Celi¢ni elementi za zemne strukture
SuperCor
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Plan prezentacije

e O nama (ViaCon Group and Viacon Romania)
 SuperCor Case studija
* Metod proracuna - Pregled
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ViaCon Group

ViaCon Group je osnovan u Svedskoj i

Norveskoj 1986. godine.

Trenutno Grupu Cini 30 kompanija iz 18
zemalja: Czech Republic, Denmark,
Estonia, Finland, Lithuania, Latvia,
Norway, Poland, Sweden, Ukraine,
Belarus, Hungary, Slovakia, Romania,

Austria, Georgia and Turkey.
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U decembru 2010. ViaCon se
pridruZio SafeRoad Group aviaCon + SAFEROAD’

SAFEROAD Group nudi visokokvalitetna resenja za
bezbednost na putu kako vlastima, tako i izvodacCima

ukljuc¢enim u infrastrukurne poslove.

Grupa ima podruznice u 21 drzavi sa ukupnim brojem

od 2.500 zaposlenih.
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M MERGERIE
ju svuda u svetu
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Preko 25 godina iskustva

Nas doprinos razvoju struktura od valovitog Celika je bez presedana.
Jedini se mozemo pohvaliti da smo na poljskom trziStu imali vise od
20 Im SITU testova koje smo iskoristili da neprestano unapredujemo
kvalitet nosivosti, troskove optimizacije, kvalitet proizvoda, kao i

implementaciju novih oblika i prateca tehnicka resenja.
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Antikorozivna zastita strukturnih panela

— Dubina galvanizacije

Uskladeno sa EN ISO 1461

Minimalna prosecna debljina
premaza

[um]

Svojstva Minimalna debljina premaza
[um]

Elementi i debljine:

>6 mm 70 85
>3 mm do <6 mm 55 70
21,5 mm do S3mm 45 55

Srafovi, vijci i kuke 40 50
Base channels 55 70

— Sistemi farbanja za debljinu od 2x120 um (jednostrano)
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SuperCor Strukture
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SuperCor® Strukture se koriste za projektne strukture:

* Mostova

* Vijadukta

* Tunela

* Nadvoznjaka za peSake
* Podzemnih prolaza

* Poljoprivrednih prolaza
* Ekodukta

* Hangara

e Sklonista (civilna i vojna)
M + Skladista
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Profili zljebova
HelCor® — zljeb 68x13mm, 125x26mm

\/\_/W\/

MultiPlate MP200 — zljeb 200x55mm

NN\

SuperCor® —zljeb 381x140mm

VY,

ﬂ -
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SuperCor profili zljebova

Visina Zljeba (H) = 140 mm
Sirina Zljeba (P) =381 mm
RaspolozZive debljine panela (t) = 5.5mm, 6mm, 7mm, 8mm*
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Nowa Ruda Bypass — Nekad
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Nowa Ruda Bypass — sad
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REALIZACIJA DVA PRELAZA ZA ZIVOTINJE PREKO E20 ZELEZNICKE LINIJE

INVESTOR: PKP POLSKIE LINIE KOLEJOWE S.A.
SUPERVISOR: JACOBS

DESIGN: MOSTY KATOWICE

IZVOPAC: INTERCOR/TORPOL

DOBAVLJAC: VIACON POLAND

e

4viaCon
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AViaCon £
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Kran 28/40T

Uskladisteni paneli

Korpe elevatora
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Glavna struktura

Baza kanala
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Zemljani radovi | kontrola oblika

Kontrola skretanja
Vreme punjenja( max 2%S),

L

T L L L L T e
e T ———PTLOC S T WP S PO

)
e
e L e By - el
- = e
/ -
g

Punhjenje slojevima od 0,3 [m]
98 % STANDARDNA PROCTOR GUSTINA
Napomena: SIMETRICNO ZATRPAVANJE
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Nasadzenia krzewoéw g Humusowanie
oK = 1 \ +HE

' - ®G » LN Y 3

i A oy ‘“‘ i “ N ‘“ “"' S R L S “* = *'*'“ R o

o I

PAVEMENT

ANTIALLIASING BARIER
GEO AMBRELLA
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/" MOSTY

