t[MPa]
Is only walid within the defined 0.000 0.00 27541
stress range -1.035 -12.41 4259
-2.0869 -14.17 0
-3.500 -12.64 -1802
Safetyfactor { 1.50)
Ho. 3 8 500 (EM 1932)
Youngs-modulus E 200000 [MPal Safetyfactor 1.15 [-]
Poisson-Ratio mu 0.30 [-] Yield stress fy 500.00 [MPa]
Shear-modulus G 76923 [MPa] Compr.yield wal. fyc 500.00 {MPa)
Comprassion modulus 166667 [MPa] Tens. strength ft 550.00 [Mpa]
Welght 7¢.5 [kH/m3) Compr. stremgth fo 550.00 [MPa]
Weight buoyancy 78.5 [kN/m3] Ultim. plast. strain 50.00 [ofo00]
Temp.elongat.coeff, 1.20E-05 [1/°EK] relative bond coeff. 1.00 [-]
max. thickness 32.00 [mm] EC2 bondcoeff. K1 0.80 [-]
Hardening modulus 0.00 [MPa]
Proporticnal limit 500.00 [MPa]
Dynamic stress range 152.17 [MPa]
Stress—~3train for serviceability epslo/oo]  sig-m[MPa] E-t [MEa])
Is also extended beyond the 1000.000 350,00 a
defined stress range 50.000 550.00 1]
2.500 500.00 1053
0.000 0.00 200000
-2.500 -500.00 200000
-50.000 -550.00 1053
=1000.000 =-550.00 Q
Safetyfactor 1.15
Stress-Strain for ultimate load eps[ofoc]  sig-u[MFal E-t [MFa]
Is also extended beyond the 1000.000 478.26 1]
defined stress range 50.000 478.2¢ 0
2.174 434.78 309
0.000 0.00 200000
-2.174 -434.78 200000
~50,000 -478.26 209
-1000.000 -478.26 0
Safetyfactor { 1.15})
Croga-gactions static propartias
Ho. Mat A(m2] Ay/Az/Ayz Iy/Iz/Iyz ye/2s vy/z-sc modules gam
HoR Te[md] [m2] [md) [m) [m) [MPa] [kN/m]
1 1 3.0000E-01 2.250E-03 0.000 0.000 31476 7.50
3 7.311E-03 2.500E-02 0.150 0.150 13115
2 1 3.0000E-01 2.250E-03 0.000 0.000 31476 7.50
3 T7.311E-03 2.500E-02 0.150 0.150 13115
3 1 3.0000E-01 2.250E-03 0.000 0.000 31476 7.50
3 7T.311E-93 2.500E-02 0.150 0.159 13115

Summary of all beam elements
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SOFISTIK Hellas Ltd. - 10433 Athens - Greace - Tel. 8220607, Fax 8251632
AQUA -~ GENERAL CROSS SECTIONS (V 15.52-23)

BOX CULVERT 1.50x1.9%0 (Hep=0.30m,

Cross seactions

ks=1000kN/m3)

No. TotLength Max ,Length TotWelght Surface Titla
[m] [m] [t] [m2]
1 1.500 0.375 1.125 3.900
2 1.500 0.245 1.125 3.900
3 3.800 0.475 2,850 9.880
sum 6.800 5.100 17.680
Crogs esction MWo. 1
e 100 ~
3 ®
Y 5000 .00 2000 0.00 20,00 40,00 50.00 B
| | 1 | |
Static properties of cross section
Mat A(m2] Ay/Az/Ayz Iy/1z/lyz ya/zs y/z-sc modules gam
HoR It[md] [m2] [m4d] [em] [cm] [HPa) [kN/m)
1 3.0000E-01 2.250E-03 0.00 .00 31476 7.50
3 7.311E-03 2.500E-02 15.00 15.00 13115
Additional static properties of cross section
Alfa-T ymin zmin  hymin AK MR Tau-T Tau-Vy
Zmax hzmin AR Tau-B Tau-Vz
[1/°K] [em] [cm) [cm] [m2] {1/m3) [1/m2]
1.0E-05 =50.00 -15.00 1.633E~01 3 2.656E+01
50.00 15.00 3.000E-01 S5.000E+00
Sgotion values for warping
Wmin[m2] Hmax [m2] H[m&] CME[md] ASwyy[m6] ASwzz([mé) zxyl[cm] =rz[om]
=-0.0535 0.0535 0.000 0.000 0.000 0.000 0.00 0.00
Dasign values of crogsg saction
Mat A[m2] Ay/Az/Ayz Iy/Iz/Iyz ys=/zas modules gam
HoR It[md] [m2] [m4] [em) [HMPa] [kN/m)
1 3.0000E-01 2.250E-03 J.00 23315 7.50
7.311E=03 2.500E-02 15.00 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] {cm] [o/o] [tn2/m] [tm2/m] (tm2/m] [to2/m]
2,600 23.08 0.0 0.068 0.006 0.063
Reinforcement global values
Layer B3 ok area lower-A upper—A ¥L zL L-tors H-pr M-pr
[em2] [em2] [em2] [em] [cm] [em) [kN] [kiim]
M1 1 3 1.00 1.00 0.00 24.50
M2 1 3 1.00 1.00 0.00 5.50
Distributed reinforcement
Id. MNo ya[cm] =zaf[em] ya[cm] ze[cmn] As/As-max[cm?/m] Lay D Ar[m2/m]
1 3 4%, 90 24.50 -49.90 24.50 1.00 1 14
2 3 49_90 5.50 -49%.90 5.50 1.00 2 12
Cross section Ho. 2
- 100 + ~
= -
[ |
E
s (8
g |
R
¥ 50.00 oK 40.00 20.00 u.e9 20,00 a0 50,00 em
| | 1 | | — | |
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- AQUA - GENERAL CROSS SECTIONS (V 15.62-23)

BOX CULVERT 1.50x1,9%0 (Hep=0.30m, ka=1000kN/m3)}

Static properties of creoss saction

Mat Aln2) Ay /Az/Ayz Iy/Iz/Iyz ys/za y/z-se modules gam
RoR It{md) (m2] (md] (cm) [cm] [MPa] [kN/m]
1 3.0000E-01 2.250E~03 0.00 0.00 31476 ?.50
3 7.311E-03 2.500E-02 15.00 15.00 13115
Additional static propertias of cross ssction
Alfa~-T ymin Zmin hymin AK MB Tau-T Tau=Vy
Ymas ZRmAX hzmin AR Tau-B Tau=Vz
[1/°K] [cm] [en] [cm) (m2]) [1/m3] [1/m2}
1.0E-05 -50.00 -15.00 1.633E-01 3 2.656E+01
50.00 15.00 3.000E-01 5.000E+00
Section values for warping
HWmin[m2]  Wmnax[m2] MImé] 45 [md] ASwyy[mé] ASwzz[mé] =ry[cm] zrz[em)
-0.0535 0.053%5 0.000 0.000 0.000 0.000 0.00 0.00
Design values of croas asection
Mat A{m2] Ay/hAz/Ayz Iy/lz/lyz vya/zs wmodules gam
HoR It[md] [m2] [md] [cm] [MPa] [kN/m)
1 3.0000E=-01 2,250E-03 Q.00 23315 7.50
7.311E-03 2.500E-02 15.00 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] [om] [em] [em] [a/0] [ta2/m] ([tw2/m] [t=2/m] [t=2/m]
2.600 23.08 0.0 0.068 0.006 0.063
Reinforcement global values
Layaer mS mR area lower-A upper-hA yL =L L-tors H-pr M-pr
[em2] [cm2] [om2] [cm] [em] [em] {kN] [kNm]
M1 1 3 1.00 1.00 0.00 24,50
M2 1 3 1.00 1.00 0.00 5.50

Digstributed reinforcement
Id. MNo vyalem] za[em] yelcm] =ze[cm] As/hAs-max[cm2/m] Lay D Ar(m2/m]

1 3 49,50 24,50 -49.90 24,50 1.00 112
2 3 49,90 5.50 -45.90 5.50 1.00 2 12
Cross section We, 3
} 100 -
|
| ]
8 &

¥ +0.00 4000 FoXii] D00 -20.00 =40,
| | | 1 | |

z

om

Static propertiaes of crosz =zection

Mat A(m2) Ay/Az/Ayz Iy/Iz/Iyz vs/zs y/z-sc modules gam
HoR It[md] [m2] [md] (cm) [cm) [MPa]l [kN/m]
1 3.0000E-01 2.250E-03 0.00 0.00 31476 7.50
3 7.311E-03 2.500E-02 15.00 15.00 13115
Additional static properties of cross section
Alfa-T ymin zmin hymin AKX MB Tau-T Tau-Vy
ymax zmax  hzmin AR Tau-B Tau-Vz
[1/°K] {cm] [em] [em] [m2) [1/m3] [1/m2]
1.0E-0S =-50.00 -15.00 1.633E-01 3 2.656E+01
50.00 15.00 3.000E-01 5.000E+00
Section values for warping
Wain[m2] Woax [m2] M[mb&] CME(md] ASwyy[mé] ASwzzims] =ry[om] rzlcm]
=0.0535 0.0535 0.040 0.000 0.000 0.000 0.00 0.040
Design values of cross section
bat Alm2) Ay/Az/Ayx Iy/Iz=/Iyz ys/zs modulas gam
NoR It[md] [m2] [md] [em] [MPa]l [kN/m]
1 3.00008-01 2.250E-03 0.00 23315 7.50
7.311E-03 2.500E-02 15%.90 9715
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- ' AQUA - GENERAL CROSS SECTICNS {V 15.82-23)
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BOX CULVERT 1.50x1.30 (Hep=0.30m, ks=1000kN/m3)

Additional Design Data

M  periphery-0/-I deff t-min t-max SMP that-p thet-y thet-z thet-yz
[m2/m] [m2/m) [cm]l [em) [em] [o/o] [tm2/m] ([tm2/m] [tm2/m] [tm2/m]
2.600 23.08 0.0 0.068 0.006 0.063
Reinforcement global valuea
Layer m$ mR area lower-A upper-i ¥L zL L=tors N=pr M=-pr
[cm2] [cm2]) [cm2] [em) [cm] [om] (k] [kNm)
M1 1 3 0.99 0.99 0.20 24.50
M2 1 3 1,00 1.00 0.00 5.50

Distributed reinforcsment

Id. Mic ya[om] za[cm] yelom] ze[em) As/Rs-max[cm2/m) Lay D Ar[m2/m]
1 3 49,90 24,50 -4%.50 24,50 1.00 1 12

2 3 49,90 5.50 -49.90 5.50 1.00 2 12

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

BOX CULVERT 1.50x1.90 (Hep=0.30m, ks=1000kN/m3)

Cross sections - Static Propertias
A[wm?] Ay/Az/Ayz Iy/Iz/Iy=z ye/za y/z-sec modulas

Ho. Mat
HoR

1 1

3

2 1

3

3 1

3

It(md] [m2) [md) [m] [m] [MPa]
3.0000E~01 2.250E-03 0.000 0.000 31476
7.311E-03 2.500E-02 0.150 0.150 13115
3.0000E-01 2.250E-03 0.000 0.000 31476
7.311E-03 2,500E-02 0.150 0.150 13115
3.0000E-01 2.250E-03 0.000 0.000 31476
7.311E-03 2.500E-02 0.150 0.150 13115

Summary of all beam elements

Groups
arp

0

Sum

Beam Elements

Grp Humbear
a 1
0 2
a 3
0 q
] 5
0 6
i} 7
0 8
0 9
0 10
0 11
Q 12
o] 13
0 14
0 15
0 1€
a 17
0 18
0 19
a 20

Spring Elemants

Grp Humber

1001
1003
1004
1005
1008
1007
1008
1009
1011
2001
2003
2004
2005
2007

gam

[kN/m]

7.50

7.50

TotLength Max .Length TotWeight Surface
(m] [m] [t] [m2)
£.800 0.475 5.100 17.6840
6.800 5.100 17.680
Noda x[m] NoS MoP reference Hinges direction local y-axis
2 0.000 2 0.000 0.000 -1.000
3 0,245 2
3 0.000 2 0.000 0,000 -1.000
4 0.168 2
4 0.000 2 Q.000 0.000 -1.000
5 7.168 2
5 2.000 2 0,000 0.000 -1,000
[ 0.168 2
] a.000 2 0.000 0.000 -1.000
7 0.168 2
7 0.000 2 0.000 0.000 -1.000
8 0.168 2
8 0.000 2 0.000 0.000 -1.000
] 0.168 2
] 0.000 2 9.000 0.000 -1.000
10 0.245 2
20 a.000 a 0.000 0.000 -1.000
18 0,475 3
lg 0.000 3 0.900 0,000 -1,000
16 0.475 3
le 0.000 3 0.000 0.000 -1.000
14 0.475 3
14 0,000 3 0,000 0.000 =1.000
12 0.475 3
13 0.000 3 0.000 0.000 -1.000
15 0.475 3
15 G6.000 3 0.000 0.000 -1.000
17 0.475 3
17 0.000 3 0.000 0.000 -1.000
19 0.475 3
19 0.000 3 0.900 0,000 -1.000
21 0.475 3
23 0.000 1 a.000 0.000 -1.000
0.245 1li
24 0,375 1
24 0.000 1 0.000 0.000 -1.000
25 0.375 1
25 a.000 1 0.000 0.000 -1.009
28 0.375 1
26 0.000 1 0.000 0.000 -1.000
0,130 1i
27 0.375 1
Hode Node dx[=-] d¥Y[~] dz[~-] CP[kN/m] CT[kH/m] M [kHm]
@=P[=] @-T[-] e-M[-] DP[kNsec/m] DT[kNsec/m] DM[kNmsec]
1 0.000 1.9000 0.4900 4.2258+02
3 0,000 1.000 0,000 2.0678+02
4 0.000 1.000 0.000 1.683E+02
S 0.000 1.000 0.000 1.683E+02
] 0,000 1,000 0.0400 1.683E+02
7 0.000 1.000 0.000 1.683E+02
8 0.000 1.000 0.000 1_E83E+02
9 0.000 1.000 0.000 2.067E+02
11 0.000 1.000 0.000 4.225E+02
11 1.000 0.000 9.000 2.180E+04
15 1.000 ©0.000 0.000 1.472E+04
17 1.000 0.000 0,000 1.127E+04
19 1.000 0.000 0.000 7.816E+03
28 1.000 0.000 0.000 3.702E+03
3 1.000 0.000 0.000 1.000E+06
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'j':' SOEiSTiK SOFISTIK Hellas Ltd. - 10433 Athens - Greece - Tel.8220807, Fax 5251632

ASE - ADVANCED SOLUTION ENGINE  (V 16.51-23)

BOX CULVERT 1.50x1.80 (Hep=0.30m, ks=1000kN/m3)

Default design code is EuroNorm EN 1992 Concrete with country code 20 (Hellas/Greace)
Class (Tab.7.1N): N {Reinforced members and prestressed members with unbonded tendons)

Snow load zone 1

befinition of load typa in this ocutput:

PZZ - load in global direction 2 in reference to the element length
PZP - load in global direction 2 in reference to the projection

Pz - leoad in local direction =z

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

Load Casa 1 SELF WEIGHT

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

Loads acting on Hodes

ME [(kNa] MB [kNm2 ]

M2 [klim] MB [kNm2 ]

HNode PX [kN] FY [kN] PZ[kN] MX [k¥m] MY [kNm]
1 2.2
11 2.3
22 2.3
28 2.3
sum 9.0
Load Case 2 S0IL FILL WEIGHT
Factor forces and moments 1.000
Factor dead weight DL-XX 0.000
Factor dead weight DL-YY a.000
Loada acting on Hodes
Hode PR[kN] PY [kH] PZ[kN] MX [(kNm] MY [kRm]
22 1.6
28 1.6
sum 3.2

Loads acting on Beam-elaements

ya[m]

MY [kM¥m]

ya(m)

ya[m]

za[m] yelm] zel[m]

MZ [kNm] ME [ktTm2 ]

za[m] ye[m] =za[m]

za[m] ye(m] ze[m]

Humber Type a[m] i(m] ZLoadval Loadval Dimena.
17 PG 0.000 0.375 5.40 [kN/m)
18 PG 0.000 0.375 5.40 [kKH/m]
19 PG 0.000 0.375 5.40 [ kN /]
20 PG 0.000 0.375 5.40 [kt m]
Load Cas=a 3 EARTH PRESSURE
Factor forces and moments 1.000
Factor dead weight DL-XX 0.000
Factor dead weight DL-YY 0.0090
Loads acting on Nodes
Noda PX [kN] PY [kN] P2 [kN] MX [kNm]
1 7.2
11 =7.2
2z 1.2
28 -1.2
sum
Loads acting on Beam~elements
Number Type alm] l[m] ZLoadval Loadval Dimans.
5 PHX 0.000 0.475 5.40 8.67 [kN/m]
10 PXX 0.000 0.475 89.67 13.95 [kH/m]
11 p¥Xx 0.000 0.475 13._35 1B.23 [kN/m)
12 Ppxx 0.000 0.475 18.23 22.50 [kN/m]
13 PXX 0.000 0.47% -22.50 -18.23 [kN/m]
14 PXX 0.000 0.475 -18.23 =13.%5 [k¥/m]
15 PHX 0.000 0.475 -13.95 -9.67 [kN/m}
16 PXX 0.000 0.475 -9.67 =-5.40 [kM/m]
Load Case 4 SHRINKAGE OF CONCRETE
Factor forces and moments 1.000
Factor dead wWeight OL-X% 0.000
Factor dead weight DL-YY 0.000
Loads acting on Beam-alements
Number Typa a[m) lim] Loadval Loadval Dimens
1 TEMP 0.000 0.245 -10.000 [°cl
2 TEMP 0.000 0.l68 =-10.000 [*c]
3 TEMP 0.000 9.168 -10.000 [°¢]
4 TEMP 0.000 0.168 -10.000 [°c]
5 TEMP 0.000 0.168 -10.000 [*c]
& TEMP 0.000 0.l168 =-10.000 [*c]
7 TEMP 0.000 0.168 =10.000 [*ci




SOFISTIK AG - wew.sofistlk.com

<ra SOFISTiK SOFISTIK HeMas Ltd, - 10433 Athens - Greece - Tel. 8220607, Fax 8251632
- i i ASE - ADVANCED SOLUTION ENGINE (Vv 16.51-23)

BOX CULVERT 1.50x%1.30 (Hep=0.30m, ks=1000kN/m3}

Loads acting on Beam-alements

Humber Type a[m] 1l(m] Loadval Loadval Dimens. va[m] =zaim]
8 TEMP 0.000 0,245 -10.000 r°cl
% TEMP 0,000 0.475 -10.000 [*cl
10 TEMP 0.000 0.475 =10.000 t*c)
11 TEMP 0.000 0.475 -10.000 ec)
12 TEMF 0.000 0.475 -10.000 [7¢]
13 TEMP  0.000 0.47% -10.000 [°c]
14 TEMP 0.000 0.475 =-10.000 [°c]
15 TEMF 0.000 0.475% -10.000 ["¢]
16 TEMF 0.000 0.475 =-10.000 [*C]
17 TEMP 0.000 0.375 =15.000 ["¢]
18 TEMP  0.000 0.375 =-15.000 ["cl
19 TEMP 0.000 ©0.275 =-15.000 [°cl
20 TEME 0.000 0.375 =15.000 [°cl
Load Case 5 TEMPERATURE FLUCTUATIONS DT +35
Factor forces and moments 1.000
Factor dead weight DL-%% G6.000
Factor dead weight DL-Y¥Y 0.000
Loads acting on Beam—alamaents
Humber Type alm] 1[m] Leadval Loadval Dimens. va[lm] =zalm]
1 TEMP 0.000 0,245 30.000 [4¢c)
2 TEMF 0.000 0©.168 30.000 [*cl
3 TEMF 0.000 0.168 30.000 [*cl
4 TEMP 0.000 0.le8 30.000 1°cl
3 TEMP 0.000 0.1s8 30.000 [*¢C]
& TEMF 0.000 0.168 30.000 ["C]
7 TEMP 0.000 0.1€8 30.000 ["C]
3 TEMP 0.000 0,245 30.000 [°c]
% TEMP 0.000 0,475 30.000 [*cy
13 TEMP 0.000 0.475 30.000 [“c]
11 TEMP 0.000 0.475 30.000 [°cl
12 TEMP 0.000 0.475 30.000 [°cl
13 TEMP 0,000 0.475 30.000 [°C)
14 TEMF 0.000 0.475 30.000 [°cl
15 TEMF 0,000 0,475 30,000 £cl
1¢ TEMP 0.000 0.475 30.000 [°c)
17 TEMP 0.000 0.375 35.000 {°cl
18 TEMP 0.000 0.375 35.000 [°cl
1% TEMF 0.000 0.275 35.000 [°cl
20 TEMP  0.000 0.375  35.000 [°cl
Load Case & TEMPERATURE FLUCTUATIONMS DT 10,
Factor forces and moments 1.000
Factor dead weight DL-AX 0.000
Factor dead weight DL-YY 0.000
Loada acting on Beam—elemants
Humbez Type a[m] 1l[m] Loadval Loadval Dimens. ya[m] =za[m]
1 TEMF 0.000 0.245 -5.500 1°c)
2 TEMP 0.000 0.168 -5.500 [*&]
3 TEMFP 0.000 0.168 -5.500 ("¢l
4 TEMP 0.000 0.168 -5.500 [*C]
3 TEMP 0.000 0.l68 -5.500 ["c]
& TEMF 0.000 0.168 -5.500 ["cy
7 TEMP 0.000 0.1€8 -5.500 [°2]
§ TEMP 0.000 0.245 -5.500 [*cy
8 TEMP 0.000 0.475 -5.500 ["cl
10 TEMP 0.000 0.475 =-5.500 ["cl
11 TEMF 4.000 0.475 -5.500 [°c)
12 TEMP 0.000 0.475 =-5.500 [’cl
13 TEMWF 0.000 0.475 =-5.500 [eci
14 TEMP  0.000 0.475% -5.500 [y
15 TEMP 0.000 D.475 -5.500 [°cl
1€ TEMF 0.000 0.475 -5.500 [°c]
17 TEMP 0.000 0.375 =10.500 [°c
18 TEMP 0.000 0.375 -10.500 [°c)
19 TEMP 0.000 0.375 -10.500 [°c)
20 TEMP  0.000 0.375 -10.500 [°cl
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 G.009
Loads acting on Beam—elcmenta
Humbar Type a[m] 1[m] Loadval Loadval Dimens. va[m] za(m]
17 dTz 0.000 0.375 =-12.000 [°ci
16 dTz 0.000 0.375 -12.000 [°c)
19 dT=z 0.000 0.275 -12.000 [*¢]

ya[m] ze[m]

valm] =ze[m]

yvalm] =zal[m]

yelm] ze[m]
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- ADVANCED SOLUTION ENGINE  {V 16.51-23)

BOX CUOLVERT 1.50x1.9%0

Loads acting on Beam-alementa

{Hep=0.30m,

ks=1000kN/m3)

Number Typa a[m] 1[m] Loadval Loadval Dimens. ya[m] za[m] we[m] zZe[m]
20 dr=z 0.000 0.375 -12.000 [°cl
Load Casa B LIMEAR TEMPERATURE DIFFERENCE d
Factor forces and moments 1.000
Factor dead weight DL-XX 0.000
Factor dead waight DL-YY 0.000
Loads acting on Beam=-qlements
Humber Typa a[m] 1(m] &Loadval Loadval Dimens. yva[m] =za[m] yalm] =ze[m]
17 dT=z 0.000 0.375 8.800 [°c)
18 dT= 0,000 0.375% B.800 [ec]
19 dT= 0.000 0.375 8.800 [°c]
20 dTz 0.000 0.2375 B. 8200 [°ct
Load Case 90 LIVE LOADS
Factor forces and moments 1.000
Factor dead weight DL-XX 0.000
Factor dead wesight oL-YY 0.000
Loads acting on Nedes
Node PX [kN] PY [kN] PZ[kN] X [k¥m] MY [kNm] MZ [kNm] ME [kHm2]
22 20.0
bed 20.0
sum 40.1
Loads acting on Baam-e¢lements
HNumbar Type alm) l[m] Loadval Loadval Dimens. va[m] =za[m] ye[m]l zalm]
17 PYY 0.000 0,375 66.81 [kN/m]
18 PYY 0.000 0.375 66.81 [kN/m]
1% PBYY 0.000 0.375 66.81 fkN/m]
20 BYY 0.000 0.375 66 .81 [kN/m]
Load Case 91 POINT LOADS 1
Factor forces and moments 1.000
Factor dead weight DL-XX 0.000
Factor dead weight DL-YY 0.000
Loads acting on Nodes
Koda PX[kN) PY [kN] PZ[kH] X [kMm] MY [klNm] HZ [kNm] MB [kNm2]
22 43.8
2B 43.8
sum 87.6
Loads acting on Beam-clements
Humber Type alm) l[m] Loadval Loadval Dimens, ya[m] =za[m] va[m] =ze[m]
17 PYY 0.000 0.375 500 [kH/m)
17 PYY 0.000 0.375 136,99 [kN/m]
18 PYY 0.000 0.375 5.00 [kH/m]
18 PYY 0.000 0.375 136._5%5 [kN/m)
19 PYY 0.000 0.375 9.00 [kW/m]
1% PYY 0.070 0.305 136,89 [kt /m]
20 PYY 0.000 0.375 9.00 [kH/m]
20 PYY 0.000 0.375 136.59 [kN/m)
Load Caase 92 POINT LOADS 2
Factor forces and moments 1.000
Factor dead weight DL-XX 0.000
Factor dead weight DL-YY 0.000
Loads acting on Nodes
HNode PX[kN] PY [kN) P2 [kN] MX [kNm] MY [kNm] MZ [kN¥m] ME [kclm2 ]
22 2.7
28 43.8
sum 46.5
Loads acting on Beam-elements
Number Type a[m] l[m] Loadval Loadval Dimens. va[m] =za[m] ye[m]l ze[m]
17 PYY 0.000 0.375 %00 [kN/m]
17 PYY 0.220 0.155 136,99 [ kN /m]
18 PYY 0.000 0.375 136,99 [ kN /m]
18 PYY 0.000 0,375 5.00 [kH/m]
1% PYY 0.000 0.375 500 [kN/m]
1% PYY 0.000 0.375 136,89 [ kK /m]
20 PYY 0.000 0.189 136,99 [kN/m]
20 DPYY 0.000 0.375 .00 [kN/m]
20 PYY 0.290 0.080 136,59 [kN/m]
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BOX CULVERT 1.50x1.90 (Hep=0.30m, ks=1000kN/m3)

Sum of Loads

LC Title PR [kN] PYY [kN] PZ2TkN]
1 SELF WEIGHT 0.0 60.90 0.0
2 SOIL FILL WEIGHT 0.0 11.3 0.0
3 EARTH PRESSURE 9.0 0.0 0.0
4 SHRINKAGE OF COWCRETE 0.0 0.0 0.0
5 TEMPERATURE FLUCTUATIONS 0.0 0.0 0.0
o TEMPERATURE FLOCTUATIONS a.0 0.0 .0
7 LINEAR TEMPERATURE DIFFE 0.0 0.0 a.0
2 LINEAR TEMPERATURE DIFFE 0.0 0.0 0.0

90 LIVE LOADS 0.0 140.3 0.0

91 POINT LOADS 1 0.0 297.0 7.0

92 POINT LOADS 2 0.0 216.9 0.0

Sum of Feactions and Loada

LC Title EXX [kN] PYY [kN) PZZ[kN]

1 SELF WEIGHT 0.0 -60.0 0.0

0.0 60.0 0.0

2 80IL FILL WEIGHT 0.0 -11.3 0.0

0.0 11.3 0.0

3 EARTH PRESSURE 0.0 0.0 0.0

0.0 0.9 0.0

4 SHRINKAGE OF COHNCRETE 0.0 0.9 0.0

0.0 0.0 0.0

S TEMPERATURE FLUCTUATIONS 0.0 0.0 0.0

0.0 0.0 0.0

& TEMPERATURE FLUCTUATIONS 0.0 0.0 0.9

0.0 0.0 0.0

7 LINEAR TEMPERATURE DIFFE 0.0 0.0 6.0

0.0 0.0 0.0

3 LINEAR TEMPERATURE DIFFE 0.0 0.0 0.0

0.0 0.0 0.0

90 LIVE LOADS 0.0 -140.3 0.0
0.0 140.23 0.0

91 POINT LOADS 1 0.0 -297.0 0.0
0.0 297.0 9.0

92 POINT LOADS 2 0.0 -216.9 0.0
0.0 215.9 0.0
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Loy rail ASE - ADVANCED SOLUTION ENGINE (V 16,51-23)

BOX CULVERT 1.50x1.90 (Hep=0.30m, ks=1000kN/m3)

Default design code 1s EuroMorm EN 1992 Concrete with country code 30 (Hellas/Greece)
Class (Tab.7.18): N (Reinforced members and prestressed members with unbonded tendons)
Snow load zon= : 1

Definition of load type in this ocutput:
PZZ - load in global direction 2 in reference to the element length
FZF - load in gleobal direction Z in reference to the projecticn
Pz =~ load in local direction z
PG - load in dead lead direction in refersnce to the element length

Load Case 10 LIVE LOAD EARTH FRESSURE

Factor forces and moments 1.000
Factor dead weight DL~XX 0.000
Factor dead weight DL-¥Y 0.000
Loads acting on Hodes
Hode PXA[kN] PY[kN] PZ[kN] MX [kMm] MY [kHm] MZ [kNm] ME [kNm2]

1 4.5

22 7.8

sum 12.3

Loads acting on Beam-qlaments
Humber Type a[m] l[m] Leoadval Loadval Dimens. vya[m] =za[m] ye[m] ze(m]
9 PXX 0.000 0.475 24.62 22,33 [kN/m]
10 PXX 0.000 0.475 22,33 20.03 [kN/m]
11 P¥¥ 0.000 0,475 20.03 17.74 [kN/m]
12 PxXX 2.000 0.475 17.74 15.44 [kH/m]

Load Case 12 SEISMOS SE FASH

FPactor forces and moments 1.000
Factor dead weight DL=-XX 0.460
Factor dead waight DL-YY 0.000
Loads acting on Hodes
Node PX[kN) PY [kN] PZ[kN] MX [ledim) MY [kNm] M2 [kNm] MB [kNm2)

1 1.0

1 4.2

11 1.0

11 4,2

22 0.7

22 1.0

22 1.8

22 4.2

28 0.7

28 1.0

28 1.8

2B 4.2

sum 26.0

Loads acting on Beam—glements

Numbar Type alm) l[m] ZLoadval Loadval Dimens, yalm] za[m]l ye[m] =ze=[m]
9 PHX 0.000 0,475 13.81 [N /m]
10 PXX 0.000 0.475 13.81 [N /m]
11  PXX 0.000 0.475 13.91 [kN/m]
12 PxX 0.000 0.475 13.91 [k /m]
13 PXX 0.000 0.475 13,91 [kN/m])
14 PpxX 0.000 0.475 13.91 [kN/m]
15 PXX .000 0.4%5 13.91 [kN/m]
16 Px¥ 0.000 0,475 13.91 [kN/m]
17 PXX 0.000 0.375 6.15 [kN/m)
17 PpxX 0.000 0.375 2,48 [kN/m]
18 PXX 0.000 0.375 .15 [kN/m]
18 PXX 0.000 0.375 2.48 [kN/m]
19 PxX 0.000 0.375 £.15 [kN/m]
19 PXX a.000 0.375 2.48 [kN/m]
20 PBPXX 0.000 0.375 6.15 {kN/m]
20 PXX 0.000 0.375 2.48 [kN/m]
Sum of Loads

LC Title PXX [kH] PYY [kN] PEZ[kN]

10 LIVE LOAD EARTH PRESSURE 50.3 0.0 0.0

1z SEISMOS SE FASH 115.3 0.9 0.0

Eliminated Forces from Congtraints
Loadcaze 12 SEISMOS SE FASH
HWode P-X[kWN] P-Y[kHW] P-Z[kN] M=-X[{kNHm] M-T[kNm] M-Z[k¥mldb [kNm2]

2 22.1 -3.8 0.0 0.00 0.00 4.05
10 -27.3 3.8 0.0 0.00 0.00 -5.37
12 -1l€.9 1.7 0.0 0.00 0.00 -0.85
13 26.0 -4.7 0.0 U.ug 0,00 6.04
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- 21 ASE - ADVANCED SOLUTIOM ENGINE  (V 16.51-23)

BOX CULVERT 1.50x1.80 (Hep=0.30m, ks=1000kN/m3)

Eliminated Forces from Constraints
Loadoase 12 SEISMOS SE FASH
Node P-X[kN] P-Y[kN] P-2[kN] M-X[k¥Mm] M- [kNa)] M-Z2[kFm]Mb [kNm2?]

20 -16.1 -4.7 0.0 0.00 0.00 0.22
21 29.4 4.7 0.0 0.00 0.00 -6.66
23 23.9 4.7 Q0.0 0.00 9.00 -3.34
27 -42.0 -4.7 0.0 0.00 0.00 10.37

21




{EW/Nd000E=8Y ‘WOE o=deH) D6'1X0S) LYIATND X0\

A
A 1€q0f5 ui (3010)) peo] ulj WESH '{ - NA OO L=aiury) Jojosn (a2iof) xlm, 00°Z=1u1) 100984 {8219y) pEo| RPON ("] wyNy 00°g=Hun) A 18qolb X3
FARNN | PeO) [EPON {NUD = QE WD L)' LHOIFM 714 TOS T 8S8IPRGT 'SPRo| |1y BLILIN Ul peo| pRep Weag (Iun = GEWO |) ' 1HOIIAM 4735 | 95EpECT 'SPBY| Iy
i _ _ T _ _ T _ _ T
w 051 an'k 050 111 }4] w LilirA 051 ool 050 oo'o
8 S AYYAYATAAYAY A VAT A AVATAY: VAYATAYAVAYAY) VAVAVAVAVAYAYAY | A
IABATD 4 | | AAREA
i | !
5 05 052 052 05°L 05,
) ~ L
g 3 =
b
« @
AVAYAYAYAY AAAAN
e | |
. 3 3
-5 . i
| e | _ 9
A VAL _5
| _
~ ~
[%,] (53]
[=1 =
- g |
Y VAVAYAVAY uﬁ JAVATAVAYAY.
=4 (=
w i
(=] =]
P
L% 8 _
) F Ay A ALY s VA AV AV A YA VAoV NAVAVA VAV AYAY VAYAY AVAYAVAVAN A
JAY AV AV AV YAV AVAY NV AVAVAVAVAVAVAVAY AVAVAVAVAVAVAYAYAY /;>¢>>>>H _
I T .5 UL _,u
0%'s 0¥'S B T ' g & 0z o 0 05z N 057 X
e o
— -t 0 =
2 3

209919 - SUSYIY CEPO) - P SEII9H MILSIHOS . (£2-06'7h /) SYHONIM




{EW/NNOOO L= 'WOg 0=daH) 06°LX05 L LYIATIND XO8

A A
(o=xen) (0°5L=MIW) (> 2. 0°0L=lun) (ebueyo sanpersdws) wiopun) peoy 3 X [2q0jf u) (92104) pEOY SU)| WesE '( gl MM DD-§=Hu} 101084 (aauoy) X 5
SLILW 3u) weeg (pun =g W2 L)' ILFHINOD 40 IDVINIHHS b S589pEAT 'SP IV IZLW PEC| |BPON (JUn = OF W2 1) FYNSSTH HLYY3 € 98E80PpEOT 'SPR| |V
. _ _ _ _ _ _ _ _ ]
w 0s'L (Lol 050 L] 00z 05'E [l 050 Qo0
F | h 1 ] 1 L il 1 1 “ “ " “ -+
o o 0 2 2
; 4 1 | T | |  — L T R O | Ly
e — |
- - 1 . - -
TTTT o0 00F 001 001+ 0
. L a
o o -g SlI2 = = A * £ = <4—Gl'2
(=] (=1
| & _
2 | | S
+4+4 il
B ek o e k=]
=
| b o —
' ; 8 =
. N = 8
= b= zel = =
. = \Am =
8 = o
T 1 = o\
e AR . = =}
£ A | - W ...UU. 3
= = Jol
= i
iR A = ==
= o — =0
E 9 = <
S =
A —> =
— & L U L = =3
. &g = =196
i 198 =] =
| _
1 i
: 51| =
=] {=]
LM
. g 2 OF SIS ov's
Y § 1o 5 S |
| = O O
| Tl Tl
.— — t t—H—t } I‘
e " ; 3 ,
o f— : ¥ : o
" “ X “ 3 8
: : f—¥— —— 4
i : et - 3
| = _ - e . . 3
051 0% (1 0%Gl- _
|
(€276 7LA) IVHONMA

3258)0) - SUBYIY EEFOL - PI SBIIPH XILSIJ0S



{EuyNNO0GL=5) ‘WO 0=day) 08" 1XDS L LHIATIND X0d

A A
(5 o1=vn) (= 0. 0 0L=0un) (abueys sumesadwa) wioyun) peoy su) weeg " {0'se=xeW) (<> 2. 0°0Z=N) ($6UMYd 2uMesadws) wiajun} peo| au)| wesg Y_¥
LN (uun=qaguwn (}' 0L~ 10 SNOILYNLINTS FUNLYYIJWIL 3 B5E0pRaT “5peo) iy GLILIN (uun=gews 1)' §6+ LA SNOILYNLONTS FUNLYYIHWIL § B5e0pR0e ‘speo] Iy
I | I ] I I I I
w 05’ [Lvs 0540 w an'e 057 oot 050 oog
— — = 1
T T 1 1 T 1
' h _l_ 1
el , 008, L Q0B . g OB 5y o 0B,
2B L] ;o I - ] [
| COETE R R
e 0 0 O 8 O O
& o o -} A% ¥
(=] = — 8
L&
| 8 s - - .