KATOWICE

ul. Roina 12, 40555 Katowice
www. masty katewicn. pl
tal /tax <40 (32) 60 23 400 o 410

\
~ \.
BUDOWA PRZEISC DLA ZWIERZAT W MIEJSCOWOSCIACH GAJEC 1 KUNOWICE
NAD LINIA KOLEJOWA E-20 W KM, 466,778 | 470,199,

ODCINEK RZEPIN - GRANICA PANSTWA

technologies.ro



PRE
POSLE 19 DANA

' M OSTY BUDOWA PRZEISC DLA ZWIERZAT W MIEJSCOWOSCIACH GAJEC 1 KUNOWICE
NAD LINIA KOLEJOWA E-20 W KM, 466,778 i 470,199,
d KATOWICE ODCINEK RZEPIN - GRANICA PANSTWA

. Ralna 12, 40-555 Katowice
v mosty. katewice. pl

2 el fFax +a8 (32) 60 33 400 do 410
/ IMOSTY: " Soara PRZEISC DLA ZWIERZAT W MIEISCOWOSCIACH GAJEC I KUNOWICE
4 KATOWICE

NAD LINIA KOLEJOWA E-20 W KM, 466,778 | 470,199,
-
"lt VI G ‘ 0 n ul. Ralna 12, 4D-555 Katowice
www.masty. katowicn. pl
’ \ tel o +41 (32) 60 33 400 on 410

ODCINEK RZEPIN - GRANICA PANSTWA
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F20 Zelezni¢ka Linija Berlin Var$ava u Rzepinu - SADA
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4 Most na reci Zgtowigczka u Vroclavu— PRE
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CATH P

SuperCor® - Most na reci Zgtowigczka u
Vroclavu— sada
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p SuperCor® - Most na reci Zgtowigczka u

www.viacon-technologies.ro
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A2 Autoput Berlin Varsava Konin —
Kolo sekcija — PRE
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SuperCor SC-57S MultiPlate MP200 G-30

Raspon [m] 17,7 9,4
Uspon [m] SES 8,1
Debljina plo¢e [mm] 7,0 7,0
Zljebanje [mmxmm] 381x140 200x55
Duzina [m] ~60 m ~76 m

LViaC A2 Autoput Berlin Varsava Konin —
M KOlO SEkCija — DIZAJN www.viacon-technologies.ro
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A ViaCon Vijadukt iznad zeleznicke pruge u Herburtovu viacon technologs o




S5 Brz put Poznanj —Vroclav
Ravic-Korzenjsko sekcija
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SuperCor® - Modernizacija zemljanog puta
i Sprzymierzencow ulice u Svidnjici — Faza |

www.viacon-technologies.ro
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SuperCor® - Lublin S17 Brz put Kurov-Lublin- PIaSkI
Sekcija

www.viacon-technologies.ro




| Pedacki podvoznjak- Svedska
L ViaCon i _technoloai
AR | www.viacon-technologies.ro
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,. Ozarov obilaznica nacionalni put No 74
AViaCon mcontechnolog
AN 1 www.viacon-technologies.ro
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Metode dizajna

e Jowa formula
e Ring compression theory
e Ontario Code

e AASHTO
* Duncan
 Vaslestad
e CHBDC

e Scottish

 Pettersson and Sundquist (SDM)
e FEM — CandeCad, Plaxis, Abacus, CANDE
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;‘_VIGCOH www.viacon-technologies.ro



/F/GX/G/D /6 p /D &

Arching effect

N\
\\\)\/S oIl arch
| \ \

\
\
)

N

ﬂ -
_,-—lt-\VICJCOH www.viacon-technologies.ro



Raspodela opterecenja

Fleksibilna cev Rigidna cev
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Sundquist-Petterson Method

Mogucnost analize celog profila strukture panela od najvise do najnize tacke
srafljenja kao i zamora materijala.

U obzir se uzimaju sile potiska i sile savijanija.

Makismalne sile naprezanja Celika se izracunavaju Navijerovom jednacinom:

Nds Mds
c=—=—+—=<1,
Asl Wl ’

N, s~ sile potiska (normalne)
A, —povrsina poprecnog preseka
M, ;- moment savijanja

W, —sekcija modula

ﬂ -
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Calculation according to '""Design of
long span flexible metal culverts' by
Lars Pettersson and Hakan Sundquist

Update 5
sferenced files
Reference:I:\! A_Projektanc\Projekty \Eksport|20 154203 - Carting frack overpas\Projektanc\LM1\REF\References_u5.xmc

sferenced files

[#] Reference:C:\Program Files\MathCad References\Russian LL vehice .xmed

ofile A
ofile B

ofie C

ofile D

~fla E
ofile F

ofile G

D

5. Box culvert.

Input
Partial coefficients
Safety class: g =10
o (1 (1
Senviceability limit state: e g = 9, Pig g = o)

. - (12} (1.57
Ultimate limit state: s = | 0 9): ity = | . ,J
Partial factors: “tpgg = 100

ML steel = 100
o = 125
~gp = 1.00
g = 139
Adjustment factor for LM1: ng =10 g = 10
Define the geometry
Culvert profile: pretichaakCl
Possible values are "A", "B",.._, "G" comresponding to the figures on the previous page.

The following parameters are defined in the figures on the previous page. For profiles A and B, all radiis
should be set equal to R. For profiles C and D, R, should be set equal to R_ For profile E, E_ should

be set equal to B; For profile F, Ry, should be set equal to R, For profile G, By, and R should be set
equal to Ry

H=12815m h,=08m D=1233m F;=115m R, =1086mRBy, =R, R.=F
Depth of cover at the position of the bolted connections: he = h,
Multiple structure : ‘:"Y_ES
®NO
Space between two structures: a_=0m

www.viacon-technologies.ro



Steel profile

t = Todm Thickness of the
plate.

Togt = 38lmm  Wavelength.

E = 206GP2 E‘L = 315ME2

Bolts

baolt.

wectors
ToWw:

bolts:

mment:

dt:-nlt = 2imm Diameter of the

Number of bolts per meter in each

Distance from the edge of the sheet to the centre of each row of

by = 140mm Height of the comugation.

B = 76.2mm Radii of curvature.
£, == 35INMPa “oung's madulus, yield stres and

ultimate stress.

A&b - Mﬁmﬂ Cross sectional
Bres.

£ ooty - S0OMPs  Ultimate stres,

If there are only two bolt rows, a zero should be put at the firs position of the following two

=525 525 525"
2= (38 114 190} mm

Length of the pressure zone when calculating the tension in the bolts due to Prope ©= 10mn

Distance from the centre of a hole to a free edge or to the centre of an adjacent hole
measured in the direction of force. It should never exceed 3°d.

Parameters to calculate
fatinue

ﬂ.TCMHB = 100NP2
ﬂ.ﬂcmus = SPa

ﬂ.l.'.rcjﬂ’te = 1250 Pa

AT slate connection = TP

Medium distance trz

61
- 2107 -—
Nnbns. v

LiETims = 10vr

AnviaCon

MP150 MF200 SuperCor s
10 bolts/m |15 botts /m |20 bols/m g = 3y
L] 2d 2d | S0mm | 50mm 3d

Detail 15 frem table 8.1 EN 15992-1-2

Cetail 14 frem table 8.1 EN 15992-1-2

Detail & from table 8.1 EM 15593-1-8

Detail 11 from table 8.1 EM 1553-1-2

Type of raffic acc. to table 4.7 EN 1991-2

Mumber of tadks acc. to table 4.5 EN 1881-2

Design

]

Ensuring safety aganst the onset of yvielding inthe serviceability limit state

£4c = 315-MPs
S ;
g —— 4= 315-MPs
5 g 5
Mas . Bl o
4 W
F113.67 —
74.6 woKl
213.6 B
oo T s gy wog
213.6 o] — |- B
46 Mg roxr
238 coxr
L T46 K"
et Hm
M pper = 2% = By sy = _4'5'T
S M, )
" .50 sy -
ﬂmtﬁ_m"g&_s}[ + = ==12.7-MPz
LA s
N M, i
m{[nm{w“}- e ‘ ] i} - "OK!"
Ay Wy D
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Calculation of bending moment capacity