1l ! _ ! 11

[ i w _

TT7 (N [ 3
== =
< =

! | W
Ln m ~
tn ) e
= [=] Tr1 o1 T
| & ] 1 e . +
] o

i e (2] (2]

AN R = =
=] (=]

o 3] B
g 2 o
Tk . @ g
[ e ot = =]
e 4
in in £ 0 s
Ln |
= (=1
8 S
& = 0'SE 0'se 0'SE 0'se =
2 j — | =¥ '
e = o | o
-5 e Ly L__ P
| ——— | _ = m
AR [

20819 - SUSIY CEPOL - PV] SBIISH MILSIHOS (ET-PE T STHONM




(EW/NYO00 Lasy "WOE 0=daH) 06°LX0S | LYIATND X080

A
> 5, 00" SEINN) 2 00| Ui (Soualeyip sinjeIadua) pRO| Sulj Weeg xlw ALY 9. 0'04=30N) Z (220] Ul {SauUsBp SaNjEIdWS]) PBO) BU) wWesd b
PLILN fun=gews 1)’ p IONIYILIND FINLYEIAWIL B3N @ 98EDPRAT 'SP | AN (wun=qgews )" LPIONIUIAT TYNLYHIAWIL HYINI L 058IPEeT ‘SpR0] IV
| I I I I I I
w 05} ook 080 wu oSl oo') 05’0
) a u - = ) s
— » & = 2 £ ) ]
s -8
2
L]
L. |
2 Lf
2 (o
m L
| L
3
2
L&
B
_
i 08'8 08'e 08’8 08’8
o .ﬁ_—..._.,\ﬂ.. INT VW ..i._, T AN N x/;) ml____ﬁ \_/ Ty ...aau..u..n..‘ﬂ.....ﬂ.l\-.i. CA I W 1 T g e Lo T TS ST RS
| |
| |l | | MR RAR KNSR ROU ) GO R SRR SRR
L AN R A Y T | G R | et ' ) oel

239610) = SUBYIY EEHOL - PY] SRIISH MLLSIHOS {E2-vE7LA) SYHONMA




(Ew/mMDDOL=5% "Wog0=daH) 06°1X0§'L LYIATIND XO08

00°g=Hun) 10108 (8010)} PEO| BPON ‘()

A

*OL=Uu a0 e
Wy 0" QL=uun) ¥ |=qo)b w X+

1eqoill w {90.0}) peO) BU) WESE '( el

A

NY 00°§=IUN) 103294 (8010)} pEO) x—3

AL LN peo] pap Leag (Jun = qg wo L) HSY4 35 SOWSIIS Z1 9560pE0T 'SpRY (v ZECFIN lepeN {(Hun =g wa L)' JUNSSIHd H1¥Y3 gv0T IAINT 0L S5eIpeoT] 'Speoy iy
I ] T [ [ I I T
W 05l 0oL 050 11334 w 05k ool 0sn o000
G¥'E  GFE GPE GPE GFE  SPE  GPE  GFE o . . o " -
R R g
=P SR i S S S N S A S R S S 128 8
| AT_I_*..E
By [ - <+
B -]
£ : =
(7 I — oy Lt
4 = Bt c =
g = = | 1
= =
= =
fke 2 T «
=il w0 B~ v la
%= | { =
= = :
=i = 002
= == 4 n@h‘
<7 =
B <3
£ g
e L e | (N
S — I S— =
k= <] .
= M ~ <]
Fe O 5 | = bLz:
- i
= = =
By 5 AH_
= = S
e = <
s P b b5
=l
= . =
L& "” 8 = apT
8 5 £98 £9'g £9'8 £9'8 |
_ B TS — gbg b T T
= i~ L = we
.r 084 = 0g'L
WA - SuUYIY CLPOL - PI] SEJIRH MILSIHOS (£2-F8'¥1LA) AYHONIN




(EW/NX000 L=y "Woe g=daH} 08" 105 | LYIATND XO-

A (B0l ut {eo10)) peo) sul| Wikl { e N 0'0§=Mun} 101088 (9a4o0f) xlw 0'0S=HuN) A R90IB ui (30105} pEO| Ul WBSE '{ —=ul- M 0 DL=HUN) 10303A xl\_m
oLiLI peef pON {Jun = gg Wwo L)' | SAYCT LNIOd 16 8589PB0T ‘8pe0] iy FYRAN] (aclog) peo) FepoN (iun = AC Wo L) SEVOT 3AIN 06 3580PeaT 'SPEo] iy
B _ _ _ _ T | _ _
L 1.8 0oL 050 i 05 0o’ 050 oo 7
L&
5 2
] [
_ L
1} B m
: J i
8 (o
g
&
: m
g_._,_;w>>>>>> AALNKANSARNAAALANDNODANALALA
L) Ay A AR AT AV AVAYAV] VAVATAY /i A JVAYAYAVATAY YAYAYAVAVAVAYATAY: 1 L P
_ N 999 999 859 89
E-S - B w
3 | | & S N
_ 0'9%T oLEl {2 R 1 7 = =

S0 - UARY EEPOL - P SBJIRH HLLIHOS (E2-vE'7LA) IVHONIM




(EW/N0001 =6 'WOE 0=93H) 06" 105" ) LYIATND XOF

A 18q0|8 W (S310)) B} SUR WESY '( —~eel- N 0°08=HUN} Jegoea (s0s0)) xlm..

FAREN | PBo) EPON Qiun=ge wo 1) Z SAVO LNIOd 26 2580pB07 'SpBO| [y

— _ T .
w s 1+ [19] oo

i 1 A A ¥ ;1 E " —

o) o

0l'e

ﬂg 00 m_ﬁci;ag ATV ﬁ,ﬁ:_fﬁ_ﬁﬂ o
7 | 7

8'Ed

obT 001

(=

0iel
0igl

200415 - sueWY £SP0L - P SEIRH MULSIHOS (E2-v6 VLA SYHONWA



SOFISTIK AG - waw_sofistlk.com

& SOFISTIK

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

BOF CULVERT 1.50x1.90 (Hep=0.30m,
comb. ne.l U.L.S. - equation &.10a

Combination rule Fumber 1
Daaign Combination

Resulting loadcases type Daegign Combination
Loadcase selaction

Humber factor

[= - T R . = . R . N R R B R RS O P L S PR N B R PR R PR R PU R L R M e

PR, OO0 000D OO RHREREHRREHEEERRRBRRF R BPREee
o
=]

type
Exclusive LC
Combined with
Combined with
Exclusive LC
Combined with
Combined with
Exclusive LC
Combined with
Conbined with
Ex¢lusive LC
Copbined with
Combined with
Exclusive LC
Combined with
Combined with
Exclusive LC
Combined with
Combined with
Exclusive LC
Combined with
Combined with
Exclusive LG
Combined with
Combined with

Conditional LC

Exclusive L
Combined with
Exclusive LC
Combined with
Exclusive LC
Conmbined with
Exclusive LC
Combined with
Exclusive LC
Combined with
Exclusive LC
Combined with
Exclusive LG
Combined with
Exclusive LC

AG
LC
LC

LC

LC
.
Lc
A
LC

A
A
A

90 Combined with
10 12 Conditional ILC
ag 01 Exclusive LC
a1 41 Exclusive LC
az 01 Exclusive LC
Ganerated Loadcases
Humber Comb Titla
101 1 MAX-MY BERM
102 1 MIN-MY BEA&M
103 1 MaX-VZ BEAM
104 1 MIN-VZ BEAM
105 1 MAX~N BEAM
106 1 MIN-N BEAM

ks=1000kN/m3)

Title
SELF WEIGHT
SOIL FILL WEIGHT
EARTH PRESSURE
SELF WEIGHT
SOIL FILL WEIGHT
EARTH PRESSURE
SELF WEIGHT
SOIL FILL WEIGHT
EARTH PRESSURE
SELF WEIGHT
30IL FILL WEIGHT
EARTH PRESSURE
SELF WEIGHT
S0IL FILL WEIGHT
EARTH PRESSURE
SELF WEIGHT
SOIL FILL WEIGHT
EARTH PRESSURE
SELF WEIGHT
SOIL FILL WEIGHT
EARTH PRESSURE
SELF WEIGHT
SOIL FILL WEIGHT
EARTH PRESSURE
SHRINKAGE OF CONCRETE
TEMFERATURE FLUCTUATIONS
LINEAR TEMPERATURE DIFFE
TEMFERATURE FLUCTUATIONS
LINEAR TEMPERATURE DIFFE
TEMPERATURE FLUCTUATIONS
LINEAR TEMPERATURE DIFFE
TEMPERATURE FLUCTUATIONS
LINERR TEMFERATURE DIFFE
TEMPERATURE FLUCTUATIONS
LINEAR TEMPERATURE DIFFE
TEMPERATURE FLOCTOATIONS
LINEAR TEMPERATURE DIFFE
TEMPERATURE FLUCTUATIONS
LINEAR TEMPERATURE DIFFE
TEMPERATURE FLUCTUATIONS
LINEAR TEMPERATURE DIFFE
LIVE LOAD EARTH PRESSURE
LIVE LOADS
POINT LOADS 1
POINT LOADS 2
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@ SOFISTIK | Maxiva- SUPERPOSITION OF LOAD CASES (v 14.76-23)

SOFISTIK AG - www.sofislik.com

BOX CULVERT 1.30x1.50 (Hep=0.30m, ks=1000kN/m3)

comb .

no.2 0.L.

3.

MAIN VARIABLE LOAD: ROAD TRAFFIC

Combinaticn rule Humbar 1
Design Combinatioen

Reaulting losadecases typa Dasign Combination
Loadecase aslection

- equation &.10b

MNumber factor type Title
1 1.15 Exclusive LC A5 SELF WEIGHT
2 1.15 Combined with LC S0IL FILL WEIGHT
K} 1,28 Combined with LC EARTH PRESSURE
1 1.15% Execlusive LC AG SELF WEIGHT
2 1.15 Combined with LC $0IL FILL WEIGHT
3 1.00 Combined with LC EARTH PRESSURE
1 1,15 Exclusive LC AG SELF WEIGHT
2 1.00 Combined with LC S50IL FILL WEIGHT
3 1.28 Combined with LC EAXRTH PRESSURE
1 1.15 Exclusive LC AG SELF WEIGHT
2 1.00 Combined with LC S50IL FILL WEIGHT
3 1.00 Combined with LC EARTH PRESSURE
1 L.00 BExclusive LC AG SELF WEIGHT
2 1.15% Combined with LC SOIL FILL WEIGHT
3 1.28 Combined with LC EBARTH PRESSURE
1 L.00 Exclusive LC A SELF WEIGHT
2 1.1% Combined with LC S0IL FILL WEIGHT
3 1.00 Combined with LC EARTH PRESSURE
1 1.00 Exclusive LC AGE SELF WEIGHT
2 1,00 Combined with LC SOIL FILL WEIGHT
3 1.28 Combined with LC EARTH PRESSURE
1 1.00 Exclusive LC AG SELF WEIGHT
2 1.00 Combined with LC SOIL FILL WEIGHT
3 1,00 Combined with LC EARTH PRESSURE
4 1.00 Conditional LC SHRINKAGE OF CONCRETE
5 0.90 Exclusive LC S TEMPERETURE FLUCTUATIONS
7 0.68 Combined with LC LINEAR TEMPERATURE DIFFE
5 0,90 Exclusive LC ) TEMPERATURE FLUCTUATIONS
8 0.68 Combined with LC LINEAR TEMPERATURE DIFFE
) 0.31 Exclusive LC F:y TEMFPERATURE FLUCTUATIONS
7 0.%0 Combined with LC LINEAR TEMPERATURE DIFFE
5 .31 Exclusive LC A TEMPERATURE FLUOCTUATIONS
8 0.%0 Combined with LC LINEAR TEMPERATURE DIFFE
-] 0.920 Exclusive LC A TEMPERATURE FLUCTUATIONS
? 0.68 Combined with LC LINEARR TEMPERATURE DIFFE
6 0.80 Exclusive LC A TEMPERATURE FLUCTUATIONS
8 0.68 Combined with LC LINEAR TEMFERATURE DIFFE
] 0.31 Exclusive LC A TEMPERATURE FLUCTUATIONS
7 0,%0 Combined with LC LINEARER TEMPERATURE DIFFE
6 0.31 Exclusiwve LC A TEMPERATURE FLUCTUATIONS
[ 0.90 Combined with LC LINEAR TEMPERATURE DIFFE
10 1.12 Conditional LC LIVE LOAD EARTH PRESSUEE
ag 1.25 Exclusive LC A LIVE LOADS
21 1.35 Exclusive LC A POINT LOADS 1
a2 1.35 Exclusive LC B POINT LOADS 2
Genarated Loadcaszas
Number Comb Title
121 1 MAX-MY BEAM
122 1 MIN-MY BEAM
123 1 MAX-VZI BEAM
124 1 MIN-¥Z DBEAM
125 1 MAX-N BERM
12¢ 1 MIN-N BEAM
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& SOFiISTIK

SOFiISTIK Hellas Lid. - 10433 Athens - Greece - Tel.B220607, Fax 8251632
MAXIMA - SUPERPOSITION OF LOAD CASES (V 14.76-23)

BOX CULVERT 1.50x1.820

{Hep=0.30m, ks=1000kW/m3)

comb. no.5 U.L.5. - equatien 6.10b

MATIN VARIABLE

LOAD:

TEMPERATURE

Combination rule Numbex 1
Design Combination

Resulting loadcasaesa type Dasign Combination
Loadcase selaction

Humber factor
1.15
1,15
1.28
1.15
1.15
1.00
1.15
1.00
1.24
1.15
1.00
1.00
1.00
1.15
1.28
1.00
1.15
1.00
1.00
1.00
l.ze
1.00
1.00
1.00
1.00
1.50
1.12
1.50
1.12
0.52
1.50
0,52
1.50
1.50
1.12
1.50
1.12
0.52
1.50
0.52
1.50
1.12
1.01
1.01
1.01

ur

~LOLM ek ad B bl B3 Lad B L B L Ol R Ll TS W

MO CoC@Tmoy<Idh 0 0 =10vEL <1t oo

D D

type

Exclusive LC
Combined with
Combined with
Exclusive LC
Combined with
Combined with
Exclusive LC
Combined with
Combined with
Exclusive LC
Combined with
Combined with
Exclusive L
Combined with
Combined with
Exclusive LC
Combined with
Combined with
Exczlusive LC
Conbined with
Combined with
Exclusive LC
Combined with
Combined with
Conditional LC
Exclusive LC Y
Combined with LC
Exclusive LC EY
Combined with LC
Exclusive LC A
Combined with LC
Exclusive LC B
Combined with LC
Exclusive LC A
Combined with LC
Exclusiva LC B
Combined with LC
Exclusive LC n
Combined with LC
Exzlusive LC .3
Combined with LC
Conditional LC
Exclusive LC Y
Exclusive LC B
Exclusive LC A

&G
LC
LC

Ganerated Loadcases

Humber Comb Title
141 1 MAX-MY BERM
142 1 MIN-MY BE&M
143 1 MAX-VZ BERM
144 1 MIN-VZ BERM
145 1 MAX-N BERM
146 1 MIN-N BERM

Title
SELF WEIGHT
S0IL FILL WEIGHT
EARRTH PRESSURE
SELF WEIGHT
S0IL FILL WEIGHT
EARTH PRESSURE
SELF WEIGHT
30IL FILL WEIGHT
EARTH PRESSURE
SELF WEIGHT
SOIL FILL WEIGHT
EARTH PRESSURE
SELF WEIGHT
50IL FILL WEIGHT
EARTH PRESSURE
SELF WEIGHT
SOIL FILL WEIGHT
EARTH PRESSURE
SELF WEIGHT
S0IL FILL WEIGHT
EARTH PRESSURE
SELF WEIGHT
SQIL FILL WEIGHT
EARTH PRESSURE
SHRINKAGE OF CONCRETE
TEMPERATURE FLUCTUATIONS
LINEAR TEMPERATURE DIFFE
TEMFERATURE FLUCTUATIONS
LINEAR TEMPERATURE DIFFE
TEMPERATURE FLUCTUATIONS
LINEAR TEMPERATURE DIFFE
TEMPERATURE FLUCTUATIONS
LINEAR TEMPERATURE DIFFE
TEMPERATOEE FLUCTUATIONS
LINERR TEMPERATURE DIFFE
TEMPERATURE FLUCTUATICHNS
LINEAR TEMPERATURE DIFFE
TEMPERATURE FLUCTUATICONS
LINEAR TEMPERATURE DIFFE
TEMPERATURE FLUCTUATIONS
LINEAR TEMPERATURE DIFFE
LIVE LOAD EARTH PRESSURE
LIVE LOADS
POINT LO&ADS 1
POINT LOADS 2
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& SOFISTIK

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

BOX CULVERT 1.50x1.90 {(Hep=0,30m,

comb. no.6 U.L.5. - eguation §.10b

ks=1000kN/m3)

MAIN VARIRELE LOAD: EARTH FRESSURE DUE TO LIVE LOADS

Combination rule Rumbear 1
Degign Combination

Resulting loadcases type Dasign Combination
Loadcase selaction

Mumber factor type
1 1.15% Exclusive LC
2 1.15 Combined with LC
3 1.28 Combined with LC
1 1.15% Exclusive LC
2 1.15 Combined with LC
3 1.00 Combined with LC
1 1.15 Exclusive LC
2 1.00 Combined with LC
3 1.28 Combined with LC
1 1.15 Exclusive LC
2 1.00 Combined with LC
3 1.00 Combined with LC
i 1.00 Exclusive LC
2 1.15 Combined with LC
3 1.28 Combined with LC
i 1.00 Exclusive LC
2 1.15 Combined with LC
3 1.00 Combined with LC
i L.00 Exclusive LC
2 1.00 Combined with LC
3 1.28 Combined with LC
1 1.00 Exclusive LC
2 1.00 Combined with LC
3 1.00 Combined with LC
4 1.00 Conditiomnal LC
5 .90 Bxclusive LC A
7 0.68 Combined with LC
5 0.90 Exclusive LC kY
B 0.68 Combined with LC
5 0.31 Bxclusive LC A
T 0.90 Combined with LC
5 0.31 Exclusive LC A
B 0.90 Combined with LC
& 0.90 Exclusive LC A
7 .68 Combined with LC
[ 0.90 Exclusive LC kY
B 0.68 Combined with LC
& 0.31 Exclusive LC B
T 0.90 Combined with LC
5] 0.31 Exclusive LC b
B 0.920 Combined with LC
10 1.50 Conditional LC
=11] 1.01 Exclusive LC B
a1 1.01 Exclusive Lo A
92 1.01 Exclusive LC K
Generatad Loadcazaeg
Number Comb Title
161 1 MAX-MY BEAM
162 1 MIN-MY BEAM
163 1 MAX-VZ BEAM
164 1 MIN~VZ BEAM
165 1 MAX-N PEAM
16€ 1 MIN-N BEAM

AG

&G

Ll Ly L

Title
SELF WEIGHT
50IL FILL WEIGHT
EARTH PRESSURE
SELF WEIGHT
S0IL FILL WEIGHT
EARTH PRESSURE
SELF WEIGHT
S50IL FILL WEIGHT
EARRTH PRESSURE
SELF WEIGHT
50IL FILL WEIGHT
EARTHE PRESSURE
SELF WEIGHT
S0IL FILL WEIGHT
EARTH PRESSURE
SELF WEIGHT
20IL FILL WEIGHT
EARTH PRESSURE
SELF WEIGHT
S0IL FILL WEIGHT
EARTH FPRESSURE
SELF WEIGHT
$01L FILL WEIGHT
EZRTH PRESSURE
SHRINKAGE OF CONCRETE
TEMPERATURE FLUCTUATIONS
LINEAR TEMPERATURE DIFFE
TEMPERATURE FLUCTUATIONS
LINEAR TEMPERATURE DIFFE
TEMPERATURE FLUCTUATIONS
LINEAR TEMPERATURE DIFFE
TEMPERATURE FLUCTUATIONS
LINEAR TEMPERATURE DIFFE
TEMPERATORE FLUCTUATIONS
LINEAR TEMPERATURE DIFFE
TEMPERATURE FLUCTUATIONS
LINEAR TEMPERATURE DIFFE
TEMPERLTURE FLUCTUATIONS
LINEAR TEMPERATURE DIFFE
TEMPERATURE FLUCTUATIONS
LINEAR TEMPERATURE DIFFE
LIVE LOAD EARTH FPRESSURE
LIVE LOADS
POINT LO&ADS 1
POINT LOADS 2
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SOFISTIK Helas Lid, - 10433 Athens - Greece - Tel. 8220607, Fax 8251632
MAXIMA - SUPERPOSITION OF LOAD CASES (V 14.76-23)

BOX CULVERT 1.50x1.90 {Hep=0.30m,
LOAD COMBINATION FOR DESIGN

LE RS AR AR AR A L LR

ENVELOPES (MY)

LAS S A R RS AR Sl AR L SRS ]

ks=1000kN/m3)

Combination rule Numbar 1
Dagign Combination
Reasul ting loadcases typs
Loadcase saelection

Design Combination

Humbar factor type Title
101 1.00 Exclusive LC AG MAX-MY BEAM
102 1.90 Exclusive LC AG MIN-MY BE&M
121 1.90 Buaclusive LC AG MAX-MY BERM
122 1.00 Exclusive LC AG MIN-MY BERM
141 1.00 Exclusive LC AG MAX-MY BEAM
142 1.00 Exclusive LC AG HMIN-MY BEAM
161 1.00 Exclusive LC AG HMax-MY BERM
162 1.00 Exclusive LC AG MIN-MY BEAM
Genaerated Loadcases
Humber Comb Title
701 1 MAX-MY BEBM
02 1 MIN-MY BEA&M
Forces in Beam-Elements
Humber x LC Title u Vz My MB u u=z
No [m] Wo. [kN] [kN] [k¥m] [k¥m2] [mn] [mm]
1 0.000 101 =-70.7 -110.4% 22.34
1 0.000 102 -17.3 -15.69 1.68
1 0.000 121 -65.1 =137.25 22.51
1 0.6000 122 -17.3 -15.69 1.68
1 0.000 141 -71.4 -107.30 24.18
1 9.000 142 =-12.8 -15.&8 -0.54
1 0.900 161 -73.7 -107.190 23.10
1 0.000 162 -17%.3 -15.88 1.68
LC 101 102 121 122 141 142 lel 162
fact 0.00 0,00 2.00 0.00 1.00 Q.04 0.00 0.900
1 0.000 701 MAX-MY -7¥1.4 -107.30 24.18 .00 0.000 0.000
LC 101 102 121 122 141 142 161 162
fact 0.4a0 0.00 0.00 0.00 0.00 1.00 0,490 0.00
1 0.000 702 MIN-MY -12.8 -15.68 -0.54 0.00 a.000 0.000
1 0.245 101 -71.0 =16.93 14,13
1 0.245 102 -1%.0 -113.53 -21.55
1 0.245 121 -£5.8 -16.95 13.31
1 0.245 122 -16.& -139.94 -27.07
1 0.245 141 -71.% =-16.95 16.25
1 0.245 142 -12.3 -108.98 -23.22
1 0.245 161 -74.2 ~-16.75 15.22
1 0.245 162 -l¢.8 -10%8.%38 -21.00
LC 101 102 121 122 141 142 161 162
fact 0.00 0.00 0.00 0.00 1.00 0.00 0.00 2.00
1 0.245 701 MAX-MY -71.9 -1¢.9%5 1€.25 .00 2.000 0.0090
LC 101 102 121 122 141 142 le6l 162
fact .00 0.o0 0.00 1.00 0.00 0.00 0.409 .00
1 0.245 702 MIN-MY -16.6 -1392.94 =-27.07 0.00 0.000 2.000
2 0.000 101 -71.0 =-10.04 14.13
2 0.000 102 -17.0 -74.42 =-21.55
2 0,000 121 ~-65.8 -10.04 12.21
2 0,000 122 -16.6% =—-92.,37 =-27.07
2 0,000 141 -¥1.% -18.04 16,25
2 0.000 142 -12.3 -72.29 =-23.22
2 0,000 161 -74.2 -9.88 15.22
2 0.000 162 -16.8 =-1Z.29 -21.00
LC 101 102 121 122 141 142 16l 162
fact g.4a0 2.400 0.00 0.00 1,00 0.040 0.00 0.00
2 0,000 701 MAX-MY =-71.9 ~-10.04 16.25 0.00 0.000 0.000
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BOX CULVERT 1.50x1.90 (Hep=0.30m, ks=1000kN/m3}
LOAD COMBINATION FOR DESIGH

LA AL A AL XL RS RS ER T RS RS

ENVELOPES (MY}

LA R R AR S AL AR RS EREERSEREET]

Forces in Beam-Elemants

Humber x®x LC Title H vz My MB u u-z
Mo . [m] No. (kM) [XkN) [kMm]) [k¥m2] {mm) [mm]
Le 101 102 121 122 141 142 161 162
fact 0.00 0.00 0.00 1.00 0.00 0.00 0.00 g.00
2 0.000 702 MIN-MY -16.€ =-92.37 -27.07 0.00 0.000 0.000
2 0.168 101 =-71.0 =-11.30 12.34
2 0.168 102 -17.0 =76.12 -=34.22
2 0.168 121 -65.8 -11.30 11.51
2 0.168 122 -l6.6 =-93.82 -42.74
2 0,168 141 -71.9 =-11.30 14.45
2 0.1e8 142 -12.3 -73.74 -35.51
2 0.16% 161 -74.2 -11.14 13.4%5
2 0.168 162 -16.8 -73.74 -~33.29%
LC 101 102 121 122 141 142 161 162
fact 0.00 0.00 G.00 0.00 1.00 0.00 0.00 a.o00
2 0.168 701 MAX-MY -71.% -11.30 14.45 0.00 0.000 0.000
LC 101 102 121 122 141 142 161 162
fact 0.00 0.00 0.00 1.00 0.00 0.00 0.00 0.00
2 0.168 702 MIN-MY -16.6 =-93.82 -42_714 0.00 0.000 0.000
30,000 101 -71.0 ~5.64 12.34
3 0.000 102 -17.0 -44.29 -34.22
3 0.000 121 -65.8 -5.64 11.51
30,000 122 -16.6 =-55.10 -42.74
3 0.000 141 -11.9 ~5.64 14.45
3 0.000 142 -12.3 -43.06 -35.51
3 0.000 161 -74.2 -5.50 13.45
3 0.000 162 -16.8 -43.06 -33.29
LC 101 102 121 122 141 142 161 162
fact 0,00 0.00 0.00 0.00 1.00 6.00 0.4g0 Q.00
3 0.000 701 MAX-MY -71.9 -5.64 14.45% 0.00 0.000 0.000
LC 101 102 121 122 141 142 161 162
fact 0.00 0.00 0.00 1.00 0.00 0.00 0.00 0.00
3 0.000 702 MIN-MY -16.6 =55.10 -42.74 6.00 0.000 0.000
3 0.1e8 101 =-71.0 -6.920 11.28
3 0.168 102 -17.0 -45.9% -41.82
3 0.168 121 -65.8 -6.90 10.46
3 0.168 122 -l6.6 -56.55 -52.14
3 0.1e8 141 -71.89 -6.90 13.39
3 0.1¢8 142 -12.3 -44.51 -42.88
3 0.168 161 -74.2 -6.76 12.4]
3 0.168 162 -16.8 -44.51 -40.686
LC 101 102 121 122 141 142 161 162
fact 6.00 0.00 0.00 0.00 1.00 0.00 0.00 0.00
3 0,168 701 MAX-MY -11.9 -6.90 13.39 0.00 0.000 0.000
LC 101 102 121 122 141 142 161 162
fact 0.00 .00 0.00 1.00 0.00¢ 0.00 0.00 0.00
3 0.168 702 MIN-MY -16.6 =-56.55 =-52.14 0.00 0.000 0.000
4 0,000 101 =-11.0 -1.21 11.28
4 0.000 102 -17.,0 =14.17 -41.82
4 0.000 121 -65.8 -1.21 10.486
4 0.000 122 -16.6 =-17.85 =52.14
4 0.000 141 -71.9 -1.21 13.3%
4 0.000 142 -«12,3 -13.85 -42.88
4 0.000 161 -74.2 -1.08 12.41
4 0.000 162 -1l6.8 =-13.8B5 -40.66

34




SOFISTK 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 CUOLVERT 1.50xl.5%0 {Hep=0.30m, ks=1000kN/m3)
LOAD COMBINATION FOR DESIGN
(RS EEE LR ERREENEEEEE SRR
ENVELOPES (MY)
LR T E T E RS EE SRR SRR SRR E LT ]
Porcae= in Beam=-Elemants
Humber ® LC Title N vz MB u u-z
No. [m) HNe. [kN] [kM] [kMm] [kNm2] [mm] [mm]
LC 101 102 122 141 142 161 162
fact 0.00 0.00 0.00 1.00 0.00 0.00 0.00
4 0.000 701 MAX-MY -71.49 -1.21 13.39 .90 0.000 0.000
LC 101 102 122 141 142 161 162
fact 4.404 9.00 1.00 0.00 0.00 0.00 0.00
4 0.000 702 MIN-MY -16.6 -17.8B5 =-52.14 0.00 0.000 0.000
4 0.168 101 -71.0 =2.47 10.97
4 0.168 102 -17.0 -15.87 -44.135
4 0.168 121 -65.8 -2.47 10.15
4 0,169 122 =l6.6 =-19.30 =-55.27
4 0.1689 141 -71.9 =2.47 13.08
4 0.168 142 -12.3 -15.29 -45.34
4 0.168 161 -74.2 -2.34 12.13
4 0.168 162 -16.8 =-15.22 -43.11
LC 101 102 122 141 142 161 162
fact 0.00 0.00 0.00 1.00 0.00 a.00 0.00
4 0.168 701 MAX-MY -711.9 -2.47 13.08 0.00 0,000 0.000
LC 101 102 122 141 142 161 162
fact 0,00 0.00 1.00 0.90 0.00 0.00 0.00
4 0.168 702 MIN-MY -1€.% -1%.30 -55.27 0.a0 0.000 9.000
5 0,000 101 =71.0 3.2% 10,97
5 0.000 102 -17.0 15.93 -44.35
S 0,000 121 -65.8 3,25 10,15
5 0,000 122 -1l6.6 19.38 =55.27
5 0.000 141 -71.9 3.25 13.08
5 0.000 142 =1z.3 15.36 -45.34
S 0.000 161 -74.2 3.38 12,13
5 0.000 1e2 -16.8 15.36 =-43.11
LC 191 102 122 141 142 161 162
fact 0.90 g.00 0.00 1.00 0.040 0.00 0.490
5 0.000 701 MAX-MY -71.9 3.25 13.08 0.00 4.000 0.000
LC 101 10z 122 141 142 161 162
fact 0.00 0.00 1.00 0.00 0.00 0.00 0.00
5 0.000 702 MIN-MY -1&.€ 14.38 -55.2% 0.90 9.000 0.000
5 0.163 101 -71.0 1.99 11.41
5 0.163 102 -17.90 14.23 -41.81
5 0.168 121 -65.8 1.98 10.58
5 0.168 122 -16.6 17.93 =-52.13
5 0,168 141 -71.89 1.9% 13.53
S 0.168 142 -12.3 13.91 -42.87
S 0.le8 161 -74.2 2.12 12_59
5 0.168 12 -16.8 12.91 -40.&5
LC 101 102 122 141 142 161 162
fact 0.00 0.00 0.00 1.00 0.00 0.00 0.00
5 0.165 701 MAX-MY -11.9 1.89 13.53 0.00 0,000 0.0400
LC 101 102 122 141 142 16l 162
fact .00 0.00 1.00 6.00 0.00 0,00 2.00
3 0.168 T0Z MIN-MY -16.86 17.93 -=52.13 0.00 0.000 0.000
& 0,000 101 -71.9 7.15 11.41
& 0.000 102 -17.0 46.03 -41.81
& 0,000 121 -£5.3 7.75 1¢.59
& 0,000 122 -156.6 56.60 -52,13
& 0,000 141 -711.% 7.75 13.53
& 0,000 142 -12.3 44 55 42 8%
6 0,000 1lel -74.2 7.89 12.59
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SOFISTIK Hellas Ltd, - 10433 Athens - Gresce - Tel.8220607, Fax 8251632
MAXIMA - SUPERPOSITION OF LOAD CASES (V 14.76-23)}

BOX CULVERT 1.50x1.%0 (Hep=0.30m,

LOAD COMBINATION FOR DESIGN

AR AR AR R SR SRR ERERE]]

ENVELCPES (MY}

LR RS ER AR R E R RN L LR ]

Ferces in Beam-Elements

ks=1000kN/m3)