Bending moment M‘_wlk = iii*zl' ]EE
capacity: ot

Calculation of normal force capacity
Muml force Mgy = fgt;‘:' 19]65-%
capacity:
Calculation of capacity
Z,

M= —
“3

' Es ) &
N = 550 By g Ryt B, At

Vmaoil  IMIlztesl
N
- 43083
Mt - -

' ™
e 1:'.31:111-L
s
W N1 steal
0.0 CTOEIM
0.56 ORI
acl 0.88 a1 “OF!"
[“' Naw _|oss [Nd.nJ ||| o
el J 0.51 Mol ’ "OR"
D47 “OF!"
078 “OF!"
W 0.45 O

sVviaCon

Ensurng safety against exceeding the capacity of the bolted connections
Ultimate lirmit
Slhelar

rananibe

2584 Gyt

F. —-— o 10 2N
oRd
iz

08 pote e
Fypg = — =0 g4 14
a2

Tension
rananihe

05 bote e
Fypg = — = 141.14N

iz

Capacity check

Shear :
F..
vw.ULS <100

min{Fy paFrgal

F.
ULS
— " s
min(F, g Fp pg)
Tension :

Frurs
Fira

£ 1.0

F
t.ULS 051

Fira

Interaction formula :

F, F
ULS LULS
" + <100
minF, paFpral  19F;Ra

Feurs Frurs

— + - .63
minF, paFppal  19F;Ra
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Projektovanje putem FEM-a

ﬂ -
/ﬁ\VIGCOI'I

Zivo opterecenje

Globalno izvijanje

FEM Model

Karakteristicne v
rednosti unutrasnjin
sila

Dizajn vrednosti
unutrasnijih sila

Provera porecnog
preseka
acc. to EN-1993:2006

Faktori
opterecenja

Tacke
acc. to EN-1993:2006

www.viacon-technologies.ro



2D elements models (soil)

Linear elastic model: Elasto-plastic model

E — Youngs’s modulus

: : Mohr-Coulomb Hardening soil
v — Poisson ratio

MC main parameters: HR fHiai parametgrs.
E — triaxial loading stiffness ExE50 260 = el eeteling] SiinEes
Eur — triaxial unloading stiffness Eoed=~2.5E50

¥ Pc_ns_son e Eoed — edometric loading stiffness Eoed=E50
® — friction angle o
: ® — friction angle
C - cohesion .
C - cohesion

»axial strain

ﬂ =
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Soil model - based on field test in Rydzyna

\_ 2020

1950

SC 578

17667

po

ﬂ -
@VIG Con

16833

7
L p
[ ==

Model of structure SC 57S

Backfill material:
Medim sands
1.8<Cc<2.0

Cu=6.63
Compaction degree= 0.98-1.0
Volumetric weight of soil: 1.95 kN/m3

www.viacon-technologies.ro



Soil model - based on field test in Rydzyna

Relative displacements of crown

120.00
100.00
----- Field test
Model HR; friction angle=30; E=35MPa
£ 80.00 Model HR; friction angle=34; E=35MPa
'%‘ Model HR; friction angle=38; E=35MPa
5 5000 Model MC; friction angle=30; E=35MPa
-g Model MC; friction angle=34; E=35MPa
‘%’ Model MC; friction angle=38; E=35MPa
£ 40.00 Model HR; friction angle=30; E=70MPa
[&]
% Model HR; friction angle=34; E=70MPa
g 20.00 Model HR; friction angle=38; E=70MPa
Model MC; friction angle=30; E=70MPa
Model MC; friction angle=34; E=70MPa
0.00 OA“ )\ Model MC; friction angle=38; E=70MPa
-20.00 i
Level of backfill [m]
/li‘\VIGCOI“I www.viacon-technologies.ro




Soil model - based on field test in Rydzyna

Relative displacements of crown — best fitted soil model

100.00
80.00 / 3
60.00 ’ \

40.00 P \ - = = Field test
Model HR; friction angle=38; E=35MPa

Displacement of crown [mm]

20.00 4 \

»
- e e - -

-20.00 )
Level of backfill [m]
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Soil model - based on field test in Rydzyna

Stresses in crown

250.00
200.00
150.00
100.00
§ 50.00 —e— FEM top fibers
o —@— FEM bottom fibers
%_ 0.00 —a —@— FEM top fibers - design value (1.35)
E 0.00 8.00 _o FEM bottom fibers - design value (1.35)
ﬁ -50.00 = @= Field test top fibers
@ = &= Field test bottom fibers
-100.00
-150.00
-200.00
-250.00 . .
Height of backfill [m]
A -
@VIG Con
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Live loads

Example — LM1

Table 4.2 - Load model 1 : characteristic values

Location Tandem system IS UDL system
Axle loads O, (kN) ga (or gz ) (KN/m%)
Lane Number 1 300 9
Lane Number 2 200 25
Lane Number 3 100 2:5
Other lanes 0 2.5
Remaining area (g, ) 0 25

I !
Y  Cr— ] E—1
1 Pressure patch tire spacing - Pressure patch

The details of Load Model 1 are illustrated in Figure 4.2a.
P, | (tire)

(tire) | Py

ogi Qe g Yk Agi Tix

Lane 2

Lane 1

Pu=2P,/ (1 +SIW + 2tan(30"H/W)

S + W + 2tan(30°)H

Key I
(1) Lane Nr. 1 : Q1 =300 kN : gix =9 kN/m"
(2)Lane Nr. 2: O =200kN : g =2.5 kN/'m
(3) Lane Nr. 3: Q3= 100 kN : g3x = 2.5 kN/'m
* For W= 3.00 m

(FRa)

ﬂ -
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Example — DK 51 Olsztyn-Olsztynek, Structure3

Structure parameters:
Profile: SC-26NA
Span: 17.00m

Rise: 6.72 m

| Cover: 1.92m

i £

| il ' Load: Polish load class E (240kN)
Eil LA 1 000 !

4%

HisM SN -'\I :.
] e T T T T P R
o AT T O S R A B A A A A A I A A T ST —
B ot e LR N ety S il - So e AT A o e o

———— TR e L A A N o IS . L D Pl (R e e s R
@,\\;\Q}\‘@;ﬁ"\\ﬁ\f\ R .K\\ T I - W7 1 L i i
Ry T e . 0o
[ [ - Tt :

S 0
fis 'hl'h!l-ﬂ'ﬂ -lmm.;_-. )
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Example — DK 51 Olsztyn-Olsztynek, Structure3

Structural elements

Corrugation: 381x140mm
Plate thickness: 7.0mm
Ribs: -

Steel: S315MC

Soil under foundations (sand):

Soil elements M(_)dgl: Mohr-Coulomb
Friction angle: 35 deg
Cohesion: OkPa

Backfill: Modulus of soil: 70 MPa
Model: Hardening soil

Friction angle: 38 deg
A \J: Modulus of soil (E50): 35 MPa
,ﬁ\VIGCOI'I
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Example — DK 51 Olsztyn-Olsztynek, Structure4

Envelopes of internal forces

Axial forces N (scaled up 1.60%10 > times)
Maximum value = 0.000 kN/m (Element 20 at Node 3176)
Minimum value = -958.6 kiN/m {Element 8 at Node 4870)

Bending moments M (scaled up 0.0200 times)
Maximum value = 37.27 kNmjm (Element 17 at Node 3768)
Minimum valug = -69.98 kiNm,m (Element 20 at Node 2937)

Axial force:
« Dead load: 795.3kN/m

Bending moments:
e Dead load: 48.15kN/m

 Live load: 163.3kN/m
« DL+LL: 958.6 kN/m

 Live load: 21.47kN/m
e DL+LL: 69.62 kN/m

ﬂ -
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Example — DK 51 Olsztyn-Olsztynek,