Humber x LC Title 2] Yz My MB u u-z
No. [m] No. [kN] [kN] [ktim]) [kNm2) {mm] [mm]
6 0.000 162 -16.8 44.55 -490.65
LC 101 102 121 122 141 142 161 162
fact 0.00 0.00 0.00 0.00 1.00 0.00 0.00 0.00
6 0,000 701 MAM-MY -71.9 1.75 13.53 0.00 6.000 0.000
LC 101 102 121 122 141 142 161 162
fact 0.00 0.00 0.00 1.00 0.00 0.00 0.00 0.00
6 0.000 702 MIN-MY -16.46 56.60 -52.13 0.00 0.000 0.000
6 0.168 101 -71.0 6.48 12.61
6 0.1e8 102 -17.0 44.32 -34.20
6 0.1 121 -65.8 6.48 11.79
6 0.168 122 -16.6 55.15 =-42.72
6 0.168 141 -71.9 6.448 14.72
6 0.168 142 -12.3 43.10 =35.50
6 0.168 161 -74.2 6,62 13.81
6 0.168 162 -16.8 43.10 -33.27
LC 101 102 121 122 141 142 16l 162
fact 0.00 0.00 0.00 0.00 1.00 9.00 0.00 0.00
6 0.168 701 MAX-MY -71.9 6.49 14.72 0.00 0.000 0.000
LC 101 102 121 122 141 142 161 162
fact 0.00 0.00 0.00 1.00 0.00 0.00 0.00 0.00
6 0,168 702 MIN-MY -16.6 55.15% -42.72 0.00 0.000 0.000
T 0.000 101 =71.0 12.279 12.61
7 0,000 1oz -17.0 T6.12  -34.20
7 0.000 121 -65.8 12.27 11.79
7 0.000 122 -16.6 92.81 -42.72
7 0.000 141 -71.9 12.27 14.72
70,000 142 -12.13 73.73 -35.50
7 0.000 161 -74.2 12.43 13,81
7 0.000 1lé2 -16.8 73.73 -33.27
LC 101 102 121 122 141 142 161 162
fact 0.00 g¢.00 0.00 0.00 1.00 0.00 0.00 0.00
7 0.000 701 MAN-MY -71.9 12.27 14.72 0.00 0.000 0.000
LC 101 102 121 122 141 142 1€1 le2
fact 0.00 0.00 0.00 1.00 0.00 0.00 0.00 9.00
7 0.000 702 HIN-MY -16.6 93.81 =-~42,72 .00 0.000 0.000
70,168 1901 -71.40 11.00 14.57
7 0.168 1902 -17.0 74.41 -21.53
7 0.168 121 -65.8 11.00 13.74
7 0.168 122 -16.6 892.36 -27.0%
7 0.1e8 141 -71.8 11.01 16.68
7 0.168 142 -12.3 72.28 -23.21
7 0.168 161 -74.2 11.17 15.80
7 0.168 162 -16.8 F2.28 -20.98
LC 101 102 121 122 141 142 iel 162
fact 0.00 0.00 0.00 0.00 1.00 0.00 0.00 0.09
7 0.168 701 MAX-MY -71.9 11.01 16.68 0.00 0.000 0.000
LC 101 102 121 122 141 142 161 162
fact 0.00 0.00 0.00 1.00 0.00 0.00 0.00 0.00
7 0.168 702 MIN-MY -14.6 92.36 =-27.05 0.00 0.04Q0 0.000
8 0.000 101 -71.0 18.14 14.57
g 0.000 102 -17.0 113.44 -21.53
8 0.000 121 -65.8 18.14 12.74
8 0.000 122 -16.6 139.81 =~27.05
8 0.000 141 -11.9 18.14 16.68
8 0.000 142 -12,3 109.88 -23.21
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SOFISTIK Hellas Ltd, - 10433 Athens - Greece - Tal.8220607, Fax 8251832
MAXIMA - SUPERPOSITION OF LOAD CASES (V 14.76-23)

BOX CULVERT 1.50x1.90 (Hep=0
LOAD COMBIMATION FOR DESIGH

HER AR ok ko ko ko

ENVELOPES (MY)

AR AR AL EREE LR EEL R ESELELSS

Forces in Beam-Elementsg

. 30m,

ks=1000kN/m3)

Hunbex x LC Title .} Vz My ME u u-z
No. [m] HNo. [kN] [kN] (kHm] [kNm2] {mm] [mm]
8 0.000 161 -74.2 18.34 15.80
2 0.000 162 -16.8 109.89 -z20.98
LC 101 102 121 122 141 142 161 162
fact 0.00 0.00 0.00 0.00 1.00 0.60 0.00 0.00
8 0.000 701 MAX-MY -71.9 18,14 16.68 0.00 0.000 0.000
LC 101 102 121 122 141 142 161 162
fact 0.00 0.00 0.00 1.00 Q.00 0.00 0.00 0.00
8 0.000 702 MIM-MY -16.6 139.81 -27.05 0.00 0.000 0.000
8 0.245 101 -70.7 111.57 23.06
B 0.245 102 -17.3 15.69 1.68
g 0.245 121 -65.1 138.32 23.22
8 0.245 122 -17.3 15.69 1.68
8 0,245 141 -71.4 108.40 24.%0
8 0.245 142 -12.9 15.68 -0.54
8 0.245 1sl =13.7 108.59 24.06
g N.245 1862 -17.3 15.69 1.48
LC 101 102 121 122 141 142 161 162
fact 0.00 0.oo0 0.00 0.00 1.00 o.00 0.00 0.00
§ 0.245 701 MAX=-MY =71.4 108.40 24.90 0.900 0.000 0.000
LC 101 102 121 122 141 142 161 162
fact 0.00 0.00 0.00 0.00 .00 1.00 0.00 0.00
8 0.245 702 MIN-MY -12.8 15.68 -0.54 0.00 0.000 0.000
9 0.000 101 -1l67.8 -44 &g 35.32
9 0.000 102 -13.5 0.66 -12.35
9 0,000 121 -215.3 =-42.73 40.90
9 0,000 122 -13.5 0.86 -12,35
9 0.000 141 -165.1 -47,03 41,73
9 0.000 142 -13.5 €.74 =-21.88
8 0.000 161 -164.8 -50.07 35.29
9 0.000 162 -13.5 0.66 =-12.35
LC 191 102 121 122 141 142 151 162
fact 0.90 0.00 0.00 0.00 1.00 0.00 0.00 0.00
S 0.000 701 MAX-MY -165.1 =-47.03 41.73 0.00 0.000 0.000
LC 101 102 121 122 141 142 161 162
fact 0.00 0.00 0.00 0.00 Q.00 1.00 0.00 0.00
9 0.000 702 MIN-MY -13.5 6.74 -21.,88 0.00 0.000 0.000
9 0.475 101 -173.6 =-13.05 25.56
9 0.475 102 -1é6.1 -9.49 -18.55
9 0.475 121 -220.4 -13.50 31.29
9 0,475 122 -16.1 -7.88 -17.495%
9 0,475 141 =-170.2 =-17.80 30.07
9 0.475 142 -16.1 -1.80 -24.58
9 0.475 16l -170.2 -13.28 25.18
9 0.475 162 -15.8 =-11.27 =-1%.93
LC 101 102 121 122 141 142 161 162
fact 0.00 0.00 1.00 0.00 a.00 0.00 0.00 0.00
9 0.375 701 MRX-MY -220.4 -13.50 31.29 0.00 0.0490 0.000
LC 101 102 121 122 141 142 161 le2
fact 0.00 0.00 0.00 0.00 0.00 1.00 0.00 0.00
9 0.475 702 MIN-MY -16.1 -1.80 -24.58 0.00 0.000 0,004
10 0,000 101 -173.6 -13.05 25.56
10 0.000 1402 -1&.1 -9.49 -18.55
10 0,000 121 -220.4 -132.50 31.29
10 0.000 122 -l6.1 -7.88 -17.85
10 0,000 141 -170.2 =17.80 30.07
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SOFISTIK Hellas Ltd. - 10433 Athens - Greece - Tel.8220607, Fax 8251632
MAXIMA - SUPERPQSITION OF LOAD CASES (V 14.78-23)

BOX CULVERT 1.50x1.50

LOAD COMEINATION FOR DESIGN

LE RS AR 2}

LR AR AR LR E SRS

ENVELOFES (MY}

LE X TR

AL RS S AL L L EEREET]

{Hep=0.30m, ks=1000kN/m3)

Forces in Beam-Elgments
Number x LC Title N Vz My MB u u-z
No. [m] WNo. [kM] [kN] [kFm] [kNm2] [mm] [mm]
16 0.000 142 =15.1 -1.80 -24.598
10 0.000 16l -170.2 -13.28 25.18
10 0.000 162 -15.% =-11.,27 -19.93
LC 101 102 121 122 141 142 161 162
fact 0.00 0.00 1.00 0.00 0.00 0.00 0.00 0.00
10 0,000 T01 MAM-MY -220.4 -13.540 31.29 0.00 2.000 0.000
Le 101 102 121 122 141 142 161 1€2
fact 9.00 0.00 0.00 0.00 0.00 1.00 0.90 0.00
10 0.000 702 MIN-MY -l6.1 -1.80 -24.54 0.00 0.000 0.000
10 0,475 101 -178.5 -5.63 20.62
10 0.475 102 -19.7 8.44 -168.44
10 0.475 121 -224.5 -6.08 26.13
10 0,475 122 ~19.7 B.78 -17.3s
10 0.475 141 -174.3 -3._.92 22.97
10 0.475 142 -19.7 14.49 =21.11
10 0.475 16l -174.3 -5.86 20.12
10 0.475 162 -19.3 9.1 =20.03
LC 101 102 121 122 141 142 161 1g2
fact 0.00 0.00 1.00 0.00 0.00 0.00 0.00 0.00
10 0.475 701 MAX-MY -224.5 -&.08 26.13 0.00 0.000 0.000
LC 101 102 121 122 141 142 161 162
fact 0.00 0.00 0.a0 0.00 0.00 1.00 0.00 0.400
10 0.475 702 MIN-MY -19.7 14.40 =-21.11 0.00 0.000 0.000
11 0.000 101 ~178.5 -5,63 20.62
11 0.000 1gz2 -19.7 B.44 -15.44
11 0.000 121 -224.5 -6.08 26.13
11 0.000 122 =19.7 g.78 -17.36
11 0.9000 141 -174.3 -3.92 22,87
11 0.000 142 -18.7 14.40 =-21.11
11 0.000 161 -174.3 -5.86 20.12
11 9.4900 162 -19.3 9.17 =-20.03
LC 101 1laz 121 122 141 142 161 162
fact 0.00 G.00 1.00 0.00 0.00 0.00 0.00 0.00
11 9.000 701 MRX-MY -224.5 -6.08 26.13 0.00 0.000 0.000
LC 101 102 121 122 141 142 161 162
fact 0.00 0.00 0.00 0.00 0.00 1.00 .00 0.00
11 9.000 702 MIN-MY -19.7 14.49 =-21.11 0.00 0.000 0. 000
11 0.475 101 -183.3 4,27 19.72
11 0.475 102 -23.2 29.99 -5.39
11 9.475 121 -228.5 1.81 25.02
11 0.475 122 -23.2 28.62 -8.53
11 0.475 141 -178.4 1.49 158.96
11 0.475 142 -23.2 34,23 -9.61
11 0.475 161 -176.4 4,04 12,11
11 0.475 162 -22.% 32,37 =-10.20
L 191 102 121 122 141 142 161 162
fact 0.00 0.00 1.00 0.00 0.09 0.00 .00 0.00
11 9.475 701 MBX-MY -228.5 3.81 25,02 0,00 0.000 0.000
LC 101 102 121 122 141 142 161 162
fact 0.00 0.00 0.00 0.00 0.04 0.00 a.00 1.00
11 0.475 702 MIN-MY -22.% 32.37 -10.20 0.00 0.000 0.000
12 9.000 101 -133.3 4.27 15.72
12 0.000 102 -23.2 29,99 -9.39
12 0.000 121 -228.5% 3.a1 25.02
12 0.000 122 -23.2 28.62 -8.53
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SOFISTIK Hellas Ltd. - 10433 Athens - Greece - Tel. 5220607, Fax 8251632
MAXIMA - SUPERPOSITION OF LOAD CASES (V 14.76-23)

BOX CULVERT 1.50x1.9] {Hep=0.30m, ks=1000kN/m3)
LOAD COMBINATION FOR DESIGN
(XA EEAEELERSEETRENERE R AR
ENVELOPES ({MY)
AR R AL B A LR RS EREEEREEEEESS]
Forces in Beam=-Elemants
Humbear ®* LC Title H vz My MB u u-z
No. [m)] Ne. [kN] [kM] [kim] [kNm2] [mm] {mm}
12 0.900 141 -178.4 1.49 19.96
12 0.000 142 -23.2 34.23 -9.%1
12 0.000 161 -178.4 4.04 19.11
12 0,000 162 -22.,9 32.37 -10.20
LC 101 102 121 122 141 142 161 162
fact 0.00 0.00 1.00 0.00 0.00 0.00 .00 0.90
12 0.000 701 MAX-MY -22B.5 3.81 25.02 0.00 0.000 0.000
LC 101 192 121 122 141 142 lel 162
fact 0.00 0.a0 0.00 g.00 0.00 0.00 0.00 1.00
12 0.000 702 MIN-MY -22.9 32.3% -10.20 0.00 4,000 0,000
12 0.475 101 -187.1 54,90 30,87
12 0.475 102 -27.8 11.11 2.40
12 0.475 121 -231.6 50.89 35.46
12 0.475 122 =27.8 11.11 2.40
12 0.475 141 -161.4 57.240 31.69
12 0.475 142 -27.8 7.23 0.77
1z 0,475 181 -181.1 57.82 30.49
12 0.475 162 -27.8 11.11 2.40
LC 101 102 121 122 141 142 161 162
fact .00 0.00 1.00 0.00 0.00 Q.00 0.4o0 02.490
12 0.475 701 MAX-MY -231.6 50.89 35.48 0.00 0.000 0.000
LC 1401 102 121 122 141 142 161 162
fact g.00 0.00 0.00 0.00 0,00 1.00 0.00 0.00
12 0.475 702 MIN-MY -27.8 T.23 0.77 0.00 0.000 0.000
13 0.000 101 -188.7 -55.189 31.52
13 0.000 102 -27.8 -11.11 2,40
13 0.000 121 -233.1 -51.17 36.30
13 0.000 122 -27.8 -11.11 2.40
13 0.000 141 «183.1 =57.48 32.54
13 0.000 142 -27.8 -7.23 0.77
13 0.000 161 -183.4 -58.20 3l.62
13 0.000 162 -27.8 -11.11 2.40
LC 101 102 121 122 141 142 161 162
fact 0.00 0.00 1.00 0.00 0.00 0.00 0.00 .00
13 0.000 701 MAX-MY =-233.1 -51.17 36.30 0.00 0.000 a9.000
LC 101 102 121 122 141 142 161 162
fact 0.90 g.00 0.00 0.00 0.00 1.00 0.00 0.00
13 0.000 702 MIM-MY -27.8 -1.23 0.77 0.00 0,000 0.000
13 0.475 1901 -182.9 -4.27 19.70
13 0.475 102 -25.2 =3%.14 ~-10.71
13 0.475 121 -228.0 -3.81 24.99
13 0.475 122 -25.2 =37.76 -9.85
13 0.475 141 -178.0 =-1.49 15.94
13 0.475 142 -25.2 -43,38 -10.94
13 0.475 161 -178.0 -4, 04 19.09
13 0.475 162 -25.6 =-44.56 -11.37
LC 101 102 121 122 141 142 161 162
fact n.00 0.a0 1.00 0.490 0.00 0.00 0.00 o.o00
13 0.475 701 MAM-MY -228.0 -3.81 24.99 0.00 0.000 0,000
LC 101 102 121 122 141 142 161 162
fact 0.00 0.00 0.00 0,00 0.00 0,00 0.00 1.00
13 0.475 702 MIN-MY -25.6 =-44.36 -11.97 0.00 a.0400 02.000
14 0.000 101 -182.9 -4.27 13.70
14 0.000 102 -25.2 -26.63 -10.71
14 0.000 121 -228.0 -3.81 24,99
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SOFISTIK Hellas Ltd. - 10433 Athens - Greecs - Te).8220607, Fax 82516832
MAXIMA - SUPERPOSITION OF LOAD CASES (V 14.76-23)

BOX CULVERT 1.50x1.%0 (Hep=0.30m, ks=1000kN/m3)
LOAD COMBINATION FOR DESIGN

AR AR R RS R R EERERERNEEETF

ENVELOPES (MY}

EA R L AR ER LRSS R R L 22

Forces in Beam—Elamants

Humbar

LC Title

- N vz My ME u u-z
Ho. [m) Ha. [kN] [e2d] [kHm] [k¥m2] [mm] [(mm]
14 0.000 122 =25.2 =25.2% -3.85
14 0.000 141 -178.0 -1.49 158.94
14 0.000 142 -25.2 -30.87 -10.94
14 0.900 161 -1718.0 -4.04 19.499
14 0.000 162 -25.6 =-27.89% -11.87
LC 101 102 121 122 141 142 161 162
fact 0.00 0.00 1.00 0.00 0.00 2.00 0.00 0.00
14 0.000 701 MAX=MY -328.0 -3.81 24,39 0.00 0.000 0.000
LC 101 102 121 122 141 142 161 162
fact .00 0.00 0.00 0.00 0.00 0.040 0.00 1.00
14 0.000 702 MIN-MY -25.6 =-27.89 =11.87 0.00 a.000 0.000
14 0.475 101 -178.1 5.63 20.60
14 0,473 102 =21.7 =-15.17 =-20.52
14 9.475 121 -223.9 6.08 26.10
14 0.475 122 =-21.7 -15.51 -19.43
14 0.475 141 -173.9 9.82 22.85
14 0.475 142 =21.7 =-21.13 ~-23.1%
14 0.475 161 -173.9 5.86 20.10
14 0.475 162 -22.0 -18.14 -22_80
LC 101 102 121 122 141 142 16l 162
fact 0.00 0.00 1.00 0.00 0.00 0.00 0.040 4.00
14 0.475 701 MAY-MY -223.9 6.08 26.10 0.00 2.000 0.000
LC 101 102 121 122 141 142 161 162
fact 000 0.00 0.00 0.00 0.4a0 1.00 0.00 0.a0
14 0.475 702 MIN-MY -21.7 =21.13 =-23.18 0.00 0000 0.000
15 0.000 191 =-178.1 5.63 20.60
15 0.000 102 =-21.7 -0.01 =~20.52
1% 0.000 121 -223.9 6.08 26.10
15 0.000 122 -21.7 -0.35% -15.43
1% 0.000 141 -173.% 9.92 22 .85
15 0.000 142 =-21.7 -5%.,97 -23.18
15 0.000 161 -173.9 5.86 20.10
15 0.000 162 -22.0 2.07 =22.80
LC 101 102 121 122 141 142 161 162
fact 0.00 0.00 1.00 0.00 0.00 0.00 0.00 0.00
15 0.000 701 MAX-MY -323.9 6.04 26.10 0.00 0.000 0,000
LC 101 102 121 122 141 142 lel 162
fact 0.00 0.00 0.00 0.00 0,00 1.00 .00 0.00
15 0.000 702 MIN-MY -21.7 -5.97 -23.18 00 0.000 0.000
15 0.475 101 -173.2 13.05 25,54
1% 0.475 102 -1g8.1 6.60 -19.Z6
15 0.475 121 =219.8 13.50 31.2¢
15 0.475 122 -18.1 5.00 =18.66
1% 0.475 141 -169.8 17.80 30.05%
15 0.475 142 =18.1 -1.09 -25.30
15 0.475 1¢1 -169.8 13.28 25.1%
15 0.475 162 -18.4 7.42 =-20.87
LC 101 142 121 122 141 142 1561 162
fact 0.00 0.00 1.00 0.00 0,00 0.00 .00 0.00
15 0.475 701 MAX-MY -219.8 13.50 31.26 0.00 9.0400 0.000
LC 101 102 121 122 141 142 161 le2
fact 0.00 0.00 0.00 .00 0.00 1.40 0.00 0.00
15 0.475 702 MIN-MY -18.1 =1.09 =25.30 0.00 0.000 0.000
16 0.000 101 -173.2 13.05 25.54
1le 0.000 102 -18.1 21.21 -19.2¢6




SOFRIST#C AG - www.soflstik, com

P SOFiSTIK

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

BOX CULVERT 1.50x1.9%0 (Hep=0.30m, ks=1000kN/m3)
LOAD COMBINATION FOR DESIGH
I EEEEERERE SRR SRR ER ERRE KRR N
ENVELCOPES ({(MY)
TR R R T R R TR R R R R
Forcas in Beam-Elements
Number = LC Titla N Vz MB u u=z
Ho. [m) Ne. [kN] [kN] (kEm] [kbm2] (o] [mm])
16 0.000 121 -219.8 13.50 31.26
16 0.000 122 -18.1 19.61 -18.&6
le 0.000 141 -163.8 17.80 30.05
1 0,000 142 -18.1 13.53 -25.30
16 0.000 181 =169.8 13.28 25.16
lg 0.9000 162 -18.4 26.90 -20.87
LC 101 102 121 122 141 142 161 162
fact 0.4a0 0.00 1.40 0.00 0.00 0.00 0.00 0.00
16 0.000 701 MAX-MY -219.8 13.50 31.26 0.00 2.000 0,000
LC 101 102 121 122 141 142 161 162
fact 0.00 0.00 0.00 0.o0 0.00 1.400 0.00 0.00
16 0.000 702 MIN-MY -18.1 13.53 -25.30 0.00 0.000 0.000
16 0.475 101 -169.4 43,87 37.:3
16 0.475 102 -13.5 -0.66 -12.3%
16 0.475 121 -216.8 41.921 42 .80
1le 0.475 122 -13.5 -0.66 =12.35
16 0.475 141 -166.7 46.21 43.63
16 0.475 142 -13.5 -6.74 =-21.88
16 0.475 16l -167.0 43.982 37.84
16 0.475 162 -13.5 -0.66 =12,35
LC 101 12 121 122 141 142 161 162
fact 0,00 0.00 0.00 0.00 1.00 0.00 0.00 0.00
16 0.475 701 MAX-MY -166.7 46.21 43.83 .00 0.000 0.000
LC 101 102 121 122 141 142 1lel 162
fact 0.00 0.00 0.00 0.00 0.00 1.00 0.040 0.00
16 0.475 702 MIN-MY -13.5 -6.74 -21.88 0.00 0.000 0.000
17 0.000 101 -0.1 11.64 14.04
17 0.000 102 -58.0 a1.67 =-27.39
17 0.000 121 -0.4 10.50 13.96
17 0.000 122 -%6.3 118.05 -28.57
17 0.000 141 5.7 10,50 24.40
17 0.000 142 -53._ 4 %0.85 -34.3¢
17 0.000 161 -0.4 10.54 13.9¢
17 0.000 162 -65.8 90.52 -23.42
LC 101 102 121 122 141 142 161 162
fact 0.00 0.0g 0.00 0.00 1.00 000 0.00 0.00
17 0.000 701 MAX-MY 5.7 10,50 24,40 0.00 0.000 4.000
LC 101 1oz 121 122 141 142 161 162
fact 0.a0 0.00 0.00 0.00 0.00 1.00 0.040 0.00
17 0.000 702 MIN-MY -59.9 %0,85 -34.386 0.00 2.000 0.000
17 0.245 101 -0.8 78.79 35.432
17 0.z245 1402 -55.0 5.51 -1%.81
17 0.245 121 =1.3 100.80 41.22
17 0.245 122 -52.3 5.51 -19.08
17 0.245 141 5.0 77.47 45,41
17 0.2453 142 -556.18 5.51 -26.81
17 0,245 161 -1.1 77.47 34.97
17 0.245 162 -62.8 5.18 =-20.9&
LC 101 102 121 122 141 142 161 162
fact 0.a0 0.00 0.00 .00 1.00 0.00 0.00 0.00
17 0.245 701 MAX-MY 5.0 77.47 45.41 0.00 0,000 g.000
LC 101 102 121 122 141 142 161 1€2
fact 0.00 a.00 0.00 0.00 0.4a0 1.00 0.04 0.00
17 0.245 702 MIN-MY -56.8 5.51 -26.81 0.00 4.0400 0.000
17 9.375% 101 -0.8 57.31 44.28
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SOFiSTiK Hellas Ltd, - 10433 Athens - Greece - Tel 8220807, Fax 8251532
MAXIMA - SUPERPOSITION OF LOAD CASES ({V 14.76-23)

BOX CULVERT 1.50x1.90 (Hep=0.30m, ks=1000kN/m3)

LOAD COMBIMATION FOR DESIGN

LEA L ERENAR RN EES RS RSN

ENVELOPES (MY}

LR R R R R R R R L T

Forces in Beam~Elements

Humbear ® LC Title N vz My MB u u-z
No. [m] Wo. {kN] [kN] [leim ] [klm2 ] [mm] [mm]
17 0.375 102 -55.0 3.83 -19.21
17 0.375 121 -1.3 73.25 52,54
17 0.375 122 -52.3 3.83 -18.48
17 0.375 141 5.0 56.33 34.11
17 0.375 142 -56.8 3.83 -26.20
17 0.375 1el -1.1 56.33 43.67
17 0.375 162 -£2.8 3.50 -20.39
LC 101 102 121 122 141 142 1E1 le2
fact 0.00 0.00 0.00 0.00 1.00 .00 Q.00 0.00
17 0.375 701 MAX-MY 5.0 56.33 54,11 .00 0.000 0.000
LC 101 102 121 122 141 142 181 162
fact 0.00 0.09 0.00 0.00 0.00 1.00 0.00 0.00
17 0.375 702 MIN-MY -56.8 3.83 -26.20 .00 0.000 0.000
18 09.000 101 -0.8 57.31 44,28
18 0.000 102 -55.0 3.83 -19.21
16 0.000 121 -1.3 73.25 52.54
18 0.000 122 -52.3 3.83 -18.48
18 0.000 141 5.0 56.33 54,11
18 0.000 142 -56.8 3.83 -26.20
18 0.000 161 -1.1 56.33 43.67
18 0.000 162 -62.8 3.50 -20,39
LC 101 102 121 122 141 142 lel 162
fact 0.00 0.00 0.00 0.00 1.00 0.00 0.00 0.00
18 0.000 701 MAX-MY 5.0 56.33 54.11 .00 0.000 0.000
LC 101 102 121 122 141 142 161 162
fact 0.00 0.00 9.00 0.00 0.00 1.00 0.00 0.00
18 0.000 702 MIN-MY -56.8 3.83 -26.20 .00 0.000 0.000
18 0.375 101 -0.8 -4.65 54,15
18 0.375% 102 -55.0 -1.00 -185.68
18 0.375 121 -1.3 -£,21 65.11
18 0.375 122 ~52.3 -1.00 -17.95
18 0.3715 141 5.0 -4.63 &3.80
18 0.375 142 -55.8 =1.00 -25.87
18 0.375 161 -1.1 -4,65 53.36
18 0.375 16z -62.8 -1.34 -19.99
LC 101 102 121 122 141 142 161 162
fact 0.90 0.00 1.00 0.00 0.00 0.00 0.00 0.00
18 0.375 701 MAX-MY -1.3 -6.21 65.11 00 0.000 0.000
LC 10l 102 121 122 141 142 161 162
fact 0.00 0.00 0.00 0.00 0.00 1.00 0.00 0.00
18 0.375 702 MIN-MY =56.8 -1.00 =-25.67 .00 0.000 0.000
19 0.000 101 -0.8 -4,65 54.15
19 0,000 102 -55.0 -1.00 -18.68
1% 0,000 121 -1.3 -6.21 65.11
19 0,000 122 -52.3 -1.00 -17.95
19 0.000 141 5.0 -4.65 63.80
19 0.000 142 -56.8 =1.00 =25.8%7
19 0.000 161 -1.1 -4.63 53.36
19 0.000 162 -62.8 -1.34 -19.99
1C 101 102 121 122 141 142 161 162
fact 0.90 0.00 1.00 0.00 .00 g.00 0.00 0.00
1% 0.000 701 MRX~MY -1.3 -6.21 65.11 .00 0.000 0.000
LC 191 102 121 122 141 142 161 162
fact 0.00 0.00 0.00 0.00 0.00 1.00 0.00 0.00
19 0.000 702 MIN-MY -56.8 -1.00 -25.67 00 0.000 0.000
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SOFISTIK Hellas Ltd. - 10433 Athens - Greece - Tel. 8220607, Fax 8251632
MAXIMA - SUPERPOSITION OF LOAD CASES (V 14.76-23)

BOX CULVERT 1.50x1.%0 (Hep=0.30m, ks=1000kN/m3)

LOAD COMBINATION FOR CESIGN

R R R R e R R R XY

ENVELOPES (MY}

E R e e S e

Forcae= in Beam-Elementa

Humber x®x LC Titla N vz My HB u u-z
No. [m) Mo. [kN) [kN] [kNm] [kNm2 ] {mm] [mm]
19 0.375 101 -0.8 -56.91 44.09
19 0.375 102 -35.0 -5.84 -~19.9¢
19 0.375 121 -1.3 =72.72 52.29
19 0.375 122 -52.3 -5.84 -19.23
19 0.375 141 5.0 =55.83 53.92
19 0.375 142 -56.8 -5.84 -26.95
12 0.375 16l -1.1 -55.93 43.48
19 0.275 1le2 -62.8 -6.17 =-21.40
LC 101 102 121 122 141 142 161 162
fact 0.00 0.00 0.00 0.00 1.00 0.00 0.00 0.00
1% 0.375 701 MAK-MY 5.0 -55.93 $3.92 0.00 0.000 0.000
LC 101 102 121 122 141 142 141 162
fact ¢.00 0.00 0.00 0.00 Q.00 1.400 0.00 0.00
19 0.375 702 MIN-MY -56.8 -5.84 -25.8%5 0.a0 4.000 0,000
20 0.000 101 ~0.8 =-56.81 44.09
20 0.000 102 -55.0 -5.84 -19.9%6
20 .000 121 -1.3 -=72.72 52.29
20 0.000 122 -52.3 -5.84 -19.23
20 0.000 141 5.0 =-55.93 53.92
20 0.000 142 -56.8 -5.84 -26.95
20 0.000 1lel -1.1 -55.93 13.48
20 0.000 1s2 -62.8 -6.17 =-21.40
LC 101 102 121 122 141 142 11 1€2
fact 0.00 0.00 0.00 0.00 1.00 0.00 .04 4.00
20 0.000 701 MAX-MY 5.0 -55.93 53,92 0.00 0.000 0.000
LC 101 102 121 122 141 142 161 162
fact 0.00 0,00 0.00 a.00 0.00 1.00 o.o0 .00
20 0.000 702 MIN-MY -546.8 -5.84 -26.95 0.00 0.000 0.000
20 9.130 191 -0.8 -78.39 35.29
20 0.130 102 =-55.0 -7.52 =20.93
20 0.130 121 -1.3 -100.2¢€ 41.04
20 0.130 122 -52.3 -7.52 =-20.10
20 0.130 141 5.0 =77.07 45,27
20 0.130 142 -56.8 -7.52 =-27.82
20 0.130 181 -1.1 =77.07 34.84
20 ¢.130 1e2 -62.8 -7.85 =-22.31
LC 101 102 121 122 141 142 161 le2
fact 0.00 0.00 0.00 0.00 1.00 0.00 0.00 0.00
20 0.130 701 MAX-MY 5.0 =77.07 45.27 0.00 0.000 0.000
LC 101 102 121 122 141 142 161 162
fact ¢.00 0.00 0.00 0.00 0.00 1.00 0.00 0.00
20 0.130 702 MIN-MY -56.8 -7.52 =-27.82 0.00 0.000 0.000
20 0.375 101 -0.1 -11.64 14.04
20 0.375 102 -58.0 -102.98 =-27.¢6%
20 0,375 121 -0.4 -10.50 13.96
20 0.375 122 -56.3 -132.47 -28.46
20 0.375 141 5.7 -10.50 24.40
20 0.375% 142 -59.9 -102.17 -34.66
20 0.375 161l -0.4 -10.50 13.96
20 0.375 182 -65.8 -102.51 =-29.22
LC 101 102 121 122 141 142 161 162
fact 0.00 0.00 6.00 0.00 1.00 0.00 0.00 0.00
20 0.375 701 MAX-MY 5.7 -10.50 24.40 0.00 0.000 0.000
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5 SOEISTiN | SOFISTIK Hellas Lid. - 10438 Athens - Greece - Tel, 8220607 Fax 8251632
- el MAXIMA -~ SUPERPOSITION OF LOAD CASES (V 14.76-23)

BOX CULVERT 1.50x1.90 (Hep=0.30m, ka=1000kN/m3)
LOAD COMBINATION FOR DESIGN

LIS R L RS RIS SRS RS L]

ENVELOPES (MY)

LA AL LA E LR LEERERERELELELYE]

Forcas in Besam-Elemsnts

Numbex x LC Title N vz My MB u u-z
Fo. [m] No. [lx¥] (k] [kMm] [kNm2] [mm] [mm]
LC 101 102 121 122 141 142 161 152

fact 0.00 0.00 0.00 0.00 0.00 1.00 0.00 0.00

20 0.375 702 MIN-MY -59.9 -102.17 -34.66 0.00 0.000 0.000
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2 SOEISTiK SOFISTIK Hellas Ltd, - 10433 Athens - Greece - Tel. 8220607, Fax §251632
- ' 1 WINGRAF - GRAPHICS FOR FINITE ELEMENTS {V 14.84.23)

BOX CULVERT 1.50x1.90 {(Hep=0.30m, ks=1000kN/m3)
ENVELOPES FOR MY

41.73] []43.63 g
|
| 131.26
31.29 ‘
\ 26.10
26,13 g8 _|
I 24.99
25.02
3546/ | 136.30
— 8-
8 & 88 3 °
g e © 9oy
-2.00 -1.00 0.00 1.00 2.00 3.00 4.00 m
| | | | (. |
% Sector of system Bean Elements M1:40
% Beam Elemants , Bending moment My, Loadcase 701 MAX-MY BEAM | 1 cm 3D = 200.0 kNm
{Max=65.1)
8 8§ & 8 8
~
? & § ] @
E : —
||“ -21.88 2-
[ll-24.58
1-21.11 g _|
| ]
-10.20 [—
5 = 8 N
o [[+} o
ol & 5 9 @ §
B ot i = g |
Qo
-2.00 1,00 0.00 1.00 2.00 3.00 4.00 m
| | | | | | | |
Sector of system Beam Elemenis 01:40

%—X Beam Elements , Bending moment My, Loadcase 702 MIN-MY BEAM | 1 om 3D = 200.0 kNm:
{Min=-55.3) (Max=0.771)
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& SOFISTIK

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

BOX CULVERT 1.50x1.90 (Hep=0.30m, ks=1000kNH/m3)

LOAD COMBINATION FOR DESIGN

LA R A A RS LA R R R NY]

ENVELOPES {VZ)

tAA R AR R L ERREERELESEE SRS

Combination rule Wumbar
Dagign Combination
Resulting loadcases type
Loadcase selesction
tactor

Numbar
103
104
123
124
143
144
163
164

1

.00

1.00

[l

.00
.00
.00
.00
.00
.00

typa

Exclusive
Exclusive
Exclusive
Exclusive
Exclusive
Exclusive
Excluzive
Exclusive

Genezrated Loadcazas
NHumber Comb Title

1 MAX-VZ BERM
1 MIN-¥Z BEAM

703
704

1

Design Combination

LC AG MAX-VZ BEAM
LC AG MIN=VZ BEAM
L AG MAX-VZI BEAM
LC AG MIN-VZ2 BEARM
LC AG MAX-VZ BERM
LC AG  MIN=VZ BEAM
Lc AG MAX-VZI BEARM
LC AG MIN-VZ BEAM

Title
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P SOFiISTiK SOFiISTiK Hellas Ltd. - 10433 Athens - Greece - Tel 8220607, Fax 8251832
- ! ' WINGRAF - GRAPHICS FOR FINITE ELEMENTS (V 14.94-23)

BOX CULVERT 1.50x1.50 {Hep=0.30m, ks=1000kN/m3)
ENVELOPES FOR V2

~
f\i -
0 -
;_5 @
(=3
6.91 g
10.49
l17.27 g8 _|
Il|36.68
[
1 2
158.50 ~
0
—— = g _|
S s
Ij )
|
-1.00 0.00 1.00 2.00 3,00 4.00 m
| | 1 | |
Sector of system Beam Elements M1:40
Beam Elements , Shear force Vz, Loadcase 703 MAX-YZ BEAM | 1 ¢m 38 = 300.0 kN
{Min=-16.7) (Max=152.7)
< o
@ R
o m
-52.61]' § —
|
ll
-32.46]
]|
-15.15) g _|
-7.09 -
S
58 o |~
- 8 _
[ = 5@ P4
wn d
s %
©
)
-2.00 +1.00 0.00 1.00 2.00 3,00 400 m
! | ! 1 I I [ |
Sector of system Beam Elements BM1:40

Beam Elements , Shear force V2, Loadcase 704 MIN-VZ BEAM |, 1 cm 3D = 300.0 kN
{Min=-153.2) (Max=17.5)
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s SOEISTil SOFISTIK Hellas Ltd. - 10433 Athens - Greece - Tel. 8220607, Fax 8251632
kg 1a i MAXIMA - SUPERPOSITION OF LOAD CASES (V 14.78-23)

BOX CULVERT 1.50x1.90 (Hep=0.30m, ks=l000kN/m3)
LOAD COMBINATICH FOR DESIGN

LA E AR LERLES R SRS RS EEESY

ENVELOPES (N}

LA E R AL R EEE SRS R R LR Y Y]

Combination rule Number 1

Daszign Combination

Resulting leadcasas type Design Combination

Loadoase selaction

Humber factor type Title
1405 1.00 Exclusive LC A3  MAX-N BEAM

106 1.00 Exclusive LC AG MIN-N BEAM
125 1.00 Exclusive LC ARG MAX-N BEAM
126 1.90 Exclusive LC AG MIN-N BERM
145 1.00 BExclusive LC A3 MAX~-N BEARM
146 1.00 Exclusive LC AG MIN-N EBEAM
165 1.00 Exclusive LC AG MAX-N BEAM
166 1.00 Exclusive LC AG MIN-N REAM

Generated Loadcases
Number Comb Title
705 1 MAX-N BERM
706 1 MIN-N BERM
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e SOFISTIK SOFISTIK Hallas Lid, - 10433 Athens - Greaca - Tel 8220607, Fax 8251632
- ! ! WINGRAF - GRAPHICS FOR FINITE ELEMENTS (V 14.94-23)

BOX CULVERT 1.50x1.90 {Hep=0.30m, ks=1000kN/m3)
ENVELOPES FOR N

Beam Elements , Normal force Nx, Loadcase 706 MIN-N BEAM |, 1 cm 3D = 250.0 kN
(Min=-233.1) (Max=-65.8)

| -
i ;Q P~ 8
wn —
-12.2 1] 5
-17.1
-15.8
Il
-20.7]
-18.3 8 _
-24.2)
-22.9
1-26.5 P~ P~
¢ _9 5
q —
Qo
2,00 -1.00 0.00 1.00 2.00 3.00 4.00 m |
| ! | | | ! 1
X Sector of system Beam Elements M1:4D
¥_ Beam Elements , Normal farce Nx, Loadcase 705 MAX-N BEAM |, 1 cm 3D = 250.0 kN
{Min=-27.8} {Max=5.70)
oo (=] o0
To R iTe}
A i |
Tt q
2163 -216.8 S -
-220.8
-220.4
| =224 9
=224.5 8 _|
-229.0
-228.5
| hs
L R -233.1
C I T T T T T 71 ] 8 _
o
-2.00 -1.00 Q.00 1.60 200 300 4,00 m
1 | | | 1 | |
Sector of system Beam Elemenis M1:40
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& SOEISTIX SOFISTIK Hellas Ltd. - 10433 Athens - Greece - Tel.B220607, Fax 8251632
- ! MAXIMA - SUPERPOSITION OF LOAD CASES (V 14.76-29)

BOX CULVERT 1.50x1.90 (Hep=0.30m, ks=1000kN/m3)
comb. no.5 U.L.S, - EARTHQUAKE

Combination rula Humber 1
Design Combination
Resulting loadcases type Design Combination
Loadcase selection
Humbar factoxr typs Title
1 1.00 permanent load grouped in actions S5ELF WEIGHT

2 1.00 permanent load grouped in actions SOIL FILL WEIGHT
3 1.00 permanent load grouped in actions EARTH PRESSURE
30 0.20 Conditional LC LIVE LOLDS

10 0.20 Conditional LC LIVE LOAD EARTH PRESSURE

12 1.00 Exclusive LC A 1 SEISMOS SE FASH

Geanerated Loadcases
Number Comb Title

201 1 MAX-MY BERM
292 1 MIN-MY BERM
203 1 MAX-VZ BEAM
204 1 MIN-VZ BERM
205 1 MRX=-N BEAM
208 1 MIN-N BEAM
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B SOESTiK | SOTISTIK Hellas Ltd. - 10433 Athens - Greece - Tel 8220607, Fax 8251632
< ral WINGRAF - GRAPHICS FOR FINITE ELEMENTS (V 14.94-23)

BOX CULVERT 1.50x1.90 {(Hep=0.30m, ks=1000kN/m3)
ENVELOPES FOR MY

?_ Beam Elements , Bending moment My, Loadcase 202 MIN-MY BEAM , 1 cm 3D = 60.0 kNm
(Min=-18.6) (Max=5.02)

I
P~ =
=] 3}
_ 0 F=) n
5.33] 8 I o [12.11 S
[
/
| |
) 0.96
0.96]
-0.6
-0.68 3 _
l' 83
0.83
7.83 ﬂ” 13.08
I = 8-
L_—:—E';_m—?-—:_': &
g3 © X Qg
o @O w v g :
- - | =
-1.00 0,00 1.00 2,00 300 4.00 m
| 1 1 L | i
X Sector of system Baam Elemeris YERP
¥_ Beam Elements , Bending moment My, Loadcase 201 MAX-MY BEAM |, 1 cm 3D = E0.0 kNm
{Min=-2.97) {Max=15.8)
I
S
2 5 & 3 ¥
i @ g _'_T__—'—l
_— .
Qo
2.99 2.99 S -
-7.32
-11.06 8
-6.84
4.83 k& & B 483
o @ W 8
= .! —— — =
o (=]
=]
"}
-2.00 -1.00 c.00 1.00 2.00 3.00 4,00 m
! ! | ! ! I L
Seclor of system Beam Elements M1:40
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oo SOFISTIK SOFISTIK Hellas Ltd. - 10433 Athens - Greece - Tel B220607, Fax 8251632
- 13kt WINGRAF - GRAPHICS FOR FINITE ELEMENTS (V 14.94-23)

BQx CULVERT 1.50x1.90 {Hep=0.30m, ks=1000kN/m3)
ENVELOPES FOR VZ

o
-
s 8
E‘_: @
—_——
-9.57 42997 8-
47.68| |
-5.99 ‘
21 16.63 L
2 _|
117.89
\ =
_\37.38 g 3
5=
= J———'_&_“—'_H § =
5 =«
o °
Y
-1.00 o.00 1.00 2.00 300 4,00 m
_ | | | 1 | | 1
% Sector of system Beam Elemeris M40
¥_ Beam Elements , Shear force Vz, Loadcase 203 MAX-VZ BEAM |, 1 cm 3D = B0.0 kN (Min=-16.8)
(Max=47.7) -
o
h i
8 & &
s 5 =~ 8 8
T < '
] L]
' ]
0.38
-18.06 S _
7.16
8
116.83 5 r*‘_-
Ln T ] 2 _|
] <
— w
b o
Y v
-1.00 0.00 1.00 200 300 4.00 m
| | | | |
Sector of system Beam Elements M40
¥_ Beam Elements , Shear force Vz, Loadcase 204 MIN-VZ BEAM |, 1 cm 3D = 80.0 kM (Min=-46,5)
Ma=17.5)
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o SOFISTiK SOFiISTIK Hellas Ltd. - 10433 Athens - Greecs - T4l.8220607, Fax 8251632
- LA WINGRAF - GRAPHICS FOR FINITE ELEMENTS (V 14.84-23)

BOX CULVERT 1.50x1.90 (Hep=0.30m, ks=1000kN/m3)
ENVELOPEE FOR N

o o L) «
o o o =}
5 T v
E 1 —T—
3.5 g -
-17.1
-20.7l
. 8 _
—24.2"
< o
§ 8 [ 28
[ ] I s
=
-2.00 -1.00 0,00 .00 2,00 300 4.00 m
| | o | 1 1 1 |
Sector of system Beam Elements M1:40
Beam Elements , Normal force Nx, Loadease 205 MAX-N BEAM , 1 cm 3D = 80.0 kN (Min=-27.8)
(Max=-8.68)
g _|
2
w
+ @ 3T 3 3
(=} It}
L_.F__IJ———‘
=T
276 | -32.4\!‘” 8
\ -36.0_|
-39.5|_ "
| ]
[
@ o b |
28
o W %.’ ‘
=
q —
(=]
-2.00 -1.00 0.00 1.00 2.00 3,00 4,00 m
___ e — I | |
% Sector of system Beamn Elements MA1:40
% Bearn Elements , Norrmal force Nx, Loadcase 206 MIN-N BEAM | 1 cm 3D = 80.0 kN (Min=-58.5)
(Max=-27.8)
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o SOEISTIK SOFISTIK Hellas Ltd. - 10433 Athens - Greece - Te).8220607, Fax 8251632
- 1a kbl AQB - DESIGN OF CROSS-SECTIONS (V 13.55-23)

BOX CULVERT 1.50x1.9%0 (Hep=0.30m, ks=1000kN/m3)
DESIGN - ULTIMATE LIMIT STATE

Selected Beam Elements
FROM TO INC X-VALUE NC MEMBER cs0 cgl ce2 cs3 cs4 cs5
all elements
Default design code 1s EuroNorm EN 1992 Concrete with country code 30 (Hellas/Greece)
Class (Tab.7.1N}: N (Reinforced members and prestrassed members with unbonded tendons)
Snow load zone @ 1

Materials
Wo. 1 C 25730 (EN 19%2;
Ho. 3 S 500 (EN 1892}

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

Considered Load Cases

101 102 103 104 105 106
121 122 123 124 125 126
141 142 143 144 145 146
151 162 162 164 165 166

Ultimate Load Design

Design for ultimate loads EuroMorm EN 19%2 Concrete
Uniaxial bending
Safety factors S5C-1 5C-2 SC-% S5-1 58-2 PIIa
1.50 1.50 1,50 1.15 1.10 K
Strain limits cl cz 51 52 21 22
=-2.50 -2.00 3.00 45.00 -3.50 18.00

parameters for reinforcements

Minimum reinforcements compression min. reinforcem. maximum-—
Bending. Compress. e/d NW/Npl requ. section reinforc.
0.00 [ecm2) 0.00 [cm2] 3.50 0.0010 0.00 G.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 reinforcemmnts uses Ultimate Limit strain-stress law with individual safety factors

MHo., temp Material- IAX . COmMPL at max . tens at tension-
lav. safety stress strain strass =train sastiffening
[-1 [MPa] [o/c0] [MPa] fofoo] [MPa]

1 Q 1.500 -14,17 =-2.00 0.00 0.00

3 o 1.150 -478.26 -50.00 478.26 50,00

Shear Design

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

Mo f-cd  tau-rd  $igIIQ  sigIIT sigllg+ £yd
[rpa] [MPa] [tPa] [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 Beinforcaments LCR 1
Hote: Layer includes reinforcement= for torsion if followed by T
Hote: Layer has only compraesaion reinforcements if followed by a quote
Beam x[m] WoS mua  Ag-Sum ghift by Lay-0&5 Lay-1&6 Lay-2&7 Lay-3&8 Lay-4&5

[-1 [em2] [m] [em2] [cm2] [em2] [em2] fem2]
1 0.000 2 0.14 4.14 3.13 1.01
1 0.245 2 0.17 5.19 1.00 4,20
2 0.000 2 0.1% 4.44 1.00 3.44
2 0.lee z2 0.20 5.87 1.00 4.87
3 0.000 2 0.18 5.27 1.00 4.27
3 0.1¢68 2 0.21 6.22 1.00 5.22
4 0.000 2 0.1% 5.865 1.00 4.65
4 0.1¢68 2 0.20 5.99 1.00 4.99
5 0.000 2 0.20 5.99 1.00 4.99
5 0.168 2 0.19 5.65 1.00 4.65
& 0.000 2 9.21 €.22 1.00 5.22
6 0.168 2 0.18 5.27 1.00 4.27
7 0.000 2 0.20 5.87 1.00 4,87
7 0.168 2 0.1% 4.44 1.00 3.44
[ 0.000 2 0.17 5.19 1.00 4.19
[ 0.245% 2 0.14 4,27 3.21 1.06
9 0.000 3 0.1l6 4,66 3.00 1.67
9 0.475 2 0.09 2.79 0.99 1.80
10 0.000 2 0.09 2.79 0.99 1.80
10 0.475 3 0.09 2.63 0.99 1,64
11 0.000 3 0.09 2,63 0.99 1.64
11 0.475 i 0.07 1.99 0.99 1.00
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- ba bl AGB - DESIGN OF CROSS-SECTIONS (V 13,55-23)

SOFISTIK AG - www, sofistik.com

BOX CULVERT 1.50x1.%0 {Hep=0.30m, ks=1000kN/m3)
DESIGN - ULTIMATE LIMIT STATE

Longitudinal Reinforcamanta LCR 1
Note: Layer includes reinforcements for torgion if followed by T
Hotw: Layer has only compression reinforcements if followed by a queote
Beam x[m] o8 mue  Asa-Sum shift by Lay-0&5 Lay-1&6 Lay-2&7 Lay-3&8 Lay-4£9

[-1 [em2] [m] [em2] [em2] [om2] {em2] [em2]
12 0.000 3 0.07 1.99 .99 1.00
1z 0.4%5 2 0.09 2.58 1.58 1.00
13 0.000 3 90.08 2.64 1.64 1.00
13 0.47% 3 0.07 2.23 0.99 1.23
14 0.000 2 0.07 1.9%9 0.%9 1.00
14 0.475 3 0.10 2.90 0.99 1.91
15 0.000 3 0.08 2.66 0.99 1.67
15 0.475% i 0.09 2.82 0.959 1.82
16 0.000 3 0.10 3.01 0.99 2,02
16 0,475 3 0.14 q.22 2.56 1.67
17 0.000 1 4.1% 5.72 2.19 3.52
17 0.245 1 0.22 6.67 5.12 1.54
17 0.375 1 0.24 7.14 5:68 1.48
18 0.000 1 .24 7.14 5.68 1.46
18 0.375 1 0.25 7.36 5.98 1.37
19 0.000 1 0.25 7.36 5.598 1.37
19 0.375 1 0.24 7.21 5.65 1.56
20 0.000 1 0.24 1.21 5.65 1.56
20 0.130 1 0.23 6.78 5.11 1.67
20 0.375 1 0.20 5.92 2.19 2.73

Shear Reinforcements per Cutted Part of Section LCR 1
Baam x[m] Hos Azl-Mt SLay-0&S5 SLay-186 SLay-247 SLay-34B SLay-45&9
[em2/m]) ([em2/m) (em2/m] [em2/m] (em2/m] [em2/m]

1 0.000 2 0.00 6.34
1 0.245 2 0.900 5.78
2 0.000 2 0.00 0.01
z .18 2 0.00 0.01
3 0.000 2 0.00 0.0l
3 0.168 2 0,00 0.01
4 0.000 2 0.00 0.01
4 0.1568 2 b.00 0.01
5 0.000 = 0.00 0.01
5 0.168 2 n.00 0.01
3 0.000 2 0,00 0.01
6 0.l68 2 0.00 0.01
7 0.000 2 0.00 .01
7 0.168 2 0.00 .01
8 0.000 2 0.00 5.80
8 0.245 2 0.00 5.36
S 0.000 3 0.00 0.01
£ 0.475 3 0.00 0.01
10 0.000 3 g.00 .01
10 0.475 3 0.00 0.01
11 09.000 3 0.00 0.01
11 0.475 3 0.00 0.01
12 0.000 3 0.00 0.01
12 0.475 3 0.00 D.01
13 0.000 3 0.00 D.01
13 0.475 3 0.00 0.01
14 0.0400 3 0.00 0.0l
14 0.475 3 0.00 n.ol
15 0.000 3 0.00 0.01
15 0.475 3 0.00 0.01
16 0.000 3 0.00 0.01
16 0.475 3 n.00 0.01
17 0.000 1 .00 7.02
17 0.245 1 0.040 g.01
17 0.375 1 0.00 0.01
18 0.000 1 0,00 0.01
18 0.375 1 0.00 .01
19 0.000 1 .00 #.01
18 0.375 1 0.00 0.01
20 0.000 1 0.00 0.01
20 0.130 1 2.00 0D.01
20 0.375 1 0.00 7.42
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BOX CULVERT 1.50x1.%0 (Hep=0,30m, ks=1000kN/m3)
DESIGH RNALYSIS - SEISMIC COMBINATIONS

8elected Beam Elaments
FROM ™0 INC X-VALUE HNC MEMBER cs90 cs8l1l cs2 €53 cs4 £ss5
all elements
Default design code is EuroNorm EN 1992 Concrete with country code 30 (Hellas/Greesce)
Class (Tak.7.1M): N {Reinforced membersz and prestressed members with unbonded tendons)
Snow load zone : 1

Mataerials
No. 1 ¢ 25/30 {(EN 1992)
No. 3 5 500 (EN 1992)

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

Considered Load Cases
201 202 203 204 205 206

Ultimate Load Daszign

Desgign for ultimate loads EuroNorm EN 1992 Concrete
Uniaxial hending
Safety factors S5C-1 S8¢-2 8C-5 85~1 £35-2 PIla
1.50 1,50 1.%0 1.15 1.10 7
Strain limits cl c2 51 52 zZ1 Z22
-2.50 -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 [em2) 0.00 [cm2) 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 treinforcements uses Ultimate Limit strain-stress law with individual safety factors

MHo. temp Material- max . compT at max . tensg at tension—
lav. sataety stress atrain stress atrain stiffening
i-] [MPa] [o/ocl [rPa] [o/oc] [MPa]

1 0 1.500 -14.1%7 -2.00 0.00 Q.00

3 1] 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

MHo f=cd tau-rd siglIQ sigIlIT igIIQ+ fyd
(MFa] [MPa] [MPa] (MPa] [HPa] [MPa]

1 14.17 0.12 7.63 7.65 7.65
3 434.78

Tolerance for exceeding maximum shear or principal compression stress 0.0200

Longitudinal Reinforcements LCR 1
Wote: Layer includes reinforcements for torsion if followed by T
Hota: Layetr has only compression reinforcements if followed by a quote
EBsam x[m] Hos e Ag-Sum shift by Lay-0&5 Lay=-166 Lay-2&7 Lay-348 Lay-449%

-1 (em2] [m] [em2] [em2]) [em2] [emZ] [em2]
1 0.000 2 0.14 4,14 3.13 1.01
1 0.245 2 0,17 5.19 1.00 4.20
2 0.000 2 0.15 4,44 1,00 3.44
2 0.168 2 0.20 5.87 1.00 4.87
3 0.000 2 0.1e 5.27 1.00 4.27
3 0.168 2 0.21 6.22 1.00 5.22
1q 0.000 2 0.19%9 5.65 1.00 4.65
4 0.168 2 0.20 5,99 1.00 4.99
3 0.000 2 0.20 5.99 1,00 4.99
5 0.1¢8 2 0.19 5.65 1.00 4.65
6 0.000 2 0.21 €.22 1.00 5.22
£ 0.168 2 0.1 5.27 1.00 4.27
7 0.000 2 0.20 5.87 1.00 4.87
7 0.1¢68 2 0.15 4.44 1.00 3.44
2 0.000 2 0.17 5.19 1.00 4,19
8 0.245 2 0.14 4,27 3.21 1.08
9 0.000 3 0.16 q.66 3.00 1.67
9 0.475 3 0.09 2.79 0.99 1.80
10 0.000 3 0.09 2.79 0.99 1.80
10 0.475 3 0.09 2,63 0.989 1.64
11 0.000 3 0.0% 2.63 0.99 1.64
11 0.475 3 0.07 1.99 0.99 1.00
12 0.000 3 0.07 1.99 0.98 1.00
12 0.475 3 0.09 2,58 1.58 1.00
13 0.000 3 0.09 2.64 1.64 1.00
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- i 1 AQB - DESIGN OF CROSS-SECTIONS (Vv 13,55-23)

BOX COULVERT 1.50x1.90 (Hep=0.30m, ks=1000kN/m3)
DESIGH BRHALYSIS - SEISMIC COMBINATIONS

Longitudinal Feinforcements LCE 1
NHote: Layer includes reinforcements for torasion if followed by T
Hota: Layar has only comprassion rainforcements if followed by a quote
Baam x[m] NoS mue Ag-Sum shift by Lay-0&5 Lay~156 Lay-2&7 Lay-368 Lay-449

-1 [em2]) [m] [em2] [em2] [om2]) [emZ] (en2)
13 0.475 2 0.97 2.23 0.99 1.23
14 0.000 3 0.07 1.99 0.%9 1.00
14 0.475 3 0.10 2.590 0.99 1.91
15 0.000 3 0.09 2.66 0.59 1.67
15 0.475% 3 0.0% 2.82 0.99 1.82
le 0.000 3 4.10 3.01 0.99 2,02
16 0.475 3 0.14 4.22 2.56 1.67
17 0.000 1 0.1% 5.72 2.19 3.52
17 0.245 1 o0.22 6.67 5.13 1.54
17 0.375 1 0.24 7.14 5.60 1,46
18 0.000 1 0.24 7.14 5.68 1.46
18 0.375 1 0.25 7.36 5.98 1.37
19 0.000 1 0.2% 7.36 5.98 1.37
19 0.375 1 0.24 F.21 5.65 1.586
20 0.000 1 90.24 7.21 5.65 1.5¢
20 0.130 1 0.23 £.78 5.11 1.67
20 0.375 1 0.20 5.92 2.19 3.73

Shear Reinforcements pmr Cutted Part of Section LCR 1
Baam x[m] WosS A=l-Mt SLay-0&5 SLay-1&€ SLay-2&7 SLay-3&8 SLay-449
[em2/m] [em2/m] [em2/m] [em2/m] (cm2/m] [cm2/m]

1 0.000 2 0.00 6.34
1 0.245 2 .00 £.78
2 0.000 2 0.00 0.01
2 0.168 2 0.00 0.01
2 0.000 2 a.00 0.01
3 0.168 z 0.00 0.01
4 0.000 2 0.00 0.01
4 0.168 2 0.00 0.0t
5 0.000 2 0.00 .01
5 0.168 2 0.00 0.01
3 0.000 ] 0.00 0.01
6 0.1&8 2 0.00 p.ol
7 0.000 2 0.00 0,01
7 0.168 2 0,00 0.01
B 0.000 2 0.00 5.B0
B 0.245 2 0.00 6.36
9 0.000 3 0.00 (.01
9 0,475 3 0.00 0.01
10 0.000 3 0.00 0.0l
10 0.475 3 a.0a0 a.01
11 0.000 3 .00 0.01
11 0.475 3 0.04 0.01
12 0.000 3 0.400 .01
12 0.4%5 3 0.00 n.01
13 0.000 3 0.00 0.01
13 0.475 3 0.00 0.01
14 0.000 3 0.00 0.01
14 0.475 3 D.00 0.01
15 0.000 3 0.go 0.01
15 0.475 3 0,00 0.01
16 0.000 3 0.00 0.01
16 0.475 3 0.00 0,01
17 0.00Q0 ], 0.o0 7.02
17 0.24% 1 0.00 0.01
17 0.375 1 .00 0.01
1ig 0.000 1 0.00 g.01
18 0.375 1 .00 0n.01
13 0.000 1 a.00 0.01
19 0.375 1 4,00 0.01
20 0.0400 1 0.00 0.01
20 0.130 1 0.00 .01
20 0.375 1 0.0D T.42

Longitudinal Rainforcements Accumulated minimum
Note: Layer includes reinforcements for torsion if followed by T
Note: Layer has only compression reinforcements if followed by a quote
Beam x[m] Hof tue As-Sum shift by Lay-0&5 Lay-1&6 Lay-2&7 Lay-348 Lay-489

[-1 [cm2] [m] [cm2] [em2) [em2] [em2] [cm2]
1 0.000 2 0.14 4.14 3.13 1.01
1 0.245 2 0,17 5.19 1.00 4.20
2 0.000 2 0.15 4.44 1.00 3.44
ps 0.168 2 0.20 5.87 1,00 4,87
3 0,000 2 0,18 5.27 1,00 4,27
3 0.168 2 0.21 6.22 1.00 5,22
4 0.000 2 D.19 3.65 1.00 4.65
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- 1akt AQE - DESIGN OF CROSS-SECTIONS (V 13.55-23)

BOX CULVERT 1.50x1.90 (Hep=0.30m, ks=1000kN/m3)
DESIGN ANALYSIS -~ SEISMIC COMBINATIONS

Longitudinal Reinforcements Accumulated minisam
Nota: Layer includes reinforcements for torsion if followed by T
Hote: Layer haz only compression reinforcements if followed by a quote

Beam x[m] HoS mae  As-3um shift by Lay-085 Lay-1&6 Lay-247 Lay-3&€ Lay-4&9

-1 [cm2] [m] [em2) [em2] (em2) [em2]
4 0.1¢8 2 0.20 5.99 1.00 4,99
5 0.000 2 0.20 5.99 1.00 4,00
5 0.168 2 0.19 5.85 1.00 4.65
6 0.000 2 0.21 €.22 1.00 5.22
& 0.168 2 0.1% 5.27 1.00 4.27
7 0.000 2 0.20 5.87 1.00 4,87
7 0.1¢8 2 0.15 4.44 1.00 3,44
B 0.000 2 0.17 5.19 1.09 4,19
B 0.24% 2 0.14 4.27 3.21 1.08
] 0.000 3 0.1 4,66 3.00 1,67
9 0.475 3 0.0 2.79 0.98 1.80
10 0.000 3 0.09 2.79 0.99 1.80
10 0.475% 3 0.09 2,63 0.99 1.64
11 0.000 3 0.09 2.63 0.99% 1.64
11 0.475 3 0.07 1.99 0.99 1.00
12 0.000 3 0.07 1.99 0.99 1.00
12 0.475 3 0.09 2.58 1.58 1.00
13 0.000 3 0.09 2.64 1.64 1.00
13 0.475 3 0.07 2.23 0.99 1.23
14 g.000 3 0,07 1,98 0.99 1.00
14 0.475 3 0.10 2.90 0.99 1.91
15 0.000 3 0.0%9 2.66 0.99 1.87
15 0.475% 3 0.09 2.82 0.99 1.82
1¢é 0.000 3 0.10 3.01 0.99 2.02
i6 0.475 3 0.14 q.22 2,56 1.67
17 0.000 1 0.19 5.72 2.18 3.52
17 0.245 1 0.22 6.67 $.13 1.54
17 0.375 1 0.24 7.14 5.€68 1.4%
18 0.000 1 0.24 7.14 5.68 1.48
18 0.375 1 0.25 7.36 5.88 1.37
19 0.000 1 0.25 7.36 5.98 1.37
19 0.375 1 0.24 7.21 5.65 1.58
20 0.000 1 0.24 7.21 5.65 1.58
290 0.130 1 0.23 6.78 5.11 1.67
20 0.37% 1 0.20 5.92 2.1%9 3.73

Shear Reinforcements per Cuttad Part of Section Accumulated minimum
Beam x[m] WosS Azl-Mt SLay-0&5 SLay-1&6 SLay-2&7 SLay-3&8 SLay-4&9
[em2/m] [em2/m] [em2/m] [om2/m] [em2/m] [cm2/m]

1 0.000 2 0.00 €.34
1 0.245 2 0.00 6.78
2 0.000 2 0.00 0.01
2 0.l¢8 2 0.60 0.01
3 0.000 2 0.00 0.01
3 0.168 2 0.00 0,01
14 0.000 2 0.00 0.01
1 0.168 2 0.00 0.01
5 0.000 2 0.00 0,01
5 0.168 2 0.00 0.01
3 0.000 2 0.00 0.01
6 0.1¢68 2 0.00 0.01
7 0.000 2 0.00 0.01
7 0.168 2 0.00 0.01
B 0.000 2 0.00 €.80
B 0.245 2 0.00 6.36
9 0.000 3 0.00 0.01
a 0.475 3 0.00 0.01
10 0.000 3 0.00 0.01
10 0.475 3 0.00 0.01
11 0.000 3 0.00 0.01
11 0.475 3 0.00 0.01
12 0.000 3 0.00 0.01
12 0.475 3 0.00 0.01
13 0.000 3 0.00 0.01
13 0.475 3 0.00 0.01
14 0.000 3 0.00 0.01
i4 0.475 3 0.00 0.01
15 0.000 3 0.00 0.01
15 0.475 3 0.00 0.01
16 0.000 3 0.00 0.01
16 0.475 2 0.00 0.01
17 0.000 1 0.00 7.02
17 0.245 1 0.00 ¢.01
17 0.3%5 1 0.00 0.01
18 0.000 1 0.00 0,01
18 0.375 1 0.00 0,01

(em2])
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- ' AQB - DESIGN OF CROSS-SECTIONS (V 13.55-23)

BOX CULVERT 1,50x1.90 {(Hep=0.30m, ks=1000kN/m3)
DESIGN ANALYSIS - SEISMIC COMBINATIONS

Shear Feinforcements per Cutted Part of Saction Accumulated minioum
Beam x[m] Nos Asl-Mt SLay-055 SLay-1&6 SLay-2&7 SLay-3&9 SLay-4&%
[cm2/m] [cm2/m] [cw2/m] [cm2/m] [c;m2/m]  [c;m2/m]

15 0.000 1 0.00 0.01
15 0.375 1 0.00 0.01
20 0.000 1 0.00 0.01
20 0.130 1 0.00 0.01
20 0.375 1 0.00 7.42
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<o SOEISTIK SOFISTIK Hellas Lid. - 10423 Athens - Greece - Tel, 8220607, Fax 8251632
- ! 1 MAXIMA - SUPERPOSITION OF LOAD CASES (V 14.76-23)

SOFISTH AG - www.goflstik.com

BOX CULVERT 1.50x1.%0 (Hep=0.30m, ks=1000kN/m3)
comb 1 for S.L.S. -QUASI-PERMANENT COMBINATION

Combination rule Wumber 1
Design Combination
Regulting loadcases type Dasign Combination
Loadcase salaction
¥umbar factor typa Titla
.30 permanent load grouped in actions SELF WEIGHT
.00 permapent load grouped in actions S0IL FILL WEIGHT
.00 permanent load grouped in actions EARTH PRESSURE
.00 Conditional LC SHRINKAGE OF COHNCRETE
.50 Exclusiva LC A 2 TEMPERATURE FLUCTUATIONS
.38 Combined with LC LINEAR TEMPERATURE DIFFE
.50 Exclusive LC & 2 TEMPERATURE FLUCTUATIGHS
.38 Combined with LC LINEAR TEMPERATURE DIFFE
.17 Exclusive LC A4 2 TEMPERATURE FLUCTUATIONS
.50 Combined with LC LINEAR TEMPERATURE DIFFE
. Exclusiva LC & 2 TEMPERATNRE FLUCTUATIONS
.30 Combined with LC LINEAR TEMPERATURE DIFFE
.30 Exclusive LC A 2 TEMPERATURE FLUCTUATIONS
.38 Combined with LC LINEAR TEMPERATURE DIFFE
.50 Exclusive LC 4 2 TEMPERATURE FLUCTUATIONS
.38 Combined with LC LINEARR TEMPERATURE DIFFE
.17 Exclusive LC & 2 TEMPERATURE FLUCTUATICNS
.50 Combined with LC LINEAR TEMPERATORE DIFFE
.17 Exclusive LC A 2 TEMPERATURE FLUCTUATIONS
.50 Combined with LC LINEAR TEMPERATURE DIFFE

T, O I N L . R T N
e R - - - - R - - ey
-

-1

Genarated Loadcases
Humbar Comb Title

301 1 MAX-MY BEAM
302 1 MIN-MY BE&M
303 1 MAX-VZI BEAM
304 1 MIN-VZ BEAM
305 1 MAX-N BEAM
306 1 MIN-N BEAM
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i SOFISTIK SOFISTIK Hellas Ltd. - 10433 Athens - Greace - Tel 8220607, Fax 8251632
- ra bl MAXIMA - SUPERPOSITION OF LOAD CASES ({V 14.76-23)

BOX CUOLVERT 1.50x1.%0 (Hep=0.30m, ks=1000kW/m3)
comb 2 for S.L.S. - CHARACTERISTIC COMEINATION
MAIN VARIRBRLE LOAD: UNIFORM ROAD TRAFFIC

Combination zule Number 1

Deaign Combination

Resulting loadcasaes type Dasign Combination

Loadcase selection

Humber factor type Titla

1.00 permanent load grouped in actions SELF WEIGHT
1.00 permanent load grouped in actions S0IL FILL WEIGHT
1.00 permanent load grouped in actions EARTH PRESSURE
1.00 Conditional LC SHRINKAGE OF CONCRETE

0.60 Exclusive LC A 2 TEMPERATURE FLUCTUATIONS
0.45 Combined with LC LINEAR TEMPERATURE DIFFE
0.60 Exclusive LC A 2 TEMPERATURE FLUCTUATIONS
0.45 Combined with LC LINEAR TEMPERATURE DIFFE
0.21 Exclusive LC & 2 TEMFERRTURE FLUCTUATIOMS
0.60 Combined with LC LINEAR TEMPERATURE DIFFE
0.21 Exclusive LC B 2 TEMFERATURE FLUCTUATIONS
0.60 Combined with LC LINEAR TEMPERATURE DIFFE
0.60 Exclusive LC L 2 TEMPERATURE FLUCTUATIONS
0.45 Combined with LC LINEAR TEMPERATURE DIFFE
0.60 Exclusive LC A 2 TEMPERATURE FLOCTUATIONS
9.45% Combined with LC LINEAR TEMPERRTURE DIFFE
0.21 Exclusiwve LC A 2 TEMPERATURE FLUCTUATIONS
0.60 Combined with LC LINEAR TEMFERATURE DIFFE
9.21 Exclusive LC L 2 TEMPERATURE FLUCTUATICNS
0.60 Combined with LC LINEAR TEMPERATURE DIFFE

10 0.75 Conditional LT LIVE LOAD EARTH PRESSURE

20 1.00 Exclusive LC A 1 LIVE LOMS

91 1.00 Exclusive LC A 1 POINT LOADS 1

92 1.00 Exclusive LC & 1 POINT LOADS 2

(=== N . - . R N R = R B TR - I T L TR S )

Generated Loadcases
Humber Comb Title

101 1 MAX-MY BERM
402 1 MIN-MY BEAM
403 1 MAX-VZ BEAM
104 1 MIN-VZ BEARM
4105 1 MAX-N BEAM
406 1 MIN-N BEAM
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T SOFISTIK | jyaxiMa - SUPERPOSITION OF LOAD GASES (v 14.76-23)

BOX CULVERT 1.50x1.90 (Hep=0.30m, ks=1000kN/m3)
comb 3 for S.L.S. - CHARACTERISTIC COMBINATION
MATH VARIAELE LOAD: TEMPERATURE

Combination rule Numbar 1

Design Combination

Rasulting loadcasas type Design Combination
Loadcase selaction

SOFRSTIK AG - www sofislik.com

Number factor type Title

1 1.00 permanent load grouped in actions SELF WEIGHT
2 1.00 permanent load grouped in actions S0IL FILL WEIGHT
3 1.00 permanent load grouped in actions EARTH PRESSURE
L | 1.00 Conditional Lo SHRINERGE OF CONCRETE

5 1.00 Bxclusive LC & 2 TEMPERATURE FLUCTUATIONS

7 0.75 Combined with LC LINEAR TEMPERATURE OIFFE

5 1.00 Exclusive LC & 2 TEMPERATURE FLUCTUATIONS

B 0.75 Combined with LC LINEAR TEMFERATURE DIFFE

5 0.35 Exclusive LC & 2 TEMPERATURE FLUCTUATIONS

7 1.00 Combined with LC LINEAE TEMFERATURE DIFFE

S 0.35 Exclusive LC & 2 TEMPERATURE FLUCTUATICHS

8 1.00 Combined with LC LINEAR TEMPERATURE DIFFE

& 1.00 Exclusive LC & 2 TEMPERATURE FLUCTUATIONS

7 0.75 Combined with LC LINEAR TEMFERATURE DIFFE

€ 1.00 Bxclusive LC & 2 TEMPERATURE FLUCTUATIONS

B 0.75 Combined with LC LINEAR TEMPERATURE DIFFE

& 0.35 Exclusive LC A 2 TEMPERATURE FLUCTUATIONS

7 1.00 Combined with LC LINEAR TEMPERATURE DIFFE

o 0.35 Exclusive LC A 2 TEMPERATURE FLUCTUATIONS

[ 1.00 Combined with LC LINEAR TEMPERATURE DIFFE
10 0.75 Conditional LC LIVE LOAD EARTH PRESSURE
80 0.75 Exclusive LQ 2 1 LIVE LOADS

91 0.75 Exclusive LC & 1 POINT LOADS 1

92 0.75 Exclusive LC k1 FOINT LOADS 2

Genarated Loadcaszas

Humbar Comb Title
421 1 MAX-MY BEAM
422 1 MIN-MY BE2M
423 1 MAX-VZ BEAM
424 1 MIN-VZ BEAM
425 1 MAX-N BERM
426 1 MIN-W BERM
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SOFiSTIK Heflas Ltd. - 10433 Athens - Greecs - Tel.B220807, Fax 8251632

o SOFisSTIK MAXIMA - SUPERPOSITION OF LOAD CASES (V 14.76-23}

BOX CULVERT 1.50x1.90 (Hep=0.30m, ks=1000kN/m3)

comb 4 for S5.L.

§. - CHARACTERISTIC COMBINATION

MAIN VARIABLE LOAD: EA&RTH PRESSURE DUE TQ LIVE LOADS

Combination rule Number 1

Deasign Combination

Raesulting loadcases type Design Combination
Loadcase selection

Humbar faster
.00
.00
.00
.00
.60
.45
.60
.45
.21
.60
.21
&0
.60
.45
.60
A5
.21
.60
.21
.60
.00
.75
.15
.75

-0 SR, W O IR I IR RS- R RS LN PR

10
20
a1
82

COoOoDHOOOOOoOOOoOoOooOo0o00Oo oK FE

typa Title
permanent load grouped in actions SELF WEIGHT
permanent load grouped in actions SOIL FILL WEIGHT
permanent load grouped in actions EARTH PRESSURE
Conditional LC SHRINKAGE OF CONCRETE
Exclusive LC 2 2 TEMFERATURE FLUCTUATIONS
Combined with LC LINEAR TEMPERATURE DIFFE
Exclusive LC & 2 TEMPERATURE FLUCTUATIONS
Combined with LC LINEAR TEMPERATURE DIFFE
Exclusive LC A 2 TEMPERATURE FLUCTUATIONS
Combined with LC LINEAER TEMFERATURE DIFFE
Exclusive LC 4 2 TEMPERATURE FLUCTUATIONS
Combined with LC LINEAR TEMPERATURE DIFFE
Exclusive LC % 2 TEMPERATURE FLUOCTUATIONS
Combined with LC LINEAR TEMPERATURE DIFFE
Exclusive LC A 2 TEMPERATURE FLUCTUATIONS
Combined with LC LINEAR TEMPERATURE DIFFE
Exclusive LC A 2 TEMPERATURE FLOUCTUATIONS
Combined with LC LINEAR TEMPERRTURE DIFFE
Exclusive LC & 2 TEMPERATURE FLUCTUATIONS
Combined with LC LINEAR TEMPERATURE DIFFE
Conditional LC LIVE LOAD EARTH PRESSURE
Exclusive LC L 1 LIVE LOADS

Exclusive LC 2 1 POINT LOADS 1

Exclusive LC & 1 POINT LOADS 2

Genezated Loadecases
Humber Comb Title

441 1 MAX~MY BEAM
442 1 MIN-MY BEAM
443 1 MAX-VZ BERM
444 1 MIN-VZ BEAM
445 1 MAX~N BERM
44¢ 1 MIN-N BEAH
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- SOEISTIK SOFISTIK Hellas Ltd. - 10433 Athens - Greece - Tel.B220607, Fax 8251632
- ¢ ' ACQB - DESIGN OF CROSS-SECTIONS (W 13.55-23)

BOX CULVERT 1.50x1.%0 (Hep=0.30m, ks=1000kM/m3)
SERVICEABILITY LIMIT STATE - COHNTROL OF CRACKING
QUASI-PERMANENT COMBINATION

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

Materialse
No. 1 C 25/30 {(EN 1992)
Ne. 2 85 500 (EH 1992)

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

Congideraed Load Cases
301 302 303 304 305 308

Paramaters for nonlinear straess / Crackwidth EC2 / 30
Mo demsign width bond load h-max
{mm] [mm] [-1 (-1 [m]
3 0.300 0.300 0.80 90.50 0.800
Check for crack width passed with additional reinforcements

Stiffness is not saved in database

Longitudinal Reinforcements LCR 1
Wote: Layer includes reinforcements for torgion if followed by T
Note: Layer has only compression reinforcements if followed by a quota
Beam %[m] NoS wmue As-Sum ghift by Lay-0&5 Lay-1&6 Lay-267 Lay-348 Lay-44&9

-1 [em2] [m] [cm2] [em2] [em2] [em2] [em2)
1 0.000 2 0.14 4.14 2.13 1.01
1 0.245 2 0.17 5.19 1.00 4,290
2 0.000 2 0.15 4.44 1.00 3.44
2 0.l68 2 0.20 5.87 1.00 4,87
3 0.000 2 0.18 5.27 1.00 4.27
3 0.168 2 0,21 6.22 1.00 5.22
| 0.000 2 0.19 5.65 1.00 4.65
4 0.1¢6e 2 0.20 5.99 1.00 4.939
S 0.000 2 0.20 5.99 1.00 4.99
5 0.168 2 0.1% 5.65 1.00 4,658
6 0.000 2 0.21 6.22 1.00 5.22
& 0.168 2 0.18 5.27 1.00 4.27
7 0.000 2 0.20 5.87 1.0 4,87
7 0.168 2 0.15 4.44 1.00 3.44
] 0.000 2 0.17 5.18 1.00 4.1%
8 0.245 2 0.14 4,27 3.21 1.08
9 0.000 3 0.19 5.60 3.14 2.4%
g 0.475 3 0.12 3.62 1.14 2.48
10 0.000 3 0.12 3.62 1.14 2.414
10 0.475 3 0.10 2.88 0.99 1.88
11 0.000 3 0.10 2.88 0.99 1.88
11 0.475 3 0.07 1.99 0.99 1.08
12 0.000 3 0.07 1.9% 0.99 1.00
12 0.475 3 0,11 3.27 2.27 1.00
13 0.000 3 0.11 3.27 2,27 1.00
13 0.475 3 0.07 2.23 0.99 1.23
14 0.000 3 0.07 1.99 0.99 1.00
14 0.475 3 0.10 2.90 0.98 1.91
15 0.000 3 40,10 2.88 0.99 1.88
15 0.475 3 0.12 3.62 1.14 2.48
16 0.000 3 0.1z 3.62 1.14 2.48
16 0.475 3 0.19 5.57 3.15 2.42
17 0.000 1 0.23 5.80 3.28 3.52
17 0.245 1 .26 7.75 5.13 2.62
17 0.375 1 0.27 8.10 5.68 2.42
18 0.000 1 0.27 3.10 5.68 2.42
18 0.375 1 0.27 8.13 5.99 2.14
19 0.0400 1 0.27 8.13 5.99 2.14
19 0.375 1 0.27 g3.06 5.65 2.4z
29 0.000 1 8.27 8.06 5.65 2.42
20 0.130 1 0.28 1.73 5.11 2.62
29 0.375 1 0.23 T.02 3.25 3.73

Reinforcements saved as design case LCR 1
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e SOEISTIK SOFiSTiK Hellas Lid, - 10433 Athens - Greece - Tel. B220607, Fax 8251632
- rat AQB - DESIGN QF CROSS-SECTIONS (V 13.55-23)

BOX CUOLVERT 1.50x1.%0 (Hep=0.30m, ks=1000kNW/m3}
SERVICEARILITY LIMIT STATE - CONTROL OF CRACKING
QUASI-PERMANENT COMBINATICON

Longitudinal Beinforcements Aecumalated minimam
Hote: Layer includes reinforcements for torsion if follewed by T
Note: Layer has only comprazsion reinforcements if followed by a gquote
Beam x[m] Hes mue  Asg-Sum shift by Lay-0&5 Lay-1&6 Lay-2&7 Lay-348 Lay-4§9

-1 [em2] (m) [em2] [em2] [em2] [em2] [em2]
1 0.000 2 0.14 4.14 3.13 1.01
1 0.245%5 20,17 5.19 1.00 4.20
2 0.000 Z 0.15 4.44 1.00 3.44
2 0.1¢8 2 0.20 5.87 L.00 487
3 0.000 2 0.18 5.27 1.00 4,27
3 0.168 2 o0.z21 6.22 1.00 5.22
4 0.000 2 4.19 5.65 1.00 4.65
L] 0.168 Z 0.20 3.99 1.00 4.99
5 0.000 z 0.20 5.99 1.00 4.98
5 0.168 2 0.19 5.65 1.00 4.65
3] 0.000 20,21 6.22 1.00 5.22
€ 0.168 2 0.18 5.27 1.00 4.27
7 0.000 2 0.20 5.87 1.00 4.87
7 0.168 2 0.15 4.44 1.00 3.44
8 0.000 2 0.17 5.19 1.00 4.19
8 0.245 2 0.14 4.27 3.21 1.08
9 0.000 i 0.19 5.60 3.14 2.46
9 0.475 i 0.12 3.62 1.14 2.48
10 0.000 i 0.12 3.62 1.14 2.48
10 0.475 3 0.10 2.88 h.99 1.83
11 0.000 3 0.10 2.88 0.98 1.89
11 0.475 3 0.07 1.99 0.99 1.00
12 0.000 i 0.07 1.99 0.99 1.00
12 0.475 i 0.11 3.27 z.2% 1.00
13 0.000 2 0.11 3.27 2.27 1.00
13 0.475 i 0.07 2.23 0.99 1.23
14 0.000 i 0.07 1.99 0.99 1.00
14 0.475 3 0.10 2.90 0.99 1.91
15 0.000 I 0.10 2.88 .99 1.88
15 0.475 2 0.1z 3.62 1.14 2.48
1€ 0.000 i 0.12 3.62 1:.14 2.48
1€ 0.475 3 0.19 5.57 3.15 2.42
17 0.000 1 0.23 6.80 3.28 3.52
17 0.245 1 0.26 7.75 5.13 2.62
17 0.375 1 0.27 §.10 5,68 2.42
18 0.000 1 0.27 8.10 5.68 2.42
18 0.375 L 0.27 8.13 5.98 2.14
19 06.000 1 0.27 8.13 5.98 2.14
12 0.375 1 00.27 8.086 5.65 2.42
20 0.000 1 0.27 8.06 5.65 2.42
20 0.130 1 0.28 T.73 5.11 2.62
20 0.375 1 0.23 7.02 3.29 3.73

Shear Reinforgemaents per Cuttad Part of Section Accumulated minimum
Beam x[m] Wos Agl-Mt SLay-0&5 SLay-1&6 SLay-2&7 SLay-360 SLay-459%
[em2/n] [em2/m] [em2/m) [em2/m] [cm2/m] [cm2/m]

1 0.000 2 0.00 6.34
1 0.245 2 0.00 6.78
2 0.000 2 0.00 0.01
2 0.168 2 0.00 0.01
3 0.000 2 0.00 0.01
3 0.1¢68 2 0.00 0.01
1 0.000 2 0.00 0.01
1 0.168 2 0.00 0.01
S 0.000 2 0.00 0.01
5 0.168 2 0.00 0.01
& 0.000 2 0.00 0.01
& 0.168 2 0.00 0.01
7 0.000 2 0.00 0.01
? 0.168 2 0.00 0.01
e 0.000 2 0.00 6.80
g 0.245 2 0.00 6.36
9 0.000 3 0.00 0.01
9 0.475 3 0.00 0.01
10 0.000 3 0,00 0.01
10 0.475 3 0,00 0.01
11 0.000 3 0.00 0.01
11 0.475 3 0.00 0.01
12 0.000 3 0.00 0.01
12 0.475 3 0.00 0.01
13 0.000 3 0.00 0.01
13 0.475 3 0.00 0.01
14 0.000 3 0.00 0.01
14 0.475 3 0.00 0.01
15 0.000 3 0.00 0.01
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- SOFISTIK SOFISTIK Hellag Ltd, - 10433 Athens - Graece - Tel 8220607, Fax 8251632
- ! AQB - DESIGN OF CROSS-SECTIONS (V 13.55-23)

BOX CULVERT 1.50x1.%0 (Hep=0.30m, ks=1000kN/m3)
SERVICEABILITY LIMIT STATE - CONTROL OF CRACKING
QUASI-FERMANENT COMBINATION

Shear Reinforcements per Cutted Part of Section ARccumulated minimum
Beam xfm] Wos Asxl-Mt SLay-0&5 SLay=-146 SLay-2&7 SLay-3&8 SLay-4&9
[cm2/m] [em2/m] [cm2/m] [cm2/m] [em2/m]) [em2/m]

15 0.475 3 0.00 0.01
16 0.000 3 0.00 0.01
16 0.475 3 0.00 0.01
17 0.000 1 0.00 7.02
17 0.245 1 0.00 0.01
17 0.375 1 0.00 0.01
18 0.000 1 0.00 0.01
16 0.375 1 0.00 0.01
15 0.000 1 0.00 0.01
19 0.375 1 0.00 0.01
20 0.000 1 0.00 0.01
20 0.130 1 0.00 0.01
20 0.375 1 0.00 7.42
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SOFSTIK AG - www. sofisik.com

i so F N s T. K SOFISTIK Hellas Ltd, - 10433 Athens - (Greece - Tel.8220607, Fax 8261632
o 1ali AQB - DESIGN OF CROSS-SECTIONS {v 13.55-23)

BOX CULVERT 1,50%1.%0 (Hep=0.30m, ks=1000kN/m3)
CHARACTERISTIC COMBINATION
SLS CHECK OF THE CONCRETE STRESSES CHARACTERISTIC < 0.§ fck

Selected Beam Elemeants
FROM TO INC X-VALUE HC MEMBER cs0 csl c82 c83 cs4d [nt-1}
all elements
Default design code is FurcHlorm EH 1992 Concrete with country code 30 (Hellas/Greece)
Class{Tab.7.1N}): H (Reinforced members and prestressed members with unbonded tendons)
Snow load zone 1

Materiala
No. 1 C 25/30 {EN 1892)
Noe. 2 5 500 (EW 1992)

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

Considered Load Cases

401 402 403 404 405 406
421 422 423 424 425 426
441 442 443 444 145 446

Parameters for nonlinear atressa / Crackwidth
Mo gig=-comp sig-tens
[MPa) [o/c] [MPa) [o/s]
1 -8.30 535.32 0.00 100.0
3 -11.2% 338.40

Stiffness is not saved in database
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a R SOFISTIK Helas Lid, - 10433 Athens - Greece - Tel 8220607, Fax 8251632
& SOFISTIK | 2ae - DESIGN OF CROSS-SECTIONS {V 13.55-23)

SOFRSTIK AG - www,sofistik.com

BOX CULVERT 1.50x1.90 (Hep=0.30m, ks=1000kN/m3)
CHARACTERISTIC COMEINATION
5LS CHECK OF THE 3STEEL STRESSES CHARACTERISTIC < 0.8 fyk

Belacted Pgam Elements
FROM TO INC X-VALUE RC MEMBER [=1-11] c31 c82 cs3 cs4 <85
all elements
Default design code is EuroNorm EN 1992 Concrete with country code 30 (Hellas/Greece)
Class(Tab.7.1N): N (Reinforced memhers and prestressed members with unbonded tendons)

Snow load zone : 1
Materipls

No. 1 C 25/30 (EN 1992)
No. 3 5 500 (EW 1952)

Reinforcement will be accounted for sectional values as defined in AQUA
kEeinforcements saved as design case LCE 1

Congidered Load Cases

401 402 403 404 405 406
421 422 423 424 425 426
441 442 443 444 445 44€
Parameters for nonlinear strass / Crackwidth
Mo sig=-comp gig=-tans
MPa) [e/o] Pa] [o/c]
1 -8.30 0.00

3 -11.29 2.82 338.40 84.60

Stiffness is not saved in database
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e, SOFiSTIK SOFISTIK Hellas Lid. - 10433 Athens - Greece - Tel. 8220807, Fax 8251632
k- ' AQB - DESIGN OF CROS3-SECTIONS (v 13,55-23)

BOX CULVERT 1.50x1.%0 (Hep=0.30m, ks=1000kH/m2)
OIWHEI MONIMOS SYHWDYASMOS 0.45 fck
5LS CHECK OF THE CONCRETE STRESSES QUASI-PERMANENT < 0.d45 fck

Selectad Beam Elements
FROM TOC INC X-VALUE HNC MEMBER cso cs1 cB2 c83 c34 =41
all elements
Default design code is EunroNorm EN 1992 Concrete with country code 30 (Hellas/Greace)
Class{Tabk.7.1N): N (Reinforced members and prestressed members with unbonded tendons)
Snow load zone : 1

Materials
He. 1 C 25/30 (EN 1592)
Ho. 3 8 500 (EN 1992)

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

Considered Load Cases
301 02 303 304 305 306

Parameters for nonlinear stress / Crackwidth
Mo sig-comp sig-tens
[MPa] {o/o] [(MPa] [o/o]
1 =-2.45 21.74 0.00 100.0
3 =1.66 94 .44

Stiffness i=z not saved in database
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SOFISTIK AG = www.sofistlk.com

o SOEISTIX SOFISTIK Hellas Ltd. - 10433 Athens - Greece - Tel.5220607, Fax 8251632
- rah AQB - DESIGN OF CROSS-SECTIONS (V 13.556-23)

BOX CULYERT 1.50x1.90 (Hep=0.30m, ks=1000kN/m3)
DESIGN ANRLYSIS - SEISMIC COMBINATIONS (EARTHQOURKE SHEAR})

Salected Beam Elements
FROM TO INC IXI-VALUE NC MEMBER cs0 (a3 €82 cs3 cs4 cs5
all elements
Default design code is EuroNorm EW 1992 Concrete with country code 30 {(Hellas/Greece}
Class{Tab.7.1lN}: N {(Reinforced members and prestressed members with unbonded tendons)
Snow load zone : 1

Materialg
Wo., 1 C 25/30 (EN 1992)
Ho, 3 5 500 {EN 1%92)

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

Congidered Load Cases
201 202 203 204 205 206

Ultimate Load Design

Design for ultimate loads EurcNorm EN 1992 Concrete
Uniaxial bending
Safety factors 5C-1 35C-2 S8C-5 53-1 35-2 PIIa
1.88 1.88 1.50 1.44 1.44 7
Strain limits Cc1 c2 51 52 21 22
~3.50 -Z2.,00 3.00 45.00 -3.50 13.00Q

parameters for reinforcements

Minimum reinforcements compression min. reinforcem. maximum-
Bending. Compress. e/d H/Npl requ. section reinforeg,
0.00 [em2] 0.00 [ecm2] 3.50 0.0010 0.00 0.10 8.00

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

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

Material of reinfeorcements uses Ultimate Limit strain-stress law with global safety factors

MHo., tamp HMaterial- max.compr at max . tens at tension—
lev. safaty streas atrain atress strain stiffening
-1 [rPa] lo/oo] [MPa] [afool (MPa]

1 ] 1.875 -11,33 =2.00 0.00 0.00

3 0 1.438 -382.€1 -50.00 3g2.61 50.00

Shear Design

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

MHo f-od tau-rd #igIIQ siglIT =igIIQ+ fyd
[MPa] [MPa] [MPa] [MPa] (HPa] [MPa]

1 14.17 2.12 7.65 7.65 7.65
3 347.83

Tolerance for exceeding maximum shear or principal compression stress (.0200

S8hear Reinforcements per Cutted Part of Section LCR 1
Beam x[m] Hos Agl-Mt SLay-0&5 SLay-1&6 SLay-2&7 SLay-3&8 SLay-44&9
[em2/m] [cm2/m] [em2/m] [em2/m] [em2/m] [cm2/m]

1 0.000 2 0.00 6.34
1 0.245 2 0.00 5.78
2 0.000 2 0.00 0.01
2 0.1¢8 2 0.00 0.01
3 0.000 2 0.00 0.01
3 0.1€8 2 0.00 0.01
4 0.000 2 0.00 0.01
4 0.168 2 0.00 0.01
5 0.000 2 0.00 0.01
E 0.168 2 .00 0.01
6 0.000 2 0.00 0.01
6 0.168 2 0.00 0.01
7 0.000 2 0.00 0.01
7 0.168 2 0.00 0.01
8 0.000 2 0.00 6.80
8 0.245 2 0.00 6.36
9 0.000 3 0.00 0.01
S 0.475 3 0.00 0.01
10 0.000 3 0.00 0.01
10 0.475 3 0.00 0.01
11 0.000 3 0.00 0.0l
11 0.475 3 0.00 g0.01
12 0.000 3 0.00 0.01
12 0.475 3 0.00 0.0l
13 0.000 3 0.00 0.01
13 0.475 3 0.00 0.01
14 0.000 3 0.00 0.01
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s, SOFiSTiK SOFISTIK Hellas Ltd. - 10433 Athens - Greece - Tel.B220607, Fax 8251632
- ralt AQB - DESIGN OF CROSS-SECTIONS (Vv 13.55-23)

BOX CULVERT 1.50x1.90 (Hep=0.30m, ks=1000kN/m3)
DESIGN ANALYSIS - SEISMIC COMBINATIONS (EARTHQUAKE SHEAR}

Shear Reinforcements per Cutted Part of Saction LCR 1
Beam x[m] Nos Aal-Mt SLay-045 SLay-156 SLay-247 SLay-3&8 SLay-4&59
(em2/m) (em2/m] ([em2/m) [cm2/m] ([em2/m] [em2/m]

14 0.475 3 0.00 0.01
13 0.000 3 0.00 0.01
15 0.475 3 0.00 0.01
16 G.000 3 0.00 0.01
16 0.475 3 2.00 0.01
17 0.000 1 0.00 7.02
17 0.245 1 0.00 0.01
17 0.375 1 0.00 0.01
18 0.000 1 0.00 0.01
18 0.375 1 0.00 0.01
19 0.000 1 0.00 0.01
15 0.375 1 0.00 0.01
20 0.000 1 0.00 0.0l
20 0.130 1 0.00 0.01
20 0.375 1 0.00 7.42

Shear Reinforcemaentz per Cutted Part of Section Accumulated minimum
Beamn x[m] Nos Asl-Mt SLay-0&5 SLay-14&6 SLay-2&7 SLay-3&8 SLay-44&%
[em2/m] [em2/m) [cm2/m] [em2/m) {em2/m] [em2/m]

1 0.000 2 0.00 €.34
1 0.245 2 0.00 6.78
2z 0.000 2 0.00 D.01
2 0.168 2 .00 0.01
3 0.000 2 0.00 0.01
3 0.168 2 0.00 0.01
L] 0.000 2 0,00 0.01
4 0.168 2 0.00 0.01
5 0.000 2 D.00 0.01
5 0.168 2 G.00 0.01
6 0.000 2 e.00 .01
6 0.168 2 0.00 0.01
7 0.000 2 0.00 0.01
7 0.168 2 0.00 0.01
B 0.000 2 0.00 .80
8 0.245 = 0.00 5.36
E] 0.000 3 0.00 0.01
] 0.475 3 0.00 0.01
10 0.000 3 0.00 0.01
10 0.475 3 0.00 0.01
11 0.000 3 0.00 n.01
11 0.475 3 0.00 0.01
12 a.000 3 a.00 a.01
1z 0.475 3 0.00 0.01
13 0.000 3 0.00 0.01
13 0.475 3 0.00 0.01
14 0.000 3 0.00 0.01
14 0.475 3 0.00 0.01
15 0.000 3 0.00 (.01
15 0.475 3 0.00 9.0k
16 0.000 3 0.00 0.01
16 0.475 3 0.00 0.01
17 0.000 1 0.00 7.02
17 0.245 i 0.00 0.01
17 0.375 1 0.00 0.01
18 0.000 1 0.00 0.01
18 0.375 1 0.00 0.01
19 0.000 1 0.00 0.01
19 0.375 1 0.00 0.01
20 0.000 1 0.00 0.01
20 0.130 1 a.00 0.01
20 0.375 1 0.00 7.42

78




{guyNY000 =8y "WoE 0=d%H) 06" 1X05 L LYIATND XO8

A
_ . _ x—2
ALILIN RELENIWRZVWL p0'S=aE WS | | 9880 ubea {LUNWDEW) SJUSLUSDIoUIR) JNSYS  NUIIS|T weeg
| I | | [ I 1 [ |
w 0wE 09z 00z 05') 00°} 050 00’0 050 00l
& & & & & o
2 & ' 8 g 3 7 @
8 8 8 8 8 8 8 £
o S
o & P~ o
12 2,
8 8
L&
]
=} o
e of
=] (=]
[=] =
8
()]
- 7l
2 o
12 =28
8 8
L [
z
L]
=] (=]
1o o
2 8
_ &
a8
1 & 00100
S
/ L4
/ 8
A
..\
w.:- H
J
SO - WY SEFOL - "B SERH MILSIH0OS - (E2-P6 PLA) JYHONIA




SOFSTIK AG - www.sofistik com

b

SOFiSTIiK

SOFISTIK Hellas Lid, - 10433 Athens - Greece - Tel.B220607, Fax 8251632
MAXIMA - SUPERPOSITION OF LOAD CASES (V 14.76-23)

BOX CULVERT 1.50x1.%0

comb 1 for bedding stresses

Combination rule Number 1
Dexign Combination

Resulting loadcases type Design Combination
Loadcase selection

Humber factor
.00
00
.Q0
.00
.00
.15
.00
.75
.35
.00
.35
.00
.00
.75
.00
.15
.35
.00
.35
.00
.ao0
.00
.00
.00

[ O PR R N R B RS L R R P S

10
-l
91
82

HHE PN FEOROOROREREOROO RO RRH&

type

permanent load grouped in actions
permanent load grouped in actions
permanent load grouped in actions

Conditional LC
Exclusive LC
Conbined with
Exzlusive LC
Combined with
Exclusive LC
Combined with
Exclusive LC
Combined with
Exclusive LC
Combined with
Exclusive LC
Combined with
Exclusive LC
Combined with
Exclusive LC
Combined with
Conditional LC
Exclusive LC
Exclusive LC
Exclusive LC

Generated Loadcases
Number Comb Title

1001
1002

1 MAX-P SPRI
1 MIN-P SPRI

A
LC
A
LC
b
LC
L
Lc
.
LC

A
A
A

{Hep=0.30m,

2

2

ks=1000kN/m3}

Title

EARTH
SHRINKAGE OF CONCRETE
TEMPERATURE FLUCTUATICNS
LINEAR TEMPERATURE DIFFE
TEMPERATURE FLUCTUATIONS
LINEAR TEMPERATURE DIFFE
TEMPERATURE FLOCTUATIONS
LINEAR TEMPERATURE DIFFE
TEMPERATURE FLUCTUATIONS
LINEAR TEMFPERATURE DIFFE
TEMPERATURE FLUCTUATIONS
LINEAR TEMPERATURE DIFFE
TEMPERATUORE FLUCTUATIONS
LINEAR TEMPERATURE DIFFE
TEMPERATURE FLUCTUATIONS
LINEAR TEMPERATURE DIFFE
TEMPERATURE FLUCTUATIONS
LINEAER. TEMPERATURE DIFFE
LIVE LOAD EARTH PRESSURE
LIVE LOADS

PQINT LOADS 1

POINT LOADS 2

80

SELF WEIGHT
S50IL FILL WEIGHT
PRESSURE




& SOFisSTIK

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

SOFISTIK AG - www.sofistik.com

Deaign Combination

Loadcase aelection

Humber Comb Title

Humbar factor type
1 1.00 permanent load grouped in actions SELF WEIGHT

Generated Loadcases

BOX CULVERT 1.50x1.%0 (Hep=0.30m, ks=1000kN/m3)
combk. 2 for bedding stresses= EARTHQURKE

Combination rule Humber 1

Regulting loadcaszes type Dasign Combination

Titla

2 1.00 permanent load grouped in actions S0IL FILL WEIGHT
3 1.00 permanent load grouped in actions ERRTH PRESSURE
90 0.20 Conditional LC LIVE LOADS

10 0.20 Conditional LC LIVE LOAD EARTH PRESSURE

12 1.00 Exclusive LC L 1 SEISMOS SE FASH

2001 1 MAX-P SPRI
2002 1 MIN-F SFRI
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OXETOZX 1.50X1.90 (Hemw=0.30m)

Eau‘replxé wAdTOoC 1,50 m
OAx6 WAGTOG 210 m
EowTepIKS Dog (pe oTpluan ¢Bopdg) 1.90 m
OMKké Uyog 250 m
Mdyxo¢ ToONWPGaTWY 030 m
Néyo¢ TTAaKmvY 030 m
Yo emiywone 0,30 m
EAErXOZ ©OEMEAIQIHZ
®opria: )
1510 Bdpog: (E*25/,)= 28,57 kN/m*
Emixwon: 540 kN/m?
Kivnto: 66,81 kN/m®
EmicdAupn Tuduéva: 0,00 kN/m®
100,78 kN/m® < gem
Taosig anfpng:
-zranka (LC1002)
Emgdveia emppong duogpevegTepou shatnpiou
F=030+150/16= 0,3938 m
omax = -78,8/0,394= 200,13 kN/m*
-Zewopdg (LC2002)
Emgaveia empporic duopyeveaTepou sAarnpioy
F=0,30+1,516= 0,3938 m
omax = -21,2/0,394= -53,84 kN/m’




FPA®HMATA ANO EMIAYZH KIB. OXETOY1.50x1.90 [Hetr=0.30m]
(ks=20000 KN/m?)
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O SOFISTiK SOFISTIK Hellas Ltd. - 10433 Athens - Greece - Tel 8220607, Fax 8251632
- ! WINGRAF - GRAPHICS FOR FINITE ELEMENTS  (V 14.94-23)

BOX CULVERT 1.50x1.90 (Hep=0.30m, ks=20000%kN/m3}
ENVELOPES FOR MY

?—X Beam Elements , Bending moment My, Losdcase 702 MIN-MY BEAM . 1 cm 30D = 200,0 kNm
{Min=-54.9) (Max=0.7386)

39.95W ‘{"45_52 § _
I |
131.24
3 .2?[ |
| 26.01
26.04[ g _
|| 24.84
24.87
||
37.70 IJ33.43
—_ 8
e =
38 8 38 8
o o « [
o - B = T ™
«2.00 -1,00 000 1.00 2.00 3.00 4.00 m
| | | | | |
Sector of system Beam Elements M1:40
¥_ Beam Elements , Barding moment My, Loadcase 701 MAX-MY BEAM . 1cm 30 = 200.0 kNm
(Wax=65.1)
8 & 8 &7 ©
® 3 & § 8
"1
-22.21 2189 S
(lf
I -23.32
[|-25.58
-22.29
}-20,95 3 _
0.7
g _
=
-2.00 -1.00 0.00 1.00 2.00 3.00 4.00 m
| | | | | I I ]
Bectar of system Beam Elemenis M1:40
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SOFSTH AG - www.soflstik.com

e so F . s T ., K SOFISTIK Hellas Ltd. - 10433 Athens - Greece - Tol.B220607, Fax 8251632
- 13kt WINGRAF - GRAPHICS FOR FINITE ELEMENTS (V 14.94-23)

BOX CULVERT 1.50x1.90 (Hep=0.30m, ks=20000kN/m3}
ENVELOPES FOR VI

-
P
N ol
o -
-5 8
| .
— o
694 51.26]] S
[l
46‘69‘
10.52 ‘
24.83)
19.69 § _|
39.11 ©
| o o
[ ~ H
161.72 g lr24e
@ ™ =4
™ (3]
1
-1.00 0.00 1.00 2.00 3.00 4.00 m
| | | l | |
Sector of system Beam Elements M1:40
Beam Elements , Shear force Wz, Loadcase 703 MAX-VZ BEAM |, 1 cm 3D = 300.0 kN
{Min=-17.4) (Max=152.7)
u ™~
— (2]
8o -
g8 |
||r'5.94 o
-10.52
-20.04 =
|
\-42.33
J -54.66
g _|
Qo
-2.00 -1.00 0.00 1.00 2.00 300 400 m
= | | | |
Sector of system Beam Elements M1:40

i—x Beam Elements , Shear larce Vz, Loadcase 704 MIN-VZ BEAM |, 1 cm 30 = 300.0 kN
(Mir=-155.8) (Max=15.4)
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SOFSTIK AG - www.sofistik.com

s SOEISTiK SOFiISTiK Hellas Ltd. - 10433 Athens - Greece - Tel 8220607, Fax 8251632
- 1ai WINGRAF - GRAPHIGS FOR FINITE ELEMENTS (V 14.84-23)

BOX CULVERT 1.50x1.90 (Hep=0.30m, ks=20000kN/m3)
ENVELOPES FOR N

-

d o
-8.0 | g —
-17.1
=12.6 |
I
-20.7
8 _|
-24,2‘!
w
i g |
(=]
-2.00 -1.00 0,00 1.00 2.00 3.00 4,00 m
| I | | | [
x Sector of system Beam Elements M1:40
g_ Beam Elements , Normal force Mx, Loadease 705 MAX-N BEAM ,1cm3D = 250.0 kN
(Min=-27.8) (Max=5.72)
P~ ™~ t~
oo ol o
L s o
"r=-21e.3 21940 8
-223.2 .
-220.4
-227.3
-224.5 8 _
1 -231.4
@« | o = ‘
P
L& K [ 25 |
N [ O P U i (= 8
Q
+2.00 -1.00 0.00 1.00 2.00 3.00 4.00 m
| | | A l
Sector of system Beam Elements M1:40

%.x Beam Elements , Nommal force Nx, Loadcase 706 MIN-N BEAM |, 1 em 3D = 250.0 kN
{Min=-235.5} {Max=-62.7)
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SOFiISTIK Hellas Ltd. - 10433 Athens - Greecs - Tel, 8220807, Fax 8251632

> SOFiSTiK WINGRAF - GRAPHICS FOR FINITE ELEMENTS (V 14.94-23)

BOX CULVERT 1.50x1.%0 (Hep=0.30m, ks=20000kN/m3}
ENVELOPES FOR MY

=]
«
A
&
4.?9[ o § -
0.96
-0.6
~0.69 3 |
0.81)
13.54 / H 6.61
e Y 3 -
R e e a
e o R85
© - w Lo B o o
2,00 -1.00 0.00 1,60 200 3.00 4.00 m
| | | L | L 1
X Sector of system Beam Elements M1:40
i_ Beam Elements , Bending moment My, Loadcase 201 MAX-MY BEAM |, 1 cm 3D = 60.0 kNm
(Min=-2.97) (Max=16.5)
>
|
o |
g ¢ % -2
® 2 2
Qo
11 57 2.99 S
-6.54
-9.71
-10.75 s
il-3.81
|
n oo
4383 2N @
a 9 9
o o
o
w3
-2.00 -1.00 0.00 1.00 2.00 300 4,00 m
| | | | |
Sector of systemn Beam Elements M1:40
i_ Beam El ts , Bending nt My, Loadcase 202 MIN-MY BEAM | 1 cm 3D = 60.0 kNm

{Min=-18.4) (Max=5.02)
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m, SOFISTIK SOFISTIK Hellas Ltd. - 10433 Athens - Greece - Tel. 8220607, Fax 8251632
- ! 1 WINGRAF - GRAPHICS FOR FINITE ELEMENTS (V 14.84-23)

BOX CULVERT 1.50x1.50 {Hep=0.30m, ks=20000kN/m3)
ENVELOPES FCR VZ

2
g B
= @
= ——
Te [=]
-9.58[] 42,40 | S —
| | )
47.07 i
-6.00 ‘
5.90 221 9['_ Il
i g
\-7.15
-186.82
2
k=2
-1.00 .00 1.00 2.00 .00 4.00 m
= | [ | [ | |
Seclor of system Beamn Elements M1:40
?_ Beamn Elements , Shear force Vz, Loadcase 203 MAX-VZ BEAM , 1 cm 3D = 80.0 kN (Min=-17.5)
(Mac=47.1)
z % (3] l“'_: i 8 —
o o AN | o
- =] :
] o 2 |
o9
|
|
g _|
! - ¢
_|“4'j—_"_—4L_‘:‘ 8 _
— T D <
o™ =]
og <t H
T3] .
o= f
(4] 1
)
g _|
-1.00 0.00 1,00 2,00 3.00 4.00 m
| | | | | 1
Sector of system Beam Elemenis M1:40

Beam Elements , Shear farce ¥z, Loadcase 204 MIN-VZ BEAM , 1 cm 3D = 80.0 kN {Min=-38.1)
(Max=16.8)
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e, SOFiSTiK SOFiSTIK Hellas Lid. - 10433 Athens - Greece - Tel.8220607, Fax 8251632
- ratt WINGRAF - GRAPHICS FOR FINITE ELEMENTS (V 14.94-23)

BOX CULVERT 1.50x1.8%0 (Hep=0.30m, ks=20000kW/m3)
ENVELOFES FOR N

-] ©
=] o
I .
. Qo
-13.5] 3~
174
i 8 |
-24.2
e
S -27.8
CT T T ] 8 _|
s
-2.00 -1.00 0,00 1.00 200 3.00 4.00 m
| | | | - 1 | |
x Sector of system Beam Elemenis M1 40
¥_ Beam Elements , Normal farce Nx, Loadcase 205 MAX-N BEAM , 1 em 3D = 0.0 kN (Min=-27.8)
{Max=-2.97)
8.
L
o
ST T S
S @ __[‘1___5_ in's
" =
-27.6 -38 2( | 2 =x
_\ 1.7
-31 1 L
-45.3
1347 | 8 _|
|
T~ 0@ v~ |-t|_'!
15 58 8 8@
Lo T gl
g |
=1
-2.00 1,00 0.00 1.00 2,00 3.00 4.00 m
| | | | | | I |
X Sector of system Beam Elements. M1:40
¥_ Beamn Elements , Normal force Nx, Loadcase 206 MIN-M BEAM | 1 cm 30 = 80.0 kN (Min=-61.5)
(Max=-27.8)
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OXETOZX 1.50X1.90 (Hew=0,30m)

_an'replxé TAdroC 1,50 m
- OMKO MAdTOG 210 m
EcwTEpikd Oyo¢ (B oTpwon glopdg) 1,90 m
OAxé Uocg 250 m
Nayoc ToONWUGaTWY 0,30 m
Mdyo¢ wAaxwyv 0,30 m
“Yyog emixwong 0,30 m
EAECXOI ©OEMEAINIHE
Dopria: .
1510 Bépog: (E*25Mh)= 28,57 kN/m*
Evixwan: 540 KN/m’
Kivnré: 66,81 kN/m’
EmikdAuywn TTuBpiva; 0,00 kN/m’
100,78 kN'm® < ocrr
Taoeig aypric:
-Zratikd (LC1002)
Emedveia emppons SuopeveCTEPOU EAQTRRIOV
F=030+150/16= 0,3938 m
omax = -83,4/0,394= 211,81 kNim®
-Zelopog (LC2002)
Emgdveia empporig SugpevEoTepou eharnpiou
F=0,30+1,5/16= 0,3938 m
omax = -35,3/0,394= 89,66 kN/m’
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KIBQTOEIAHZ OXETOZ 1.50x1.90, d=0.30m [Hew=4.00m}
(ks=1000 KN/m?3)
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OXETOZ 1.50x1.90 (Her=4.00m)

Eoum:plxé TAdvog 1,50 m
EcwTEpIKG Uyog {(Ue oTpion 190 m
@hopdc) '
fAaxoc Tonwpdrwy 0,30 m
Ndyog v TTAGKAC 0,30 m
MNayoc kdrw wAdkac 0,30 m
Yyog emiywong 4,00 m
AcixTng s8agoug 1000,00 kN/m®
Es 50000,00 kN/m>
H 65,50 m

22 23 24 25 26 27 28

20

18

16

21

19

17

14
12

15

13

12 34 5 8 7 8 9 10 11

. . . . RO BDI .
KOMBO ZUVTETOYPEVEG KOP BV "uu-emé‘::: MAgupiké eAanjpia M_EAHI a p:r'] ¢ Mikn
A (m) L Y (m) KN/m y s i cp m TEAouc L (m)
1 0 D 422 50 ; 1 2-3 0,245
2 0,15 ] 2 3-4 016833
3 0,305 o] 206,67 3 4-5 0,16833
4 0,563 | 0 168,33 3 56 0,16833
5 0,732 ] 168,33 5 67 (16833
6 6,900 0 168,33 6 7-8 0,16833
7 1,068 0 168,33 7 8-9 016833
....... 8 1237 7 [ 168,33 g g-10 0.245
§ 1,405 | 0 206,67 g 20-18 0,475
10 1650 0 10 18-16 0,475
11 1800 17 o} 42250 176,35 1803550: 969408 | 11 16-14 0475
12 ) S I 12 14-12 0475
13 1,800 0,15 6,20 - 17609,47 13 1315 0,475
14 0 0.625 ' 3 14 1517 0,475
18 1,800 0,625 5,73 -16260,36- 772367 | 16 i7-19 0475
i6 0 T T T YT P 16 16-21 0,475
i7 1,800 1,1 525 11491124; 708284 | 17 | 2324 6,375
18 0 F1,575 o i 18 24-25 0,375
i9 1,800 1,675 478 - 13562 137 644201 19 25-26 0,375
20 0 2,05 ) 20 26-77 0,375
P 1,800 2,056 430 - 1221302 T 1-2 A
22 0 22 i = 10-11 I
33 0,15 3.2 = 0T Fu
24 0,525 rT32 < 19213 <35
25 6.9 22 T E 202 3§
26 1,275 55 = TUDE e
77 1865 52 e w5 8
- LE: 22 475 1T/86,98 633550 < s
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OXETOZ 1.50 X 1.90

Hemr = 4.00m
ITATIKOI YNOAOTIEZEMOI
FENIKA XAPAKTHPIZTIKA
e: h emixywang= 4,00 Inperiosic:
f: wayo¢ oTp.eBopdg= 0,00 O TTpaypamkds popeac £XE1 HEYAMITEPES
H: guvoh. eswi.uyoes= 1,90 Hacrdoeig amd Tov popéa Tng avdkuang. Ta
h: Tréio¢ TonwpdTwy= 0,30 Karavepnpéva gopTia coxolvial oTig £0WTEPIKES
BiaoTdaelg Tou oxetod (BnAadh xwpls Ta
- - TOIYWHATA)} Kl OTN CUVEXEIR QoKoUvTal
dy=mrdxog de Thange= 0.0 KaTGAANAG EMKGHRIG POpTia - elval N e
dy=1rdixog kaTw TAdkac= 0,30 TLIV KATAVEPNPEVIOV OT0 TIEKOG TOU TOIXKATOS 1
L:eowrt. TAGrog TEXVIKO0= 1,50 NS TAGKAS - £T01 WwaTe va Anpdoly ol GWoTeS
94 .B. oxupoBépaTog= 25,00 Poprigeg.
gz 1L.§. emiywane= 18,00
Qp=OEIgPIKGG ouvieAeoTic= 0,276
=OWT.QaopaTKiG eviox.= 2,50
g=ouvT. oupmepipopdc= 1,50
p=ywvia TpIpfs yoiwv= 30,00
SOPTIEH 1: 510 Bdpog
2,25 2,25
2,25 2,25
Y L 4
|80 papog oTpliong plopdg Grmruby.=f"g1= 0,00 KN/m2
|50 Bapog popea; Gip.=g1= 25,00 KN/m3
DOPTIZH 2: Bdpog Emiywang
Gemy.
21,6 21,6
(T I
A A
1310 Bdpog enixwang: Gemy.=g,"e= 72,00 KNim2 |
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POPTIZH 3: QBfoeg Madyv.

1,21 - < 11,21
38,70 38,70
55,80 55,80
17,15 > = 17,15
Ao: guvt. oud. wnong
(i-sin-[ 0500
Powen = Ao"g2%(e+d")=| 38,70 KNim2 |
Puner =A0*g2*(e+d 1+H)=| 55,80 KN/m2 |

QOPTIZH 4: ZvoToMi Sqpavong.

AapBdvetal opciopopen Pefwan g Bepuokpaciag AT=-15C amy dvis TThdka ko AT=-10"C oTnv kdTw
TTAGKO Kan T ToIXtopaTa

QOPTIZH 5: Opoid6popen Beppokpaoiakr perafolr AT=+35°C

Aoppaverar ATN,.exp=Te,max-To (§6.1.3.3, EN 1991-1-5). Ot avagepdpives ovo Trapamdv ebdeio
Beppokpacies AapRdvovial odpguwva pe To £Y, 6,1 yio v EAMGDa: Te max=Tmax+2. Omwou Tmax=45°C
() amé Xdpm EBvikol Mpogapmiparos)-0.654350/100 (350m Eiven TO UPOUETRO OTO GnpElo g

KATaoKeUAC)= 42.7°C = 43°C . H Tiuf Beppokpadias karaoxeufic Tou épyou To yia Tnv EAAMGSa hapBaverm
To=10°C .

Apa ATN,exp=Temax-To=43+2-10=35"C

Emopéviig emPaiieTar oT0 popéa opoiopopen Beppokpadia (Blagtoi) AT=+35C TG TERIYPAPETC
TTapaKATWL;

Z Gy TThdka emBAkAeTal opoiduopen Beppokpaoia AT=+35°C kal OTa TOKGMPOTA Kal TV KATL TTAGKT
£mRAMETAN opoldpopen Beppokpacia AT=+30"C

®OPTIZH 6: Ouordbuopen Beppokpaaiaks perapolri AT=-10.5°C

Aappdverm ATN,con= To-Te,min (§6.1.3.3. EN 1991-1-5), Oi avapepbdpeveg oto Trapamdve edapio
Beppokpagics AapRdvavral aUpeuwva pe 1o Iy, 6.1 via Tnv EAAGSa; Te,min=Tmin+8. Omou Tmin=-50C (Tipr
ané Xdptn EBvikod Mpocaptijpatog)-0.65*350/100 (350m eival To UYSPETPO OTO GNUEIQ TN KATAOKEURS)= -
7.30C = -7.50C . H nyi Beppokpaoiag karagxsurig Tou £pyou To yia Tnv ExAGSa AapBdveta To=10°C .

Apa ATN,con= To-Te,min =10-(-7.5+8)= 10.5°C

Emrapéviug emBAMETa 0TO Popéa op0IGNOpYN Beppokpudia (cuatohi) AT= -10,5°C dmwg Trepiypdgetal
Trapaxaru:

Zrnv dvw wAdka emBaMeTa opoidpop@n Bepuokpaaia AT=-10,50C Ko Ta TOIXGIIOTE Kal THY KATw TTAGKD
emparheTal opoidpopen Beppokpaoia AT=-550C
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OOPTIZH 7: Mpappiki] Beppokpaciakij Biapopd rehpdarwy AT=+12°C

Mg aviwbopés ammd oxupdbepa AapBdveTan yia iy TAdka avwdopric:

ATM,heat=+15% Ksur (o€ K).

{BA. v, 6.1 ka1 6.2 g §6.1.4.1 EN 1891-1-5)

O ouvrehedTric empporic TOU TIEXOUS ETMTAWAnS, Aaupaveral wg Ksur=0.80 amd tov Mivaka 6.2 mg

§6.1.4.1.
Etropévuig emBarskeTar oy Adka aviwdopng Ypappikd petaBaidpevn Beppokpaokakli Siagopd

ATM heat=+12.0°C (Gviw Theupd Seppdtepn).

SOPTIEH 8: Mpappikii Scpuoxpaoiaxri Slagopd meApdrwy AT=-8.8°C

Fia avwdopég amd oxupdSepa Aapfdveral yia tnyv Thdka avwdopris:

ATM,cook= 8%Ksur (e K).

{Bs, Miv. 6.1 "' 6.2 wng §6.1.4.1 EN 1891-1-5)

O OUVTEMEOTHC EMPPORE TOU TRIXOUS ETHOTPLWONG, Aappdvetal we Keur=1.10 amd rov Mivaxe 6.2 g
§6.1.4.1.

Emopéviis emBaliercn oTo Qopéa YoapHIKG peraBaidpevn Bepgokpaomarr Siapopd
ATM,cool=-8.8°C {kdrw mheupt SeppdTepn).

DOPTIZH 90: Kimra ®opria {opolopopprouiva)

p
T 1

P1 lPZ

Karavopr] GopTitv:
Emedveia; FB0=(3.00+d1+2*tan30"e)*(2.20+d1+2"an30%)= 56,37 m2
Arvtioa Tpoyld: p1=9.0 KN/m2

Dyxnua Kopiag Tpoyids Q= 600 KN
lgofyvapo Qpuoldpcppo poprio amd Gxnpa

P=8,0+{600.0)F60=| 19,64 KN/m2 |
P1= 5,89 KN
P2= 5,89 KN

POPTIEH 10: Qbfioeic Fentyy ard Kivntd ApioTepd.

38—
11,41

8,95
284 —»

Aqufidvera yevikd poprio emyHarTas 10 1I3oBivapo opcidop@o Wou Wpok(TTEl amd vo M.4.1
BiavéeTar TTpag Ta KATw pe yvia 60 we wpoc Tov opifovta (EN 1991-2 map. 4.9.1)
g={2*agq1*Q1k+2*aq2*Q2k+2*aq3*Q3k/(3I*3*2.2)= 60,61 KN/m2

Popen= A0"60.61*3.00/{3.00+2%(e+d1)"tan30)= 11,41 KN/m2
Punte= h0*60.61*3.00/3.00+2*(H+d1+e)*tan30}= 8,95 KN/m2
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SOFISTIK Hellas Ltd, - 10433 Athans - Greace - Tel.8220607, Fax 8251632
AQUA - GENERAL CROSS SECTIONS (V 15.62-23)

BOX CULVERT 1.50x1.90

{Hep=4.00m,

ks=1000kN/m3)

Default design code is EuroNorm EM 1992 Concrete with country code
Class (Tab.7.1N): N {Reinforced members and prestressed members with unbonded tendons)

30 (Hellas/Greece}

Snow load zone ;1
Ho. 1 C 25/30 (EN 1992}
Youngs-modulus E 31478 [MPa) Safetyfactor 1.50 [-]
Foisson-Ratio mu 0.20 [=] Strength . fc 21.25 [MPa)
Shear-modulus G 13115 [MPa] Homin. strength fen 25.00 [MPa]
Compression modulus 17487 [MPa] Tens. strength fotm 2.56 [MPal
Weight 25.0 [kN/m3) 5 % t.strength fctk 1.80 [MPa)
Weight buoyancy 25.0 [kN/m3] 25 % t,.strength fotk 3.33 [MPa]
Tenmp.elongat.coeff. 1.00E-05 [1/°K] Bond strength thd 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 [MFal
Iz 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-S5train for ultimate load eps[o/o0)] sig-u{MPa] E-t [MPa]
Iz only wvalid within the defined 0,000 .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/oo] sig-r{MPa] E-t[MPa]
Iz only valid within the defined 0.000 0.00 27541
stress range -1.035 -12.41 4259
-2_069 -14.17 [t}
-3.500 -12.64 -1802
Safetyfactor { 1.50)
Ho. 32 s 500 (EN 1952)
Youngs-medulus E 200000 [MPal Safetyfactor 1.15 {-]
Poisson-Ratio mu 0.30 [-] Yield stress £y 500.00 [(MPa]
Shear-modulus G 76923 [MPa]l Compr.yield wval. fyc 500.00 {MPa]
Compression modulus 166667 [MPal Tens. strength ft 350.00 [MFa)
Weight 78.5 [kN/m3] Compr. strength fc 550.00 [MPa)
Weight buoyancy 78.5 [kN/m3] Ultim. plast. strain S0.00 [ofoo0]
Temp.elongat.coeff. 1,20E-05 [1/°K] relative bond coeff. 1.00 [-]
max. thickness 32.00 [mm] ECZ2 bondcoeff. Kl 0.60 [-]
Hardening modulus 0.00 [MPa)
Proportional limit 500.00 [MPa]
Dynamic stress range 152.17 [MPal]
Stress—5Strain for serviceability eps[o/oo] sig-m[MPa] E-t[MPal
Is also extended beyond the 1000.000 550.00 0
defined stress range 50,000 550.00 a
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[ofoo)] sig-u[MPa) E-t[MPa]
Is also extended beyond the 1000.000 478.26 0
defined stress range 50.000 473,26 0
2,174 434,78 808
0.000 0.00 200000
-2.174 -434.78 200000
=-50.000 -478.26 909
-1000.000 -478.26 0
Safetyfactor { 1.15)
Cross-sectiona static proparties
No. Mat Alm2) Ay/Az/Ayz Iy/I1z/Iyz vys/z25 ¥w/z=s¢ modules gam
NoR It[md] [m2] [md} [m] [m] [MPa] [kN/m]
1 1 3.0000E-01 2.290E-03 0.000 0.000 31476 7.50
3 7.311E=03 2.500E-02 0.150 0.150 13115
2 1 3.0000E-01 2.250E-03 0.000 0.000 31476 7.50
3 7.311E-03 2.500E-02 0.15%0 0.150 13115
3 1 3.0000E-01 2.250E-03 0.000 0.000 31476 7.50
3 7.311E-03 2.500E~02 0.150 0.150 13115

Summary of all heam elements
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SOFISTIK Hellas Lid, - 10433 Athant - Greece - Tel 8220607, Fax 8251632

AQUA, - GENERAL CROSS SECTIONS (v 15.62-23)
BOX CULVERT 1.50x1.90 (Hep=4.00m, ka=1000kN/m3)
Croass mections
No. TotLength Maz . Length TotWaight Surface Titla
(m] (m) [t] (m2]
1 1.500 0.375 1.125 3.800
2 1.500 0.245 1.125 3.500
3 3.800 0.475 2.B850 9.880
Sum £€.900 5.100 17.680
Cross pection Ne. 1
ke e — N
A( 1018000310043 0 3000 s00e 430 0be LS4 EE0E003 1200008 1D INANIT000 30T LALIES 100000 1Y ARRR
g | &
8 |
E]
S - Sririiecsid
¥ 60,00 40.00 2000 .00 -20.00 410,00 60,00 em
| | ! | | I —
Static proparties of cross section
Mat A(m2)] Ay/Az/Ayz Iy/Iz/Iyz yafzs y/z-asc modules gam
HoR It[md] [m2] [md] [cm] [em] [MPa] [kt /m]
1 3.0000BE-01 2.250E-03 0.00 0.00 31476 7.50
3 7.311E-03 2.500E-02 15.00 15.00 13115
Additicnal atatic proparties of crosa aaction
Alfa-T ymin zmin hymin AK MB Tau=-T Tau=Vy
gmax  hzmin AB Tau-B Tau-Vz
[1/°K) [cm] [em] [em) (m2] [1/a3] [1/m2]
1.0E-03 =50.00 =15.00 1.633E-01 3 2,.656E+01
50.00 15.00 3.000E-01 S5.000E+00
Section values for warping
Winin[m2] fmax [m2] LM[mE] CMS [md] &Afwyy[m6] ASwzz[mé] rylcm] =rz[cm]
-0.0535 0.0535 0.000 0.000 0.000 0.000 0.00 0.00
Degign values of cross section
Hat A[m2] Ay/Az/Ayz Iv/Iz/Iyz ya/za  modules gam
HoR It[md] m2] [md] [cm] [MPa] [EN/m]
1 3.0000E-01 2 _2S50E-03 0.00 23315 7.50
7.311E-D3 2,500E-02 15.00 9715
Rdditional Dasign Data
M  periphery-0/-1 deff t-min t-max SMP thet-p that-y thet-z thet-yz
(n2/m] -[m2/m] [cm] {cm] [em) [o/e] (tm2/m] ([tm2/m] [&m2/m] ([tm2/m]
2.600 23.08 0.0 0.0868 0.006 0.063
Reinforcament global values
Layer 8 mR araa lower-A upper-A ¥L zL L-torsa HN-pr H-pr
[om2] [em2] [em2] [em] [em] [cm] [kM] [ki¥m)
M1 1 3 1.00 1.00 0.00 24.50
M2z 1 3 1.00 1.00 0.00 5.50
Distributed reinforcement
Id. MNe vyalem] za[em)] ye[em] za(em) Asx/As-max([cm2/m] Lay D Ar(m2/m]
i 3 49,50 24.50 -49.,30 24.50 1.00 114
2 3 49,90 5.50 -49.8%0 5.50 1.00 2 12
Cross section Ho. 2
! I 0o — + N
AL
= ®
E
¥ s000 40.00 20.00 0.00 -20.00 40,00 -50.00 em
| | | | | |
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SORSTIK AG - www, sofistik.com

- SOFISTIK Hellas Lid. - 10433 Athens - Gresce - Tel. 5220807, Fax 8251632
- AQUA - GENERAL CROSS SECTIONS (V 15.82-23)

BOX CULVERT 1.50x1.9%0 (Hep=4.00m, ka=1000kN/m3)

Static propertias of oroas section

Mat Alm2] Ay/Az/Ayr Iy/Iz/Iyz ys/2za y/z-ac wmodules gam
NoR It[md] [m2] (md] [cm] [om] MPa] [kN/m]
1 3.0000E-01 2.250E-03 0.00 0.00 31476 7.50
3 7.311E-03 2.500E-02 15.00 15.00 13115
Additional static properties of cross section
Alfa-T ymin zmin hymin AR MB Tau-T Tau-Vy
yRax ZWAX hzmin AB Tau-B Tau-Vz
[1/°x] [cm] [em] [cm] [m2] [1/m3] [1/n2]
1.0E-05 -50.00 -15.00 1.633E-01 3 2.656E+01
50.00 15.00 3.000E-01 5.000E+00
Section valuas for warping
Wmin[m2] Wmax [m2 ] M [mé] CMS[md] ASwyy([mé) ASwzz[mé] rylcm] =rzlom]
-0.0535 0.0535 0.000 0.000 0.000 0.000 0.00 0.00
Degign values of cross saction
Mat A(m2) Ay/Ax/Ayz Iy/Iz/Iye ya/za modules gam
NoR Itfmd] [m2) [nd] [am] [MPa] [kN/m)
1 3.0000E-01 2.250E-03 0.00 23315 7.50
7.311E-03 2.500E-02 15.00 9715
Additional Desgign Data
M  periphery-0/-I deff t-min t-max SMP thet-p  thet-y thet-z thet-yz
m2/m] [m2/m] [cm] [em) [em] [o/c] [tm2/m] [tm2/m] [tm2/m] [tm2/m])
2.600 23.08 0.0 0.068 0.0086 6.063
Reinforcement global values
Layer mS mR area lower-A upper-hA yL zL L-tors H=p2 M=-pr
[cm2] [em2] [cm2] [cm] [em] {cm]) [k} [¥Hm])
M1 1 3 1.00 1.00 0.00 24.50
M2 1 3 1.90 1.00 0.00 5.50
Pistributed reinforcement
Id. Mo yalem] za[em] vyelem] zal[cm] As/As-paxfcm2/m] Lay D Ax(m2/m]
1 3 49.90 24.50 -49.90 24.50 1.00 112
2 3 49,90 $.50 -49.90 5.50 1.00 z 12
Croas saection No. 3
k 100 — k ~
Et =18
g _
8]
¥ wnw 40.00 20.00 T 2000 40,00 -80.00 om
L | | | | |
Static properties of croas section
Mat A(m2) 2ay/Ac/Ayz Iy/Iz/Iyx ye/za y/z-s¢ modules gam
HoR It[md] [m2] (md] [cm] [em] [MPa] [kN/m]
1 3.0000E-01 2.250E-03 0.00 0.00 31476 7.50
3 7.311E-03 2.500E-0D2 15.00 15.00 13115
Additional static properties of crozs szaction
Alfa-T ymin zmin  hymin AK MB Tau-T Tau-Vy
yRax zmax  hzmin AB Tau-B Tau=-Vz
[1/°K] [em] [cm] [cm] [(m2) [1/m3] [1/m2]
1.0E-95 =-50,00 =15.00 1.633E-01 3 2.656E+01
50.00 15,00 3.000E-01 5.000E+00
Section values for warping
Wonin([m2] ¥Wmax [m2 ] MIméE) CMS[md] ASwyy[m6] ASwzz[mé] rylem]l rzlem]
-0.0535 0.0535 0.000 0.000 0.000 0.000 0.00 0.00
Design values of cross saction
Mat A[m2] Ay/Az/Ayz Iy/Iz/Iyz ys/zs modules gam
HoR It[md] [m2] {md] [cm] [MPa) [kN/m]
1 3.0000E-D1 2.250E-03 0.00 23315 7.50
7.311E-03 2.500E-02 15.00 97135
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BOX CULVERT 1.50x1.90 (Hep=4.00m, ks=1000kN/m3)

Additional Dasign Data

M  periphery-0/-I deff t-pin t-max SMP thet-p thet—y thet-z thet-yz
[n2/m] [m2/m] {em] [em] [em] [o/0] [te2/m] [tm2/m] [tm2/m] [t;@2/m]
2.600 23.08 0.0 0.068 0.006 0.063
Reinforcament global values
Layer m§ mR area lower-A upper—-3 yL zL L=tors N-pr M-pr
[om2] [em2]} [em2] [cm] [em] (em] [kN] [kNm]
M1 1 3 0.99 0.95 0.20 24.50
M2 1 3 1.00 1.00 0.00 5.50

Distributed reinforcement

Id. Mo vyafem] szalem] yelem] zalem) As/As-max[cm2/m] Lay D Ar[m2/m)]
1 3 49.90 24.50 =49.50 24,50 1.00 112

2 3 49,90 5.50 -4%5.40 5.50 1.00 2 12
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GENF - GENERATION OF FINITE ELEMENTS (V 11,25-23)

BOX CULVERT 1.50x1.90 (Hep=4.00m, ks=1000kN/m3)

Hodal Ceordinates and Supports

Mumber X[m] T [m] Z[m]
1 0.000 0.000 0.000
2 0.150 0.000 9.000
3 0.385 0.000 4,000
q 0.563 0.000 0.000
5 0.732 0.000 0.000
] 0.900 0.000 0,000
7 1.068 0.000 0.000
8 1.237 0. 000 0.000
] 1.4905 0.000 0.000
10 1.650 0.00Q 0.000
11 1.800 0.000 0.000
12 0.000 -0.150 0.000
13 1.800 -0.150 0.000
14 0.000 -0.625 0.000
15 1.800 ~0.625 0.000
16 0.000 -1.100 0.000
17 1.800 -1.100 0.000
18 0.000 -1.575 0.000
19 1.800 -1.575 o.000
20 0.4000 -2.050 0.000
21 1.800 -2.050 9.000
22 0.000 -2.200 0.000
23 0.150 -2.200 7.000
24 0.525 -2.200 0.000
25 0,400 -2.200 0.000
26 1.275 ~2.200 0.000
27 1.650 -2.200 0,000
28 1.800 -2.2040 0.000
MIN 0.000 =2.200 0.000
MAS 1.804 0.000 0.000
Finematic Constraints
Grp L¥ HMode type raference
1 2 KF 1
1 10 KF 11
1 12 KF 1
1 13 KF 11
1 20 KF 22
1 23 KF 22
1 21 KF 28
1 27 KF 28

Support Conditions

*

[ e B e Y e e e e

Default design code is Euroborm EN 19%2

Snow load zone

11

Crosa sections - Static Propertias
A[m2] Ay/Rz/Ayz Iy/Iz/Iyz
I+t[md]
3.0000E-01
T.311E-03
3.0000E-01
7.311E-03
3.0000E-01
7.311E-903

Ho.

1

2

3

Summary of all heam elementa

Groups
Gxp

1]
Sum

Mat
HoR

1

3
1
3
1
3

TotLength

[m]

€.800
€.800

Beam Elementa

Grp NMumber
0 1
0 2
0 3
0 4
0 5
0 6
0 7

Hoda

= R BN B N T T R R P FT F)

COO0o o000 00 00

[m2]

[RETN VR JC N K S

Max .Length

(m)
0.475

x[m] Hof WoP

-000
.245
000
.168
.000
.168
ono
168
R elil]
.168
-000
.168
000

B3PS B B BY RS B ORI ORI B RS R R

dx

.150
.150
.000
.000
.00
.150
.000
.150

Concrete with country code
Class (Tab.7.1NH): N {Reinforced members and prestressed members with unbonded tendons)

[md]

-250E-03
.S00E-02
.250E-03
.S00E-02
-250E-032
.900E-02

*

0.

0.
-0.
=0.150

a.

0.

0.

a.

L]

dy

000
000
150

150
000
150
000

ya/zs

[ e B e e R o ]

[m]

000
. 150
.000
L1350
.000
.150

[=R == = e -]

dz
Rili]
Rilili]
.00
.00
Q00
.00
.o
L0000

y/z—sc

L= =~ e B ]

TotWaight

[t]

5.100
5.100

reference Hinges

[m]

.0oo
.150
.000
L150
.0oo
.150

df

modules
(MPa)
31478
13115
31476
13115
31476
13115

Surface
{m2]
17.680
17.680

[kN/m]
7.50

30 (Hellas/Greece)

gam

diresction local

0.000
0.000
0.000
0.000
0.000
0.000

0.000

0.

0.

0.

000

000

000

y-axisg
=1.000

-1.000
=1.000
-1.000
-1.000
-1.000

~1.000
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GENF - GENERATION OF FINITE ELEMENTS (V 11.25-23)

BOX CULVERT 1.50x1.830

Beamn Elaments

Grp Humber
9 7
0 8
0 Ll
0 10
0 11
sl 12
0 13
il 14
0 15
0 1é
0 17
0 18
0 19
0 20

Hode

Spring Elements
Grp Humber

[P R A N A

1001
1003
1004
1005
10086
1007
1008
1008
1011
2001
2003
2004
2005
2007
3002

Noda

[E=J. N . SRR BT ]

11
15
17
19
28

z[m] HoS HoP

.168
.000
.245
L0009
.475
.000
. 475
L000
. 475
000
.475
000
475
L0090
475
L0090
L4758
-gog
. 475
L0009
245
.375
L000
.375
.000
.375
000
L130
.375

o P R . T T e e e T e e e e e R e i Y - . Y e Y e e e Y e}

[ N N o el el P R 7Y R PURY PR O FURN PURY TS SRS MU 5 By I RPN S RS R PR PURY C R AL K )

[Hep=4, 00m,

Node dax[-]1

a

HFRRHNMHRHEOOOOOOO

000
0.000
.000
.000
-000
000
.00
L0000
-000
.000
.000
.000
000
.000
L000

ks=1000kN/m3)

czeference Hinges

d¥ -]

COOCOORHEHKERKMHER

@=P[=] e-T[-]
1.
000
.000
.000
.000
000
L000
.000
-000
.000
000
.000
-000
.000
L0009

000

da[~-]
a=M[-]
0.000
a.000
4,000
9.000
0.000
9.000
4.000
0.000
0.000
0.4q00
0.000
0.000
0.000
0.000
0.000

DP[
4

CP[kN/m]
kNsec/m]
.225E+02

2.067E+02

P . R IR T T B e

LEB3E+02
LBB3IE+02
.6B3E+02
L6R3E+02
.683E+02
.067E+02
L225E+02
LB94E+D3
L 724E+03
LO083E+03
_442E+03
LIZEE+H03
LO00E+0E

diraction
0.000
0.000
0.000

0.000

0.000

0.000

0.000

0.000

CT [kN/m)
DT [ki¥zeac/m]

local y-axis
0.000 -1.000
0.000 -1.000
0.000 -1.000
0.000 -1.000
0.000 -1.000
0.000 -1.000
0.000 -1.000
0.000 -1.000
0.000 -1.000
0.000 -1.000
0.000 -1.000
0.000 -1.000
0.000 -1.000
CM[kNm]
DM([kNmsec]

11
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SOFiISTIK Hellas Ltd. - 10433 Athens - Greece - Tel,B220607, Fax 8251632
- ADVANCED SOLUTION ENGINE {V 16,51-23)

BOX CULVERT 1.50x1.90 (Hep=4.00m, ks=1000kNH/m3)

Default design code is EuroNorm EN 15992 Concrete with countzry code

30 (Hellas/Greece)

Class{Tab.7.1N): N (Reinforced members and prestressed members with unbonded tendons)

Snow load zona : 1

Dafinition of load type in this output:
PZZ - load

in global direction Z in reference to the element length

PZP - load in global direction 2 in reference to the projection
Pz - load in local direction z
PG - load in dead load direction in reference to the element length
Load Casa 1 SELF WEIGHT
Factor forces and moments 1.000
Factor dead weight DL-XX 0.004
Factor dead weight DL-YY 1.000
Loads acting on Nodes
Node PX[kN] PY [kN] P2 [kN] MX [kNm] MY [kKm] MZ (kN¥m) MB [kNm2]
1 2.2
il 2.3
22 2.3
28 2.3
sum 9.0
Load Casa 2 SOIL FILL WEIGHT
Factor forces and moments 1.000
Factor dead weight DL-%X% 0.000
Factor dead welght DL-YY 0,000
Loads acting on Wodes
Node PX [kN] PY [kN] PZ[kN] MX [kHm] MY [kNm] MZ [kNn] MEB[kNm2]
22 21.6
2B 2l.6
sum 43.2
Loads acting cn Beam-¢lements
Humber Type alm] l[m] Loadval Loadval Dimens. ya[m] =za[m] ve[m] 2ze=[m]
17 PG 0.000 0©0.375 F2.00 [kN/m]
18 PG 0.00G0 0,375 F2.00 [kN/m]
19 PG 0.000 0.375 72.00 [kN/m)
20 PG 0.000 0.375 12.00 [kR/m]
Load Casa 3 EARTH PRESSURE
Factor forces and moments 1.000
Factor dead weight DL-XX 0.000
Factor dead welght DL-YY 0.000
Loads acting on Rodas
Node PX[kN] PY [kN] PZ [kN] MX [kFm] MY [(kNm] MZ [kNm) MB [kNm2]
1 17.1
11 -17.1
22 11.2
28 -11.2
surm
Loads acting on Beam-elements
Number Type a[m] 1l[m] Loadval Loadval Dimens. ya(m] =za[m] ya[m] =ze[m]
9 PXX 0.000 0.475 38.70 42,98 [kK/m]
10 PxX 0.000 0.475 42.98 47.25 [kN/m]
11  PBXX 0.000 0.475 47.25 51.53 [kN/m]
12 Ppx¥ 0.000 0.475 51.53 55.80 [kN/m]
13 PxX 0.000 0.475 -55_.80 -51.53 [kH/m]
14 pxi 0.000 0.475 =51,53 =-47.25 [kN/m])
15 PXX 0.000 0.475 -47.25 -42.98 [kN/m]
16 PXX 0.000 0.475 -42 .98 -38.70 [kN/m]
Load Casza 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-elemants
Number Type a[m] 1[m] Leadval Loadval Dimens yalm] za[m] ye=[m] =za[m]
1 TEMP 0.000 0.245 -10.000 [°c)
2 TEMP 0.000 0,168 =-10.000 [*C}
3 TEMP 0.000 0.168 -10.000 [°cy
4 TEMP 0.000 0.168 =~10.000 ["¢]
5 TEMP 0.000 0.168 =-10.000 [*ec]
& TEMP 0.000 0.168 =-10.000 [®e]
7 TEMP 0.000 0.168 =-10.000 [°c]
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ooa SOFISTiK SOFiSTIK Hellas Lid. - 10433 Athens - Greece - Tel 8220607, Fax 8251632
- rakt ASE - ADVANCED SOLUTION ENGINE  (V 16.51-23)

BOY CULVERT 1.50x1.90 (Hep=4.00m, ks=1000kN/m3)

Loads acting on Beam-slements

Humbar Type a[m] 1[m] Loadval Loadval Dimens. ya[m] za[m]
8 TEMF 0.000 ©0.2495 -10.000 [°ci
9 TEMP 0.000 0.475 =-10.000 [°c]
10 TEMP 0.000 0,475 -10.000 [°¢c]
11 TEMP 0,000 0.475 =-10.000 [°cl
12 TEMP 0.000 0.475 =10.000 [*c1
13 TEMP 0.000 0.475 -10.000 [°¢]
14 TEMP 0.000 0.475 =-10.000 [°c]
15 TEMP  0.000 0.475 -10.000 [°cl
le TEMF 0.000 0.473 =10.000 [*C)
17 TEMF 0.900 0,375 -15.000 [°c]
18 TEMP 0.000 0.375 -15.000 [°cl
19 TEMP 0.000 0.375 -15.000 [*€l
20 TEMP 0.000 0.375 =15.000 [*c)
Load Case 5 TEMPERATURE FLUCTUATIONS DT +35
Factor forces and moments 1.000
Factor dead weight DL-XX 0.000
Factor dead weight DL-YY 0.000
Loads acting on Bean-salements
Number Type a[m] 1[m] Loadval Loadval Dimensg. ya[m] za[m]
1 TEMP 0.000 0.245 30.000 1°cl
2 TEMP 0.000 0.168 30,000 [*c)
3 TEMP 0.000 O0.168 30.000 [*C]
4 TEMP 0.000 0.168 30.000 [*cy
5 TEMP 0.000 0.1é8 30.000 [°cl
6 TEMP 0.000 0.168 30.000 [°cl
7 TEMPE 0.000 0.le68 30.000 [°c)
8 TEMP  0.000 0.245  30.000 [°ci
9 TEMP 0.000 0.475 30.000 [°ci
10 TEMP 0.000 0.475 30.000 [°¢)
11 TEMP 0.000 0.475 30.000 [
12 TEMP 0.000 0.475 30.000 [*¢]
13 TEMP  0.000 0.475  30.000 [°cl
14 TEMP 0.000 0.475 30.000 [*C)
15 TEMP 2,000 0.475 30.000 [*c]
16 TEMP 0,000 0.475 30.000 ("]
17 TEMP pD.000 0.375 35.000 [*cy
18 TEMP  0.000 0.375 35,000 [°cj
1% TEMP 0.000 0.375 35,000 [°¢]
20 TEMP 0.000 0.375 35,000 [°C]
Load Cage 6 TEMPERATURE FLUCTUATIONS DT -10.
Factor forces and moments 1.000
Factor dead weight DL-XX 0.000
Factor dead weight DL-YY 0.000
Loads acting on Beam-glementa
Humber Type a[m] 1[m] Loadval Loadval Dimens. yalm] =zalm]
1 TEMP 0.000 0.245 =5,500 [*c1
2 TEMP 0.000 0.168 -5,500 [°c]
3 TEMP 0.000 0.168 -5.500 [°cl
4 TEMP 0.000 0.168 -5.500 [°c3
S TEMP 0.000 0.168 -5.500 ['ci
6 TEMP 0.000 0.168 -5.500 [°cl
7 TEMP  0.000 0.168 -5.500 (*c1
8 TEMP  0.000 0.245 -5.500 °cl
9 TEMP 0.000 0.475 -5.500 [°cl
10 TEMP 0,000 0.475 -5,500 [°c)
11 TEMP 0.000 0.475 =-5.500 [l
12 TEMP  0.000 0.475 -5,500 [°cl
13 TEMP 0.000 0.475 -5.500 [*c]
14 TEMF 0.000 0.475 -5.500 [°c]
15 TEMP 0.000 0.475 -5.500 [°c]
16 TEMP 0.000 0.475 -5.500 [°c]
17 TEMP  0.000 0.375 =-10,500 [°cl
18 TEMP 0.000 0.375 -10.500 [*cl
19 TEMP 0.000 0©0.375 -10,500 [°cl
20 TEMP 0.000 0.375 -10.500 [°cy
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-alements
Humber Type alm) 1l[m)] Loadval Loadval Dimens. ya[m] =za[m]
17 drz 0.000 0.375 -12.000 [°c1
18 dTz 0.000 0.375 =12.000 [°cl
19 dT=z 0.000 0.375 =12.000 [°C)

ye[m] ze{m]

ya[m] =ze[m]

ye[m] =ze[m]

ya[m] z=[m])
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- ADVANCED SOLUTION ENGINE  (V 16,51-23)

BOX CULVERT 1.50x1.90) (Hap=4.0

Loads acting on Beam-slements

Oom, ks=1000kN/m3)

Number Type a[m) 1l[m] Loadval Loadval Dimens. ya[m] =za[m] ye[m] zalm]
20 dTz 0.000 0.375% =-12.000 [°cl
Load Case 8 LINEAR TEMPERATURE DIFFEREMCE d
Factor forces and moments 1.400
Factor dead weight DL-XX 0.000
Factor dead weight DL-YY 0.000
Loads acting on Beam-elamants
Humber Type a[m] 1l[m] Loadval Loadval Dimens. yalm] za[m] y=[m] =ze[m]
17 4Tz 0.000 0.375 B.800 [°c)
18 dTz 0.000 0.375 8.800 [°ci
19 4Tz 0.000 0.375 2.800 [*c]
20 dr=z 0.000 0.375 8.800 [°cl
Load Case $0 LIVE LOADS
Factor forces and moments 1.000
Factor dead weight DL-X7% a.000
Factor dead welght DL-YY 0.000
Loads acting on Nodes
Hode PX [kN] PY [kN] P2 [kN] ME[kNm] MY [ktdm] MZ [kNm] MB [kNm2 ]
22 5.9
28 5.9
sum 11.8
Loadz acting on Beam-glements
Humber Type alm] l[m] Loadval Loadval Dimens. ya[m] za[m] vye[m] za[m]
17 PYY 0.000 0.375 19,64 [kH/m]
18  PYY 0.000 0©.275 19.64 [kN/m)
19 PYY 0.000 0,375 19.64 [kN/m]
20 PYY 0.000 0.375 19.64 [ kM /m]
Sum of Loads
LC Title PXX[kN PYY [kN] PEZ[kN]
1 SELF WEIGHT 0.0 60.0 0.0
2 30IL FILL WEIGHT 2.0 151.z2 0.0
3 EARTH PRESSURE 0.0 0.0 .0
4 SHRINKAGE OF CONCRETE Q.0 0.0 0.0
5 TEMPERATURE FLUCTUATICNS 0.0 0,0 0.0
6 TEMPERATURE FLUCTUATIONS 0.0 0.0 0.0
7 LINEAR TEMPERATURE DIFFE 0.0 0.0 0.0
8 LINEAR TEMPERATURE DIFFE 0.0 0.0 0.0
9§ LIVE LOADS 0.0 41.2 0.0
Sum of Reactions and Loads
LC Title BPIX[kN] PYY [kN] PZZ[kN]
1 SELF WEIGHT 0.0 -60.0 0.0
0.0 60.0 0.0
2 SQIL FILL WEIGHT 0.0 -151.2 0.0
0.0 151.2 0.0
3 EARTH PRESSURE 0.0 0.0 0.0
0.0 0.0 0.0
4 SHRINKAGE OF CONCRETE 0.0 0.0 0.0
0.0 0.0 0.0
5 TEMFERATURE FLUCTUATIONS 0.0 0.0 a.0
0.0 9.0 0.0
& TEMPERATURE FLUCTURTICONS 0.0 0.0 0.0
0.0 0.0 0.0
7 LINEAR TEMPERATURE DIFFE 0.0 0.0 0.0
0.0 0.0 0.0
3 LINEARR TEMPERATURE DIFFE 0.0 a.0 0.0
0.0 0.0 0.0
90 LIVE LOADS 0.0 -41.2 0.0
0.0 41.2 0.0
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. ASE - ADVANCED SOLUTION ENGINE (v 16.51-23)
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SOFisSTIK

BOX CULVERT 1.50x1.90 {(Hep=4.00m, ks=1000kH/m3)

Default design code is FuroNorm EN 19%2 Concrete with country code 30 (Hellas/Greece)
Class (Tab.7.18): N (Reinforced members and prestressed membexrs with unbonded tendons)
Snow load zone : 1

Definition of load type in this sutput:

SOFISTH AG - www. soflstk.com

P2Z - load in global direction 2 in reference to the element length
PEP - load in global direction € 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 FRESSURE
Factoxr forces and moments 1.000
Factor dead waight DL-XX a0.000
Factor dead waight DL-YY 0.000
Loads acting on Hodes
Node PX [kN] PY [kM] PZ[kN] MX[ktm] MY [kNm] MZ [(kMm) HE [kNm2 ]
1 2.6
22 3.5
sum 6.1
Loads acting on Baam-elemesnts
Humbhar Typa a[m] 1[m] Loadval Loadval Dimens. ya(m] zalm] ya[m] =zel[m]
9 PXX 0.000 0.475 11.41 10.80 [kN/m]
10 PXX 0.000 0.475 10.80 10.18 [kH/m]
11 BXX 0.000 0.475 10.18 %56 [kH/m]
12 PRX 0.000 0.475 9.586 §.95 [kN/m]
Sum of Loads
Le Title BXX (1) PYY [kN) PZZ[kN]
10 LIVE LOAD EARTH PRESSURE 25.53 0.0 0.0
Sum of Reactiong and Loads
LC Title PEX[XxN] PYY [kN] PZZ[kN]
10 LIVE LOAD EARTH PRESSURE -25.5 0.0 0.0
25.5 0.0 0.0
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SORSTIK AG - www. sofistik.com

&P SOFISTIK

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

BOX CULVERT 1.50x1.9%0
comb. no.l U.L.

Combination rule Humber

{Hep=4.00m, ks=1000kN/m3)
5. - equation &.10a

1

Daaign Combination
Resulting loadcases type Dagign Combination
Loadcase selection

Humber factor

1 1.3%
.35
.30
.35
.35
.00
.35
Sil4]
.50
.35
.00
.ao0
.00
.Aa5
.50

O T I e e e e e e e e I el e e o SR e S e

w
L=]

O oD o O0(
o
-]

wr
(=1

.80
.68
.90
.68
.31
0.%0
0.31
0.990
1.12
1.01

SCoCc oo

CO®@MEO - @O~ MmO SO W R L) R L R L R L R e L) e L) R L
{~]

W

type Title
Exclusive LC AG SELF WEIGHT

Combined with LC 50IL FILL WEIGHT
Combined with LC EARTH PRESSURE

Exclusive LC &G SELF WEIGHT

Combined with LC 20IL FILL WEIGHT
Combined with LC EARTH PRESSURE

Exclusive LC AG  SELF WEIGHT

Combined with LC 301IL FILL WEIGHT
Combined with LC EARTH PRESSURE

Exclusive LC AG SELF WEIGHT

Combined with LC SOIL FILL WEIGHT
Combined with LC EXRTH PRESSURE

Exclusive LC AG SELF WEIGHT

Combined with LC S$0IL FILL WEIGHT
Combined with LC EARTH PRESSURE

Exclusive LC LG SELF WEIGHT

Combined with LC 50IL FILL WEIGHT
Combkrined with LT EARTH PRESSURE

Exclusive LC AG SELF WEIGHT

Combined with LC 50IL FILL WEIGHT
Combined with LC EARTH PRESSURE

Exclusive LC AG SELF WEIGHT

Combined with LC 30IL FILL WEIGHT
Combined with LC EARTH PRESSURE
Conditiconal LC SHEINKAGE OF CONCRETE
Exclusive LC A 2 TEMPERATURE FLUCTUATICNS
Combined with LC LINEAR TEMPERATURE DIFFE
Exclusive LC A 2 TEMPERATURE FLUCTUATIONS
Combined with LC LINEAR TEMPERATURE OIFFE
Exclusive LC A 2 TEMPERATURE FLUOCTUATIONS
Combined with LC LINEAR TEMPERATURE DIFFE
Exclusive LC L 2 TEMPERATURE FLUCTUATIONS
Combined with LC LINEAR TEMFERATURE DIFFE
Exclusive LC L 2 TEMPERATORE FLUCTUATIONS
Combined with LC LINEAR TEMPERATURE DIFFE
Exclusive LC A 2 TEMPERATURE FLUCTUATIONS
Combined with LC LINEAR TEMPERATURE DIFFE
Exclusive LC & 2 TEMPERATURE FLUOCTUATIONS
Combined with LC LINEAR TEMPERATURE DIFFE
Exclusive LC 4 2 TEMPERATURE FLUCTUATIONS
Combined with LC LINEAR TEMPERATURE DIFFE
Conditional LC LIVE LOAD EARTH PRESSURE
Exclusive LC A 3 LIVE LOADS

Generated Loadcases

Number Comb

Title

101 1 MAX-MY BERM
1az2 1 MIN-MY EERM
103 1 MAX=VZI BEA&AM
104 1 MIN-VZ BEAM
105 1 MAX-N BEAM
10¢ 1l MIN-N BEAM
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SOFSTIK AG - www.sofistk.com

& SOFISTIK

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

BOX COLYERT 1.50x1.90
comb, no.2 0.L.5. - equation 6.10b

MAIN VARIARELE LOAD: ROAD TRAFFIC

Combination rule Numbgr 1
Dasign Combination

Resulting loadcases type Design Combination
Loadease xelection

Humber factor
1.15
1.15
1.28
1.15
1.15
1.00
1.15
1.00
1.28
1.15
1.00
1.00
1.00
1.15
1.28
1.00
1.15
1.00
1.00
1.00
1.28
1.00
1.00
1.00
1.40
0.90
0.68
3,90
0.68
0.31
0.90
0.31
0.90
0.90
0.€8
0.90
0.68
0.31
12.90
0.31
0.90
1.12
1.35

Lo B B - R O R N B s - R I e B R T, I TR R R PURN S B PR K T G i L O P L P U R U

=

type

Exclusive LC
Combined with
Combined with
Exclusive LC
Combined with
Combined with
Exclusive LC
Combined with
Combined with
Exclusive LC
Combined with
Combined with
Exclusive LC
Combined with
Combined with
Exzlusive LC
Combined with
Combined with
Exclusive LC
Combined with
Combined with
Exclusive LC
Combined with
Combined with
Conditional LC
Exclusive LC A
Combined with LC
Exclusive LC F.1
Combined with LC
Exclusive LC A
Combined with LC
Exclusive LC A
Combined with LC
Exclusive LC A
Combined with LC
Exclusive LC A
Combined with LC
Exclusive LC A
Combined with LC
Exclusive LC A
Combined with LC
Conditional LC
Exclusive LC -

AG
LC
LC

AG
LC
LC

LG
LC
LC

Generated Loadeases

Humber Comb
121
122
123
124
125
126

e i

Title

MAX-MY BEAM
MIN-MY BEAM
MaX~VZ BEAM
MIN-VZ BEAM
MAX~-N BEAM
MIN-N BEARM

{Hep=4.00m,

3

ks=1000kN/m3)

Titla
SELF WEIGHT
30IL FILL WEIGHT
EAETH PRESSURE
SELF WEIGHT
50IL FILL WEIGHT
ELETH PRESSURE
SELF WEIGHT
50IL FILL WEIGHT
EARTH PRESSURE
SELF WEIGHT
S0IL FILL WEIGHT
EARTH PRESSURE
SELF WEIGHT
50IL FILL WEIGHT
EARTH PRESSURE
SELF WEIGHT
S0IL FILL WEIGHT
EARTH PRESSURE
SELF WEIGHT
S0IL FILL WEIGHT
EARTH PRESSURE
SELF WEIGHT
50IL FILL WEIGHT
EAZRTH PRESSURE
SHRINKAGE OF CONCRETE
TEMPERATURE FLUCTUATIONS
LINEAR TEMPERATURE DIFFE
TEMPERATURE FLUCTUATIONS
LINEAR TEMFERATURE DIFFE
TEMPERATURE FLUCTUMATIONS
LINEAR TEMFERATURE DIFFE
TEMFERATURE FLUCTUATIONS
LIMEAR TEMFERATURE DIFFE
TEMPERATURE FLUCTUATIONS
LINEAR TEMPERATURE DIFFE
TEMFERATURE, FLUCTUATIONS
LINEAR TEMFERATURE DIFFE
TEMPERATURE FLUCTUATIONS
LINEAR TEMPERATURE DIFFE
TEMFERATURE FLUCTUATIONS
LINEAR TEWMFERATURE DIFFE
LIVE LOAD EARTH PRESSURE
LIVE LOADS
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SOFISTIK AG - www.sofislik.com

&> SOFISTIK

SOFISTiK Hellas Ltd. - 10433 Athens - Gree¢e - Tel.8220607, Fax 82516832
MAXIMA - SUPERPOSITION OF LOAD CASES (V 14.76-23)

BOX CULVERT 1.50x1.90 {Hep=4.00m,
comb, no.5 U,L.S. - equation &é.10b
M2IN VARIABLE LOAD: TEMPERATURE

Combination rule Number 1
Daaign Combination

Resulting loadcasez type Design Combination
Loadcase salection

Humber factor

1.156
.15
.28
.15
.15
.00
.15
.00
.28
.15
il
.00
.00
.15
.28
.00
.15
.00
00
.00
.28
.00
.00
.00
.00
.50
.12
.50
.12
.52
.50
.52
1.50
1.50
1.12

o

e i

Lol et e ]

L T = e e e e el e et S S

pary
o S o2« - R S R - o SRS - TS R Y O 5 S ol B I G O S 6 TR P S R Y e S T e ST TR PR o B i E A I

1.01

type
Exclusive LC
Combined with
Combined with
Exclusive LC
Combined with
Combined with
Exclusive LC
Combined with
Combined with
Exclusiwve LC
Combined with
Combined with
Exclusive LC
Combined with
Combined with
Exclusive LC
Combined with
Combined with
Exclusive LC
Combined with
Combined with
Exclusive LC
Combined with
Combined with
Conditional LC
Exclusive LC B
Combined with LC
Exclusive LC B
Combined with LC
Exclusive LC B
Combined with LC
Exclusive LC 4
Combined with LC
Exclusive LC -y
Combined with LC
Exclusive LC A
Combined with LC
Exclusive L A
Combined with LC
Exclusive LC A
Combined with LC
Conditional LC
Exclusive LC -1

&G
LC
LC

AG
LC
LC

ARG
LC
LC

AG
LC
LC

AG

Generated Loadcases

Number Comb
141
142
143
144
145
14%

el

Title
MAX-MY BEAM
MIN-MY BEAM
MAX~VZ BEAM
MIN-VEZ BEAM
MAX~-N BEAM
MIN-H BEAM

3

ks=1000kN/m3)

Title
SELF WEIGHT
SOIL FILL WEIGHT
EARTH PRESSURE
SELF WEIGHT
SOIL FILL WEIGHT
EARTH PRESSURE
SELF WEIGHT
SOIL FILL WEIGHT
EARTH PRESSURE
SELF WEIGHT
SOIL FILL WEIGHT
EARTH PRESSURE
SELF WEIGHT
S0IL FILL WEIGHT
EARTH PRESEURE
SELF WEIGHT
S0IL FILL WEIGHT
EARTH PRESSURE
SELF WEIGHT
S0IL FILL WEIGHT
EARTH PRESSURE
SELF WEIGHT
SOIL FILL WEIGHT
EARTH PRESSURE
SHRINKAGE OF CONCRETE
TEMPERATURE FLUCTUATIONS
LINEAR TEMPERATURE DIFFE
TEMPERATURE FLUCTUATIONS
LINEAR TEMPERATURE DIFFE
TEMPERATURE FLUCTUATIONS
LINEAR TEMPERATURE DIFFE
TEMPERATURE FLUCTUATIONS
LINEAR TEMFERATURE DIFFE
TEMPERATURE FLUCTUATIGHNS
LINEAR TEMPERATURE DIFFE
TEMPERATURE FLUOCTUATIONS
LINEAR TEMPERATURE DIFFE
TEMPERATURE FLOCTOATIONS
LINEAR TEMPERRTURE DIFFE
TEMPERATURE FLUCTUATIONS
LINEAR TEMFERATURE DIFFE
LIVE LORD EARTH PRESSURE
LIVE LOADS
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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 COULVERT 1.50x1.90

(Hep=4.00m, ks=1000kN/m3)

comb. no.& U.L.S., - eguation 6.10b

LINEAR TEMPERATURE DIFFE
TEMPERATURE FLUCTUATIONS
LINEAR TEMPERATURE DIFFE
TEMPERATURE FLUCTUATIONS
LINEAR TEMPERATURE DIFFE
TEMPERATURE FLUCTUATIONS
LINEAR TEMFERATURE DIFFE
TEMPERATURE FLUCTUATIONS
LINEAR TEMPERATURE DIFFE
TEMPERATURE FLUCTUATIONS
LINEAR TEMFERATURE DIFFE
TEMPERATURE FLUCTUATIONS
LINEAR TEMPERATURE DIFFE
TEMPERATURE FLUCTUATIONS
LINEAR TEMFERATURE DIFFE
LIVE LOAP EARTH PRESSURE

MATH VARIABLE LOAD: EARTH PRESSURE DUE TO LIVE LOADS
Combination rule Wumber 1
Deasign Combination
Resulting loadcases type Desaign Combination
Loadecass salection
Humber factor type Titla
1 1.15 Exclusive LC AG SELF WEIGHT
2 1.15 Combined with LC S50IL PILL WEIGHT
3 1.28 Combined with LC EARTH PRESSURE
1 1.15 Exclusive LC AG SELF WEIGHT
2 1.15 Combined with LC 301L FILL WEIGHT
3 1.00 Combined with LC EARTH PRESSURE
1 1.15 Exclusive LC L3 SELF WEIGHT
2 1.00 Combined with LC S30IL FILL WEIGHT
3 1.28 Combined with LC ELRTH FRESSURE
1 1.15 Exclusive LC ARG SELF WEIGHT
2 1.00 Combined with LC 50IL PILL WEIGHT
3 1.00 Combined with LC EARTH PRESS5URE
1 1.00 Exclusive LC LG SELF WEIGHT
2 1.15 Combined with LC SCIL FILL WEIGHT
3 1.28 Combined with LC EARTH FRESSURE
1 1.00 Exclusive LC A3 SELF WEIGHT
2 1.15 Combined with LC S0IL FILL WEIGHT
3 1.00 Combined with LC EARTH FPRESSURE
1 1.00 Exclusive LC AG SELF WEIGHT
2 1.00 Combined with LC S0IL FILL WEIGHT
3 1.28 Combined with LC EARTH PRESSURE
1 1.00 Exclusive LC AG SELF WEIGHT
2 1.00 Combined with LC S0I1L FILL WEIGHT
3 1.00 Combined with LC EARTH FPRESSURE
4 1.00 Conditional LC SHRIWKAGE OF COHCRETE
5 0.90 Exclusive LC A TEMPERATURE FLUCTUATIONS
7 Q.
5 9.
8 Q9.
S 0.
7 Q9.
5 Q.
B 9.
3 a.
7 a.
3 Q9.
8 0.
[3 a.
7 Q.
6 7.
8 Q.
0 1.
¢] 1.

BB Combined with LC
90 Exclusive LC -1
€8 Combined with LC
31 Exclusive LC A
90 Combined with LC
31 Exclusive LC A
90 Combined with LC
90 Exclusive LC A
€8 Combined with LC
90 Exclusive LC -y
€8 Combined with LC
31 Exclusive LC B
90 Combined with LC
31 Exclusive LC A
90 Combined with LC

1 50 Conditicnal LC

k] 01 Exclusive LC -

Genarated Loadcases
Humber Comb Title

1el 1 MAX-MY BERM

162 1 MIN-MY BEAM

163 1 MAX-VZ BERM

164 1 MIN-VZ BEAM

165 1 MAX-N BERM

166 1 MIN-N BEAM

LIVE LOADS
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SOFISTIK AG - www.sofishik.com

e SOFiSTIK SOFiSTiK Hellas Ltd. - 10433 Athens - Greece - Tel.8220607, Fax 8251632
- 1a bt MAXIMA - SUPERPOSITION OF LOAD CASES (V 14.76-23)

BOX CULVERT 1.50x1.90 {Hep=4.00m, ks=1000kN/m3)
LOAD COMBINATION FOR DESIGN

Srbpvhadbadvabban s DR Ry

ENVELOPES (MY}

A E RS RS AR ERERE L E R R L]

Combination rule Humber 1

Daaign Combination

Rasulting loadcases type Design Combination

Loadcase selection

Humber Ffactor type Title

101 1.00 Exclusive LC AG MAK-MY BEAM
102 1.00 Exclusive LC AG MIN-MY BEAM
121 1.00 Exclusive LC AG MAX-MY BEAM
122 1.00 Exclusive LC &G MIN=-MY BEAM
141 1.00 Exclusive LC AG MAX-MY BEEM
142 1.00 Exclusive LC AG MIN-MY BEA&M
161 1.00 Exclusive LC ARG MAX-MY BEAM
162 1.00 Exclusive LC AG MIN-MY BERM

Generated Loadcases
Number Comb Title
701 1 MaX¥-MY BEAM
702 1 MIN-MY BEAM
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SORSTIK AG - waw.sofisii.com

S SOEISTIK | SOFISTIK Hellas Ltd. - 10433 Athens - Greece - Tel.8220607, Fax 5251632
e il WINGRAF - GRAPHICS FOR FINITE ELEMENTS (V 14.04-23)

BOX CULVERT 1.350x1.8%0 (Hep=4.00m, ks=1000kN/m3)
ENVELOPES FOR MY

e ———— -
m e i © Bl
39.391|— < : ; :‘: < _||39‘94 2
|| o ~ 3] !
'| — 16.60
16.60
5.62
5.62 g _|
Il
7.87
7.87 [
' |
30.66 130.47
(=)
——————— S —
g " 8 B3 @ )
- B ¥ ¥ g 4
[ - ™M
-2,00 -1.00 0.00 1.00 2.00 3.00 4.00 m
Il | | | | | | ]
Sector of system Beam Elements M1:40
¥_ Beam Elements , Bending moment My, Loadcase 701 MAX-MY BEAM |, 1 cm 3D = 200.0 kNm
Max=45.1)
©
g &
! o
-9.41 g-
|
-22.53
-23.16 g _|
w-‘l 0.22 |
[ o] = o |
@ 9 M~ <
12.30 ; UN? & o 12.30
—_—t g _
o0 o o
™ ©
> o
-2.00 -1.00 0.00 1.00 2.00 300 400 m
| | | | | |
Sector of system Beam Elements M1:40

Beam Elements , Bending moment My, Loadease 702 MIN-MY BEAM . 1 cm 30 = 200,0 kNm
(Min=-38.8) {Max=12.3)
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SOFISTIK AG - www.soflati.com

- SOFISTiK SOFiSTIK Hellas Ltd, - 10433 Athens - Greece - Tel.8220607, Fax 8251832
- MAXIMA - SUPERPOSITION OF LOAD CASES (V 14.76-23}

BOX CULVERT 1.50x%1.90 (Hep=4.00m, ks=1000kN/m3)
LOAD COMBINATION FOR DESIGH

LEEERR LR LR R R SRR RS L LR

ENVELOPES (V2]

el e e ol o ol ok el ik e S e e

Combination rule Number 1

Dasign Combination

Resulting loadcases type Design Combination

Loadcase salection

Humbey factor type Title

103 1.00 Exclusive LC AG MAX-VZ BEAM
104 1.00 Exclusive LC AG MIN-VZ BEAM
123 1.00 Exclusive LC AG MAX-VZ BEAM
124 1.00 Exclusive LC AG MIN-VZ BEAM
143 1.00 Exclusive LC AG MAX-VE BEAM
144 1.00 Exclusive LC A5 MIN-VZ BEAM
163 1.00 Exclusive LC AG MAX-VE BERM
164 1.00 Exclusive LC AG MIN-VZI BEAM

Generated Loadcases
Number Comb Title
703 1 Max-VZ BEAM
704 1 MIN-VZ BEAM
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SOFISTIK AG » www.sofistik.com

< SOFISTIK SOFISTIK Hellas Ltd. - 10433 Athens - Greace - Tel 8220607, Fax 8251632
- ! i WINGRAF - GRAPHICS FOR FINITE ELEMENTS (V 14.94-23)

BOX CULVERT 1.50x1.90 (Hep=4.00m, ks=1000kN/m3)
ENVELCPES FOR Wz

g8 _|
o
g
-11.05
-36.54
g _|
Qo
-2.00 -1.00 0,00 1.00 200 3.00 4.00 m
| | | I | | =
Sector of system Bearn Elements M1:40
% Beam Elements , Shear forca Vz, Loadcase 703 MAX-VZ BEAM |, 1 cm 3D = 300.0 kN
{Min=-59.4) (Max=95.6)
.4-——___—|—
=] o
-81.24| : ‘; g =
| T Rl
-46.21
-12.83 |-18.47 8 _|
| \ -
‘ 11.05 'J‘-53.21
| 2 2
.,‘_36.54 (‘f‘ ﬂg | 1-90.54
o ——
— B_
o
-2.00 -1.00 0.00 1.00 200 2,00 4,00 m
| 1 1 1 | I 1
M1:40

Sector of systam Beam Elemants
¥_ Beam Elements , Shear force Vz, Loadcase 704 MIN-VZ BEAM , 1 cm 3D = 300.0 kN
(Min=-95.4) {Max=59.6)
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SOFISTIK AG - www.sofialik.com

& SOFISTIK

SOFiSTIK Hellas Lid. - 10433 Athens - Greece - Tel.8220607, Fax 8251632
MaXIMA - SUPERPOSITION OF LOAD CASES (V 14.78-23)

BOX CULVERT 1,50x1.90 (Hep=4.00m, ks=1000kN/m3)

LOAD COMEINATION FOR DESIGN

AR R A L LR A RR A RS RE SRR SRS

ENVELOPES ({N)

E AR AR LA ER SRR LELELLES]

Combination rule Humber
Design Combination
Resulting loadcasas type
Loadcase selection
factor type

Humbar
105
106
125
126
145
146
165
166

Ho e e

.00
.00
.g0o
.00
.00
.00
.00
.00

Exclusive
Exclusive
Exclusive
Exclusive
Exclusive
Exclusive
Exclusive
Exclusive

Ganerated Loadcases
Humbar Comb Title

1 MAX-N BERM
1 MIN-N BEAM

705
706

1

Dasign Combination

LC AG MAX-N
LC AG MIN-N
LC LG MAX-N
Lc AG MIN=-N
LC BG MAX-N
LC AG MIN-N
LC LG MAX-N
LC AG MIN-N

BEAM
BEAM
EEAM
BEAM
BEAM
BEAM
BERM
BEAM

Title

134




SOFISTIK AG - www.sofisik.com

___,";;;_ SOEISTIK SOFISTiK Hellas Ltd. - 10433 Athens - Greece - Tel. 82206807, Fax 8251632
o 2l WINGRAF - GRAPHICS FOR FINITE ELEMENTS (V 14.94-23)

BOX CULVBRT 1.50x1.90 (Hep=4.00m, ks=1000kN/m3)
ENVELOPES FOR N

< <
o 0 2]
QR 9 @
[} 119 — |
1835 -83.2[ 8-
|| -86.8
-87.0
|| -80.3|_|
-90.6 8 _
|| -93.9
-94.2
r\.:
| |77 g e7s |
[ =] —F—1 | g _
=
2,00 -1.00 0.00 1,00 2.00 300 4,00 m
! | [ | ! | |
Sector of system Beam Elements M1:40
Beam Elements , Normal force Nx, Loadcase 705 MAX-N BEAM |, 1 cm 3D = 250.0 kN
{Min=-97.7) (Max=-35.4)
g .
@
a o o o
o o o o
e e & |2
| [ _ T L
-133,8 133.6] ] S-
L -138.4] |
-138.6
] -143.2] |
-143.4 3_
-148.0 I
-148.2 | |
: 1563-0— 152.8 ‘
A g _|
s
-2,00 -1.00 0,00 1.00 200 300 4,00 m
1 - — ] 1 | 1 1 1 ]
Seclor of systerm Beam Elements M1:40

?—X Beam Elements , Normal force Nx, Loadcase 708 MIN-N BEAM | 1 cm 3D = 250.0 kN
{Min=-153.0) (Maxa-102.0}
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- rakt AQB - DESIGN OF CROSS-SECTIONS (V 13.55-23)

BOX CULVERT 1.50x1.90 (Hep=4.00m, ks=1000kH/m3)
DESIGN - ULTIMATE LIMIT STATE

Selected Baam Elements
FROM ™0 IHNC X-VALUE NC MEMBER cso csl c3z c33 -1 [at-1
all elements
Default design code is Eurolorm EN 1992 Concrete with country code 30 (Hellas/Greece}
Class (Tab.7.1N): N (Reinforced members and prestressed members with unbonded tendons)
Snpow load zone @ 1

Matariale
Mo, 1 € 25730 {(EN 19%2}
Wo. 3 5 500 (EN 1992}

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

Congidered Load Cages

101 102 103 104 105 106
121 122 123 124 125 126
141 142 143 144 145 146
161 162 163 164 145 166

Ultimate Load Daesign

Design for ultimate loads EuroNorm EN 1992 Concrete
Oniaxial bending
Safety factors SC-1 B8C-2 3SC-5 55-1 55-2 PlIa
1.50 1.50 1.50 1.15 1.10 7
Strain limits c1 cz 51 52 Z1 Z2
=3.50 -2.00 3.00 45.00 -3.50 18.00

parameters for reinforcements

Minimum reinforcements compression min. reinforcem. maximum-
Bending. Compress. efd W Mpl raqu, section reinfore,
0.00 [emZ] 0.00 [em2) 3.50 0.0010 0.00 0.10 8.00

normal force xsi*V*cot (Theta)l where Theta 1s estimated before the design and xsi= 0,50

HMaterial 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

Mo, temp Material- max.compr at max, teng at tension-
lav, safety stress strain stress strain stiffening
-1 (MPa] {o/o0] [MPa) [o/oe] rPa)

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

Dasign for shear Eurocoda EC2 {2004) / GR
Minimum shear factor or tan of inclination of compressive struts 0.40 / 2.5

Mo f-cd tau-rd aigllQ sigIlIT aigIIQ+ £yd
[MPa] [MPa] [tPa) [MPa] [MPa] [MPa]

1 14.17 0.12 T.65 7.85 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 hag only compressicn reinforcements if followed by a quote
Beam x[m] No§ mue As-5um szhift by Lay-085 Lay-1&6 Lay=-247 Lay-3&8 Lay-4&9

-1 [cm2] [m] [cm2] [cm2] [em2] [em2) [em2]
1 0.000 2 0.11 3.44 2.44 1.00
1 0.245 2 0.08 2.33 1.00 1.33
2 0.000 2z 0.0% 2,00 1.00 1.00
2 0.168 2 0.0% 2.76 1.00 1.7¢
3 0.000 2 0.08 2.34 1.00 1.34
3 0.1%8 2 0,10 2,92 1.00 1,92
4 0.000 2 0,08 2.51 1.00 1,51
4 0.168 2 0,09 2.72 1.00 1.73
5 0.000 2 0.09 2.72 1.00 1.73
5 0.168 2 0.08 2,51 1.00 1.51
8 0.000 2 0,10 2.92 1.00 1.92
13 0.168 2 0,08 2.34 1.00 1.34
7 0.000 2 0,09 2.76 1.00 1.76
7 0.1¢€8 2 0,07 2.00 1.00 1.00
8 0.000 2 0.08 2.33 1.00 1.33
B 0.245 2 0.11 3.39 2.39 1.00
3 0.000 3 0.14 4.10 3.11 1.00
9 0.475 3 0.07 1.99 0.99 1.00
10 0.000 3 0.07 1.99 0.99 1.00
10 0.475 3 0.07 1.93 0.989 1.00
11 0.000 3 0.07 1.99 0.99 1.00
11 0.475 I 0.07 1.99 0.%9 1.00
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BOX CULVERT 1.50x1.5%0 (Hep=4.00m, ks=1000kN/m3)
DESIGN - ULTIMATE LIMIT STATE

Longitudinal Reinforcaments LCR 1
Note: Layer includes reinforcements for torsion if followed by T
Note: Layaer has only compression reinforcements if followed by a quote
Beam xz[m] HoS mue Ag-Sum shift by Lay-0&5 Lay-166 Lay-2&7 Lay-3&B Lay-44£9

[-1 [em2] fm] [em2] [em2] [cm2) [em2] [em2]
1z 0.000 3 0.07 1.99 0.99 1.00
12 0.475 2 0.11 3.17 2.18 1.00
13 0.000 3 0.10 3.12 2.12 1.00
13 0.475 3 0.07 1.59 0.99 1.00
14 0.000 3 0.07 1.99 0.99 1.00
14 0.475 3 0.07 1.%9 0.99 1,00
15 Q0,000 3 0.07 1.59 0,99 1.00
15 0.475 3 0.07 1.89 0.9%49 1.00
16 0.000 3 0.07 2.02 0.9%9 1.03
16 0.475% 3 0.14 4.07 3.08 1,00
17 0.000 1 0.1s 4,95 1.58 3.37
17 0.245 1 9.15 4.50 2.97 1.53
17 0.375 1 0.14 4.31 3.32 1.00
18 0.000 1 0.14 4.31 3.32 1.00
18 0.375 1 0,15 4,44 3.44 1.00
19 0.000 1 0.15 4.44 3.44 1.00
19 0,375 1 0,14 4,31 3.32 1.00
20 0.000 1 0.14 4,31 3.32 1.00
20 0.130 1 0.15 4.48 2.87 1.51
20 0.375 1 .16 4.92 1.58 3.34

Shear Reinforcements per Cuttad Part of Section LCR 1
Beam x[m] Neos Bal-Mt SLay-0&5 SLay-1&6 SLay-2&7 SLay-3&6 SLay-4&5
[em2/m] [em2/m] [em2/m] [em2/m] [em2/m] [cm2/m]

1 0.090 2 0.00 D.01
1 0.245 2 0.00 D.01
2 0.000 2 0.00 D.01
2 0.1¢68 2 0.00 0.01
3 0.000 2 0.00 p.ol
3 0.1€8 2 0.09 b.01
4 0.000 2 0.00 B.01
4 0.1¢8 2 0.00 7.01
5 0.000 2 0.00 n.01
5 0.168 2 0.00 0.01
& 0.000 2 0.00 0.01
3 0.168 2 0.00 0.01
7 0.000 2 0.00 0.01
7 0.168 2 0.00 0.01
8 0.000 2 0.00 0.01
8 0.245 2 0.00 0.01
9 0.000 3 0.00 0.01
9 0.475 3 0.00 0.01
10 0.000 3 0.00 f1.01
10 0.475 k] 0.00 0.01
11 0.000 3 0.00 0.01
11 0.475 3 0.00 0.01
12 0.000 3 0.o00 0.01
12 0.475 3 0.00 0.01
13 0.000 3 0.00 .01
13 0.475 k] 0.00 n.0%
14 0.000 3 0.04g 0.0l
14 0.475 3 0.00 0.01
15 0.000 3 0.00 0.01
15 0.475 3 0.00 0.01
16 0.000 3 G.00 0.01
186 0.475 3 0.00 0.01
17 0.000 1 0.00 0.01
17 0.245 1 0.00 0.01
17 0.375 1 0.00 0.01
18 0.000 1 0.00 0.01
18 0.375 1 0.00 0.01
19 0.000 1 0.00 0.01
19 0.375 1 0.00 0.01
20 0.000 1 0.00 0.01
20 0.130 1 0.00 0.01
20 0.375 1 0.00 0.01
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= SOFISTIK

MAXIMA - SUPERPOSITION OF LOAD CASES (v 14.76-23)

BOX COLVERT 1.50x1.90 {(Hep=4.00m, ks=1000kN/m3}

comb 1 for S.L.

5. =-QUASI-PERMANENT CCMBINATION

Combination rule Mumber 1

Pesign Combination

Resulting loadcases type Design Combination
Loadcase salaction

Humbar factoxr
1.00
l.00
1.00
1.00
0.50
0.38
0.50
0.38
9.17
.50
0.17
9.50
2.50
0.38
a.50
0.38
a.1%
0.50
0.17
0.50

[= 0. R, = L R L IR R B - R RN L TN FUR S

typa Title
permanent load grouped in actions SELF WEIGHT
permanent load grouped in actions SQIL FILL WEIGHT
permanent load grouped in actions EARTH PRESSURE
Conditicnal LC SHRINKAGE OF CONCRETE
Exclusive LC 2 2 TEMPERATURE FLUCTUATICMS
Conbined with LC LINEAR TEMPERATURE DITFFE
Exclusive LC & 2 TEMPERATURE FLUCTUZTIONS
Combined with LC LINEARR TEMPERATURE DIFFE
Exclusive LC A 2 TEMPERATURE FLUCTUATIONS
Combined with LC LINEAR TEMPERATURE DIFFE
Exclusive LC A 2 TEMFERARTURE FLUCTUATIONS
Combined with LC LINEAR TEMFERATURE DIFFE
Exclusive LC Bk 2 TEMPERARTURE FLUCTUATIONS
Combined with LC LINEAR TEMPERATURE DIFFE
Exclusive LC A 2 TEMPERATURE FLUCTUATIONS
Combined with LC LINEAR TEMFERARTURE DIFFE
Exclusive LC 2 2 TEMPERATURE FLUCTUATIOMS
Combkined with LC LINEAR TEMPERATURE OIFFE
Exclusive LC A& 2 TEMPERATURE FLUCTUATIONS
Combined with 1LC LINEAR TEMPERATURE DIFFE

Generated Loadcages
Humbar Comb Title

301 1 MAX-MY BEAM
302 1 MIN-MY BEAM
303 1 MAX-VZI BEAM
304 1 MIN-VZ BEAM
305 1 MAX-N BEAM
306 1 MIN-N BEAW
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L SOFISTIK | paxiMa- SUPERPOSITION OF LOAD GASES (v 14.76-23)

BOX CULVERT 1.50x%x1.90 (Hep=4.00m, ks=1000kN/m3)
comb 2 for S.L.S. - CHARACTERISTIC COMBINATIOHN
MARIN VARIABLE LOAD: UNIFORM ROAD TRAFFIC

Combination rule Humbar 1

Design Combination

Regulting loadeases type Design Combination
Loadcase selection

Humber factor type

.00 permanent load grouped in actions
.00 permanent load grouped in actions
.00 permanent load grouped in actions

Titlae
SELF WEIGHT
50IL FILL WEIGHT
ERRTH PRESSURE

SOFISTIK AG = www.sofistl.com

.00
.60

L3 - OO . - SR . O R T R - R R S FY I
HOODODOODoDo00 0000000 R e e
o
o

Conditional LC

Exclusiva LC &
Combined with LC
Exclusive LC A
Combined with LC
Exczlusive LC &
Combined with LC
Exclusive LC &
Combined with LC
Exclusive LC &
Combined with LC
Exclusive LC A
Combined with LC
Exclusive LC 1Y
Combined with LC
Exczlusive LC A

2

2

2

2

2

SHRINFAGE OF CONCRETE

TEMFERATURE FLUCTUARTIONS
LINEAR TEMFERATURE DIFFE
TEMFERATURE FLUCTUATIONS
LINEAR TEMPERATURE DIFFE
TEMFERATURE FLUCTUATIONS
LINEAR TEMPERATURE DIFFE
TEMPERATURE FLUCTUATIONS
LINEAR TEMPERATURE DIFFE
TEMFERATURE FLUCTUATIONS
LINEAR TEMPERATURE DIFFE
TEMPERATURE FLUCTUATIONS
LINEAR TEMPERATUEE DIFFE
TEMFERATURE FLUCTUATIONS
LINEAR TEMPERATURE DIFFE
TEMPERATURE FLUCTUATIONS

60 Combined with LC LINEAR TEMPERATURE DIFFE
1 75 Conditional LC LIVE LOAD EARTH PRESSURE
9 00 Exclusive L 2 1 LIVE LOADS
Generated Loadcages
Number Comb Title
401 1 MAX-MY BEBM
402 1 MIN~MY BEAM
403 1 MAX-VZ BEAM
404 1 MIN-VZ BEAM
405 1 MAX-N REAM
406 1 MIN-N BEAM
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SOFISTIK Heflas Ltd. - 10433 Athens - Gresce - Tel. 8220607, Fax 8251632
MAXIMA - SUPERPOSITION OF LOAD CASES  (V 14.768-23)

BOX CULVERT 1.50uxl1.5%0
comb 3 for S5.L.

{Hep=4.00m, ks=1000kH/m3)

§. - CHARARCTERISTIC COMBINATION

MAIN WARIABLE LOAD: TEMFERATURE

Combination rule Mumber 1

Design Combination

Resulting lcocadcases type Design Combinaticon
Loadcasa selection

Humkar factor type Title
1 1.00 permanent load grouped in actions SELF WEIGHT
2 1.00 permanent load grouwped in actions S0IL FILL WEIGHT
3 1.00 permanent load grouped in actions EARTH PRESSURE
4 1.00 Conditional LC SHRINKAGE OF CONCRETE
5 1.00 Exclusive LC 2 2 TEMFERATURE FLUCTUATIONS
7 0.75 Combined with LC LINEAR TEMPERATURE DIFFE
5 1.00 Exclusive LC & 2 TEMPERATDRE FLUCTUATIOME
8 0.75 Combined with LC LINEAR TEMPERATURE DIFFE
3 0.35 Exclusive LC & 2 TEMPERATURE FLUCTUATIONS
7 1.00 Combined with LC LINEAR TEMFERATURE DIFFE
3 0.3% Exclusive LC A ? TEMFERATURE FLUCTUATIONS
B 1.00 Combined with LC LINEAR TEMPERATURE DIFFE
[ 1.00 Exclusive LC & 2 TEMPERATURE FLUCTUATIONS
7 0.75% Combined with LC LINEAR TEMPERATURE DIFFE
& 1.00 Exclusive LC A 2 TEMPERATURE FLUCTUATIONS
B 0.75 Combined with LC LINERR TEMPERATURE DIFFE
& 0.35 Exclusive LC A& 2 TEMPERATURE FLUCTUATIONS
7 1.00 Combined with LC LINEAR TEMPERATURE DIFFE
-1 0.35 Exclusive LC A 2 TEMFERATURE FLUCTUATIOQHNS
B 1.00 Combined with LC LINEAR TEMPERATURE DIFFE
10 0.75 Conditional LC LIVE LOAD EARTH PRESSURE
20 0.73 Exclusive LC A 1 LIVE LORDS
Generated Loadcasas
Humber Comb Titla
421 1 MAX-MY BEAM
422 1 MIN-MY BEZM
423 1 MAX-VEZ BEAM
424 1 MIN-VZ BEAM
425 1 MAX-N BEAM
424 1 MIN-N BEAM

142




SOFISTIK AG - www. sofistik.com

5 SOFEiSTiK | SOFISTIK Hellas Ltd. - 10433 Athens - Greece - Tel.8220607, Fax 6251632
< raki MAXIMA - SUPERPOSITION OF LOAD CASES (V 14.76-23)

BOX CULVERT 1.50x1.90 (Hep=4.00m, ks=1000kN/m2)
comb 4 for S.L.S. - CHARACTERISTIC COMBINATION
MAIN VARIABLE LOAD: EARTH PRESSURE DUE TO LIVE LOADS

Combination rule Numbar 1

Design Combination

Rasulting loadcases type Design Combination

Loadcase selection

Number factor type Titla

1.00 permanent load grouped in actions SELF WEIGHT
1.00 permanent load grouped in actions 50IL FILL WEIGHT
1.00 permanent load grouped in actions EARTH PRESSURE
1.00 Conditional LC SHRIWKAGE OF CONCRETE

0.60 Exclusive LC 2 2 TEMPERATURE FLUCTUARTIONS
0.45% Combined with LC LINEAR TEMFERATURE DIFFE
0.60 Extclusive LC 4 2 TEMPERATURE FLUCTUATIONS
0.4% Combined with LC LINEAR TEMPERATURE DIFFE
0.21 Exclusive LC 2 2 TEMPERATURE FLOCTUATIONS
0.60 Combined with LC LINEAR TEMPERATURE DIFFE
0.21 Exclusive LC bk 2 TEMPERATURE FLUCTUATIONS
0.60 Combined with LC LINEAR TEMPERATURE DIFFE
0.60 Exclusive LC A 2 TEMPERATURE FLUCTURTIONS
0.45% Combined with LC LINERR TEMPERATURE DIFFE
0.60 Exclusive LC bk 2 TEMPERATURE FLUCTUATIONS
0.45 Combined with LC LINEAR TEMFERATURE DIFFE
0.21 Exclusive LC A 2 TEMPERATURE FLUCTUATIOMS
0.60 Combined with LC LINEARR TEMPERATURE DIFFE
0.21 Exclusive LC 2 2 TEMPERATURE FLUCTUATIONS
0.60 Combined with LC LINEAR TEMFERATURE DIFFE
1.90 Conditional LC LIVE LOAD EARTH PRESSURE
0.75 Exclusive LC % 1 LIVE LOADS

S OWEm O G D ) 1D ] 0 L Ry e

woe

Generated Loadcases
Number Comb Title

441 1 MAX-MY BEAM
142 1 MIN-MY BEARM
143 1 MRX-VZ BEAM
444 1 MIN-VZ BEAM
445 1 MAX-N BERM
4486 1 MIN-N BEAM
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o2
- AQB - DESIGN OF CROSS-SECTIONS (V 13.55-23)

BOX CULVERT 1.50x1.%0 (Hep=4.00m, ks=1000kN/m3)
SERVICEABILITY LIMIT STATE - CONTROL OF CRACKING
QUASI-FPERMANENT COMEINATION

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

Materials
Ho. 1 C 25/30 (EN 1992}
Ho, 3 5 500 (BN 1992)

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

Congiderad Load Cages
301 302 303 Jo4 305 306

Paramaters for nonlinear stress / Crackwideh EC2 / 30
Mo dasign width bond load h-max
[tmm] [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 Beinforcements LCE 1
Hote: Layer includesa reinforcements for torsion if followed by T
Hote: Layaer has only compression reinforcements if followed by a quote
Baam x[m] NeS mue Ag-Sum shift by Lay-0&5 Lay-1&6 Lay-2&7 Lay-3&8 Lay-4&9

-1 [em2 [m] [em2] [om2] [em2] [em2] [em2]
1 0.000 2 0.16 4.69 .70 1.00
1 0.245% 2 0.08 2.33 1.00 1.33
2 0.000 2 0.07 2.00 1.00 1.00
2 0.168 2 0.09 2.7% 1.00 .76
3 0.000 2 0.08 2,34 1.00 1.34
3 0.1€8 2 0.11 3.23 1.00 2.24
4 0.000 2 0.11 3.23 1.00 2.24
4 0.168 2 0,12 3.63 1.400 2.63
5 0.000 2 0.12 3.63 1.00 63
5 0.168 2 0,11 3.23 1.00 2.24
3 0.000 2 0,11 3.23 1.00 2.24
& 0.168 2 0.08 2.34 1.00 1.34
7 0.000 2 9.09 2.7% 1.00 1.76
7 0.168 2 0.07 2.00 1.00 1.00
[ 0.000 2 D.08 2.33 1.00 1.33
B 0.245 2 0.16 4.69 3.70 .00
9 0.000 3 0.17 4.95 3.96 1.00
E 0.475 3 0.07 1.99 0.99 L.oo
10 0.000 3 0.07 1.98 0.99 1.00
10 0.47%5 3 0,07 1.9% 0.99 1.00
11 0.000 3 0.07 1.99 0.89 1.00
11 0.47% 3 0.07 1.99 0.99 1.00
12 a.go0 3 0.47 1.9% 0.99 1.00
12 0.475 3 0.13 4.04 3.04 1.00
13 0.000 3 0.13 4.04 3.04 1.06
13 0.475 3 0.07 1.99 0.98 1:00
14 0.000 3 0.07 1.9%9 0.99 1.00
14 0.475 3 0.07 1.99 0.99 1.00
15 0.000 3 0.07 1.99 0.9% 1.00
15 0.475 3 0.07 1.99 0.9% 1.00
16 0.000 3 0.07 2.02 0.99 1.03
16 0.475 3 0.17 4.95 3.%6 1.00
17 0.000 1 0.18 5.50 1.58 3.82
17 0.245 1 0.15 4,50 2.97 1.53
17 0.375 1 0.15 4,58 3.58 1.00
18 0.000 1 0.15 4.58 3.58 1.00
18 0.3175 1 0,15 5.84 4.84 1.00
19 0.000 1 0.19 5.84 4.84 1.00
19 0.375 1 0.15 4.58 3.58 1.00
20 0.000 1l 0,15 4.58 3.58 1.00
20 0.130 1 0.15 4,48 2.97 1.51
20 0.375 1 0.18 5.50 1.58 3.92

Beinforcements saved as design case LCR 1
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BOX CULVERT 1.50x1.90 (Hep=4.00m, ks=1000kN/m3)
SERVICEABILITY LIMIT STATE - CONTROL OF CRACKING
QUAST-PERMANENT COMBINATION

Longitudinal Reinforcements Aocumulated minimum
Hote: Layer includes reinforcements for torsion if followed by T
Note: Layer has only compression rainforcements if followed by a quote
Beam #[m] HNoS mue As-Sum shift by Lay-0&5 Lay-1&6 Lay-2&7 Lay-3&8 Lay-44&9

[-1 [em2 [m] {cm2] [om2] [cm2] [em2] [em2]
1 0.000 2 0.le 4.69 3.70 1.00
1 0.245 2 0.08 2.33 1.00 1.33
2 0,000 2 0.07 2.00 1.00 1.00
2 0.1¢68 2 0.09 2.76 1.00 1.76
3 0.000 2 0.08 2.34 1.00 1.34
3 0.168 2 0.1 3.23 1.00 2.24
4 0.000 2 0 3.23 1.00 2.24
4 0.1¢68 2 0.12 3.63 1.00 2.63
S 0.000 2 0,12 3.63 1.00 2.83
5 0.1€68 2 0.11 3.23 1.00 2.24
6 0.000 2 0.1 3.23 1.00 2.24
& 0.1¢68 2 0.08 2.34 1.00 1.34
7 0.000 Z 0.0% Z.76 1.00 1.76
7 0.168 2 0.07 2.00 1.00 1.00
8 0.000 2 0.08 2,33 1.00 1.33
8 0.245 2 0.16 4.69 3.70 1.900
g 0.090 3 0.17 4.85 3.96 1.00
£ 0.475 3 0.07 1.%9 0.39%9 1.00
10 0.000 3 0.07 1.9%9 0.89 1.00
10 0.475 3 0.07 1.89 0.89 1.00
11 0.090 3 0.07 1.9%9 0.99 1.00
11 0.475 3 0.07 1.%9 0.89 1.00
12 0.000 3 0.07 1.99 0.%9 1.00
12 0.475 3 0.13 4.04 3.04 1.00
13 0.000 3 0.13 4.04 3.04 1.00
13 0.475 3 0.07 1.99 0.99 1.00
14 0.000 i 0.07 1. 989 0.%9 1.00
14 0,475 3 0,07 1.89 0.99 1.00
15 0.000 3 0.07 1.89 Q.99 1.00
15 0.475 3 0.07 1.89 0.%9 1.00
le 0.000 3 0.07 2.02 0.99 1.03
16 0.475 i 0.17 4.85 3.96 1.00
17 0.000 1 0.18 5.50 1.58 3.92
17 0.245 1 0.15 4.50 2.97 1.53
17 0.375 1 0.1% 4.58 3.58 1.09
18 0.000 1 0.1% 4.58 3.58 1.00
18 0.375 1 6.1% 5.84 4.84 1.00
19 0.000 1 0.1% 5.84 4.84 1.00
19 0.375 1 0.15 4,58 3.58 1.00
20 0.000 1 0,15 4,58 3.58 1.00
20 0.130 1 0.15 4,48 2.97 1.51
20 0.375 1 0.18 5,30 1.58 3.92

Shear Reinforcements per Cutted Part of Section Aoccumulated minimum
Baam x[m] Neos Asl-Mt SLay-0585 SLay=-146 SLay-267 SLay-3488 SLay-4&9
[cm2/m] [cm2/m] ([em2/m] ([c@2/m] [cm2/m] [om2/m]

i 0.000 2 0.00 0.01
1 0,245 2 0.00 0.01
2 0.000 2 0.00 0.01
2 0.168 2 0.00 0.01
3 0.000 2 0.00 0.01
3 0.168 2 0.00 0.01
4 0,000 2 0.00 0.01
4 0.168 2 0.00 0.01
5 0.000 2 0.00 0.01
5 0.168 2 0.00 0.01
& 0.000 2 0.00 0.01
6 0.168 2 0.00 0.01
7 0,000 2 0.00 0.01
7 0.168 2 0.00 0.01
[ 0,000 2 0.00 0.01
[ 0.245 2 0.00 0.01
g 0.000 3 0.00 0.01
£ 0.475 3 0.00 0.01
10 0,000 3 0.00 0.01
10 0.475 2 0.00 0.01
11 0.000 3 0.00 0.01
11 0.475 3 0.00 0.01
12 0.000 3 0.00 0.01
12 0.475 3 0.00 0.01
13 0.000 3 0.00 0.01
13 0.475 2 0.00 0.01
14 0.000 3 0.00 0.01
14 0.475 3 0.00 0.01
15 0.00¢0 3 0.00 0.01
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& SOFISTIK

SOFISTiK Hellas Ltd. - 10433 Athens - Greece - Tel 8220807, Fax 8251632
AQB - DESIGN OF CROSS-BECTIONS {V 13.55-23)

BOX CULVERT 1.50x1.%0 (Hep=4.00m, ks=1000kN/m3)

SERVICEABILITY

LIMIT STATE - CONTROL OF CRACKING

QUASI-PERMANENT COMBINATION

Shear Beinforcements per Cutted Part of Section Accumulatsd minisuam

Baam

15
1¢é
16
17
17
17
18
18
18
18
20
20
20

x[m] Nos

.475
000
.475
.000
.245
.375
.000
L3375
.000
.375
.o0on
.130
.375

cCoOCoQOOoOCCoCooOoo
HFHBP R W W

Agl-Mt SLay-0%5 SLay-146 SLay-267 SLay-3&8 SLay-4&9
[em2/m] [em2/m] ([cm2/m]) [em2/m] [em2/m] [em2/m]

0.00 0.01
0.00 0.01
0.00 0.01
0.00 0.01
0.00 0.01
0.00 0.01
0.00 0.01
0.00 0.01
0.00 0.01
0.00 0.01
0.00 0.01
0.00 0.01
0.00 0.01
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SOFISTIK AC - www. sofistik.com

2, SOEISTIK SOFISTIK Hellas Ltd. - 10433 Athens - Greece - Tel 8220607, Fax 5251632
- ral AQB - DESIGN OF CROSS-SECTIONS (v 13.55-23)

BOX CULVERT 1.50x1.%0) (Hep=4.00m, ks=1000kN/m3)
CHARACTERISTIC COMBINATION
SLS CHECK OF THE CONCRETE STRESSES CHARRACTERISTIC < 0.6 fck

Salected Beam Elements
FROM TO INC X-VALUE HNC MEMBER cso gl cs2 cs3 cs54 €s5
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

Mataeriala
No. 1 C 25/30 {(EN 1592)
No. 3 5 500 (EW 1992)

Reinforcement will be accounted for sectional values as defined in AQUA
Rzinforcements saved as design casse LCR 1

Considatred Load Casas

401 402 402 404 405 4086
121 422 423 424 425 42¢
141 442 443 444 445 14¢

Parameters for nonlinear stress / Crackwidth
Mo sig=comp sig-tens
(MPa) [o/o] [MPa] [ofe)
1 -6.48 43.21 0.00 100.0
3 -7.13 237.38

Stiffness 1s not saved in database
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- SOEISTIK SOFiSTiK Hellas Ltd. - 10433 Athens - Gresce - Tel.8220607, Fax 8251632
- 1ot AQB - DESIGN OF CROSS-SECTIONS (Vv 13.55-23)

SOFISTIK AG - www. sofistik.com

BOX CULVERT 1.50:21.90 (Hep=4.00m, ks=1000kNH/m3)
CHARACTERISTIC COMBINATICON
5L5 CHECK OF THE STEEL STRESSES CHARBCTERISTIC < 0.8 fyk

Salacted Baam Elamaents
FROM TO INC X-VALUE NC MEMBER. [=i-10 csl cs2 Cs3 cs4 cs5

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

Materials
No. 1 C 25/30 (EN 1892)
Ho. 3 5 500 (EN 1992)

Reinforcement will be accounted for sectional values as defined in AQU2
Beinforcements saved as design case LCR 1

Congiderad Load Cases

401 402 403 404 405 406
421 422 423 424 425 426
441 442 443 444 445 446
Parameters for nonlinear stress / Crackwidth
Mo sig-comp sig-tens
MPa] [o/o) [Mra) [o/o]
1 -6.48 0.00

3 -7.13 1.78 237.36 59.34

Stiffness is not saved in database
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& SOEISTIK SOFISTIK Hellas Lid, - 10433 Athens - Greece - Tel 8220607, Fax 8251632
- rali AQB - DESIGN OF CROSS-SECTIONS (V 13.55-23)

BOX COLVERT 1.50x1.90 (Hep=4.00m, ks=1000kN/m3)
DIWNEI MONIMOS SYNDYASMOS 0.45 fck
5LS CHECK OF THE CONCRETE STRESSES QUASI-PERMANENT < 0.45 fck

Selacted Beam Elaments
FROM TO INC X=VALUE MNC MEMBER cso csl cg2 £33 cs84 c35
all elements
Default design code is EuroNorm EN 1%92 Concrete with country code 30 {Hellas/Greece)
Class (Tab.7.1H}: N (Reinforced members and prestressed members with unbonded tendons)
Snow load zone : 1

Materials
Ho. 1 C 25/30 (EN 1352}
Ho. 3 8 500 (EN 19%2)

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

Considerad Load Cases
301 302 303 304 305 306

Paramaters for nonlinear stress / Crackwidth
Mo sig-comp sig-tans
[MPa] [o/o] [MPa] [o/e]
1 -4.49 3%.89 0.00 100.0
3 =5.40 129.54

Stiffness is not saved in database
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SOFISTIK AG - wwiwr.sofisiik.com

<2 SOEISTiK SOFISTIK Hallas Ltd, - 10433 Athens - Greece - Tel.8220607, Fax 8251632
o 13k MAXIMA - SUPERPQSITION OF LOAD GASES  (V 14,76-23)

BOX CULVERT 1.50x1.90 (Hep=4.00m, ks=1000kH/m3)
comb 1 for bedding stresses

Combination zrule Number 1

Desaign Combination

Resulting loadcases type Design Combination

Loadcase selection

Humber factor type Titla

.00 permanent lcad grouped in actions SELF WEIGHT
.00 permanent load grouped in actions 50IL FILL WEIGHT
.00 permanent load grouped in actions EARTH PRESSURE
Q0 Conditional LC SHRINKAGE OF CONCERETE

0 Exclusive LC L 2 TEMPERATURE FLUCTUATIONS

.75 Combined with LC LINEAR TEMPERATURE DIFFE

.00 Exclusive LC L 2 TEMPERATURE FLUCTUATIONS

.75 Combined with LC LINEAR TEMFERATURE DIFFE

.35 Exclusive LC 2 2 TEMPERATURE FLUCTUATIONS

.00 Combined with LC LINEAR TEMPERATURE DIFFE

.35 Exclusive LC : 2 TEMPERATURE FLUCTUATIQNS

.00 Combined with LC LINEAR TEMPERATURE DIFFE

.00 Exclusive LC A 2 TEMPERATURE FLUCTUATIONS

.75 Combined with LC LINEAR TEMPERATURE DIFFE

.00 Exclusive LC A 2 TEMPERATURE FLUCTUATIONS

.75 Combined with LC LINEAR TEMPERATURE DIFFE

.3% Exclusive LC & 2 TEMPERATURE FLUCTUATIOMNS

.00 Combined with LC LINEAR TEMPERATDRE DIFFE

.35 Exclusive LC & 2 TEMPERATURE FLUCTUATIONS

.00 Combined with LC LINEAR TEMPERATURE DIFFE

.00 Conditional LC LIVE LOAD EARTH PRESSURE

.00 Exclusive LC A4 1 LIVE LGADS

COoO@MA A QOO -Jd @U -]V W0 Wk
FHRENOROOHROHRHOMOOROKHRKRRERF

D

Generated Loadcazas
Humber Comb Title
1001 1 MAX-P SPRI
1002 1 MIN-F SPRI
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OXETOZ 1.50X1.90 (Her=4.00m)

I-Ecrmr:plxé TTAdTOC 1.50 m
OMixd wAdrog 2,40 m
Ecwrepixo Upog (ps oTpion ¢bopdg) 1,90 m
OMikd dyog 250m
Nédxog TonwudTwy 0,30 m
FAéayoc¢ TTAaKmv 0,30 m
“Yyog emixwong 4,00 m
EAErXOZ OEMEAIOEHE
Gopria: ]
1810 Bapog: (E*25My)= 28,57 kN/m*
Erixwon; 72,00 kN/m?
Krnté: 5,89 kN/m’
EmikGAuyn Tubpéva: 0,00 kN/m?
106,46 kN/m* < gerr
Tdaoag axpig:
-Zramkd (LC1002)
Emwpdveia empporis duopevéoTepou shamnpiou
F =0,30 + 1,5016 = 0,3938 m
omax = -50,9/0,394= 129,27 kN/m>
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FPAOHMATA AMNO ENIAYZH KIB. OXETOY1.50x1.90 [Hetr=4.00m]
(ks=20000 KN/m?)
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SOFISTIK AG - www.sofislit.com

& SOFiSTIK SOFISTIK Hellas Ltd. - 10433 Athens - Greece - Tel. 8220807, Fax 8251632
- 2 WINGRAF - GRAPHICS FOR FINITE ELEMENTS {V 14.94-23)

BOX CULVERT 1.50x1.90 (Bep=4.00m, ks=20000kKN/m3)
ENVELOFES FOR MY

&% = 5o .
46 & & |8 & ¢ maoae &
Uf — 16.59
16.59W||
[
|'- 5.58
5.58] 8 _
7.81
7.81
|
31,1 II1130.00
- =4
BeB=re—ar ——— :
¢ 8 &~ &8 g ;
et [Ts] =r =~ = o
m S aad - o
-2.00 -1.00 0.00 1.00 2,00 3.00 4.00 m
I L | | | |
Sector of system Beam Elements M1:40
¥_ Beam Elements , Banding moment My, Loadcase 701 MAX-MY BEAM |, 1 cm 3D = 200.0 kiNm
(Max=45.1)
S % 8 8
— uy -
L 8 v &
=]
-9.41 -9.41 2 all
|
-22.26)
-22.74
-23.27
-23.14 g _|
| | i
-10.68
-8.97
< 3 3 3
12.24 ~ o~ @ 12.24
g 9 N = -
———————=—C T =i
© © =
« «”
o o
|
-2.00 -1.00 0.00 100 2,00 .00 4.00 m
| | | | | | _
Bector of system Beam Elements M1:40

fx Beam Elements , Bending moment My, Loadcase 702 MIN-MY BEAM |, 1 cm 3D = 200.0 kiNm
{Min=-38.9) (Max=12.2)
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SORSTIK AG - wwaw, soflslik.com

e SOFiSTiK SOFISTIK Hellas Ltd. - 10433 Athens - Grescs - Tel. 8220607, Fax 8251632
- rai WINGRAF - GRAPHICS FOR FINITE ELEMENTS (V 14,94-23)

BOX CULVERT 1.50x1.90 (Hep=4.00m, ks=20000kN/m3)
ENVELOPES FOR VZ

I o
0 P~
o r~
&
———
; o |2 =
-25.21 o g II 2
N le ||
Ll
i
|
|
16.14
g |
-10.99
| 3 3 |
2 |
; =S (ll-38.48
o] ] 8 _
L=3
3 @
2 8
-2.00 -1.00 0.0¢ 1.00 200 3.00 400 m
{ | | _ | | | |
x Sector of systern Beam Elemenis M1:40
¥_ Beamn Elemenis , Shear force Vz, Loadcase 703 MAX-VZ BEAM |, 1 cm 3D = 300.0 kN
(Min=-59.6) (Max=95.4)
< iGn
-80.80] s gTa 8-
b g_i
-45.7?\ ‘ J |
I
-12.88 -17.83 8 _|
10.99 -52.84
I & g ‘ I|
l36.48 e o | |oo1s
— —_—t g |
[ —Y S
o «Q
! @
] ™
ol) L}
-2.00 -4.00 0.00 1.00 2.00 3.00 4.00 m
| | | | | = | | |
Sector of system Beam Elements M1:40

Beam Elements , Shear force Vz, Loadcase 704 MIN-VZ BEAM , 1 cm 3D = 300.0 kN
(Min=-95.8) {(Max=59.2)
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SOFISTIK AG = www. sofistlk.com

s SOEISTIK SOFISTIK Hellas Lid. - 10433 Athens - Greece - Tel 8220607, Fax 8251632
- ' WINGRAF - GRAPHICS FOR FINITE ELEMENTS (V 14.94-23)

BOX CULVERT 1.50x1.90 (Hep=4.00m, ks=20000kN/m3}
ENVELOPES FOR N

<+
w w
R %
77-83.0 -33‘5‘— 8
[
o -87.0 |
-86.6
= -90.8| |
-90.1 g
-94.2
-93.7
w©
|-97.3 B 97.7| |
L — i — i | g |
=
+2.00 -1.00 0.00 1.00 2,00 3.00 4.00 m
| | | l | R I
x Sector of system Beam Elements M1:40
¥_ Beam Elements , Normal force Mx, Loadcase 705 MAX-N BEAM | 1 cm 3D = 250.0 kN
{Min=-97.7) {Max=-36.4)
i
g8 _|
e 2
e w i
— - —- -
o 2 o (=2
= v v
| |
— 8
-133.6 -133.9’7 i
|| -138.7
-138.4
I -143.5
-143.2 8 |
. -148.3
-148.0 [
| 1528 [ a2l ||
L] g
L1
‘ -2.00 -1.00 0.00 1.00 2.00 3.00 4.00 m
| | | | I |
Sector of system Beam Elements M1:40

Beam Elements , Normal force Nx, Loadcase 706 MiN-N BEAM | 1 cm 3D = 250,0 kN
(Min=-153.2) (Max=-101.5)
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OXETOX 1.50X1.90 (Hew=4.00m)

Ecmrrsplxé TAATOC 1,50 m
OAIKO TTAGTOG 210 m
Eowrtepikd Oyog (pe oTpwaon pbopdg) 1,90 m
OMixd dyog 2,50 m
Maxo¢ TolwPaTWY 0,30 m
Réyxo¢ wAakwy 0,30 m
“Yyog eTixwong 4,00 m
EAETXOZ OEMEAIQIHE
dopTia:
13810 Bdpog: (E*25/b,,)= 28,57 kN/m*
Emixwan: 72,00 kN/m?
Kivnré: 5,89 kN/m?
EmkdAuywn muBptva: 0,00 kN/m®
106,46 kN/m*> < gem
Tdoeig axung:
-2rarké (LC1002)
Emegdveia emppofig Suopevéarepou shatnpioy
F=0,30+1,50/16= 0,3938 m
omax = -51,9/0,394= 131,81 kN/m®
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