Structure4

< OLSZTYN

linia
niwelety

|; 5000

balustrada
stalowa swietlika

t OLSZTYNEK [>

1 +1150.360 t

i 5
+[150.380 - St
|

bariera betonowa |H2W1 @

wo_projektu_drogjwego |
/ : 16600

rofil stalo

ST :
1000 g~ 5500 1000 B00D 3
i 1 : strefa przejécia dla zwierzqt érednich
| 141,
& ZE aeal® ﬁj“-ﬂi & g Al PNV S PINVANNA NVANNVANN \ eomeribiora HOPE o ¢
20 f I | f 2000 %\; iwfGuring palipropylen:
- kdnstrukcja nawierzchni T N —d ohigizchniowej min 500
) +1139.30 i +]139.30 :\\1& 3
87 )00 o ity dogomego N NN
L 2000 L 4800 “L 12100 :__D “|, 4800 |, 2000 L
Uwaga: >

W przypadku trafienia no soczewkd gruntu

nienosnego (spoistegn) wykona wymiang gruntu

(1s=0,98)

ﬂ -
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Rise: 5.17 m
Cover: 2.75m
Load: Polish load class A (800kN)

Structure parameters:
Profile: SC-24NA
Span: 16.50m
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Example — DK 51 Olsztyn-Olsztynek, Structure4

Structural elements

Corrugation: 381x140mm
Plate thickness: 8.0mm

Ribs: -
Steel: S315MC

Soil under foundations (sand):
Soil elements Model: Mohr-Coulomb

Friction angle: 35 deg
Cohesion: OkPa

Backfill: Modulus of soil : 70 MPa
Model: Hardening soil

Friction angle: 38 deg
A \J: Modulus of soil (E50): 35 MPa
,ﬁ\VIGCOI'I
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Example — DK 51 Olsztyn-Olsztynek, Structure4

Envelopes of internal forces

Axial forces N (scaled up 1.60%10 > times)
Maximum value = 0.000 kN/m (Element 20 at Node 3176)
Minimum value = -958.6 kiN/m {Element 8 at Node 4870)

Bending moments M (scaled up 0.0200 times)
Maximum value = 37.27 kNmjm (Element 17 at Node 3768)
Minimum valug = -69.98 kiNm,m (Element 20 at Node 2937)

Axial force:
« Dead load: 795.3kN/m

Bending moments:
e Dead load: 48.15kN/m

 Live load: 163.3kN/m
« DL+LL: 958.6 kN/m

 Live load: 21.47kN/m
e DL+LL: 69.62 kN/m

ﬂ -
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Example — DK 51 Olsztyn-Olsztynek, Structure4

Capacity of plate

Parameters of plate

. Plate thickness Cross section area Plastic modulus
Corrugation
t A Wl
[mm)] [mm] [mm2/mm] [mm3/mm]
381x140 8.0 10.6 455.3

* Flexure:

[

« Compression:

e e e —

v

‘a]‘ -
/ﬁ\VIG Con

www.viacon-technologies.ro



Example — DK 51 Olsztyn-Olsztynek, Structure4

Stress in servicability limit state

Where:
A — cross section area,
Ws — section modulus.

ﬂ -
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Example — DK 51 Olsztyn-Olsztynek, Structure4

Stress in servicability limit state

Where:
A — cross section area,
Ws — section modulus.

ﬂ -
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Example — DK 51 Olsztyn-Olsztynek, Structure4

Resistance to gobal hucking Stress in servicability limit state

Requirement:

T <Ry
Critical buckling stress:
1 2
3 3
Ry= 126, Co (ED {5 M Kp) Ry
where:
R, - nominal axial force in culvert wall to cause general buckling
= 07 - resistance factor for general buckling
C =053 - scalar calibration factor to account far some nonlinear effects
n = 0.
E — 206-GPa - modulus of elasticity of pipe wall material
o
I= 244346 — - moment of inertia of stiffened culvert wall per unit length
puikin}
g =080 - resistance factor for soil
M = 2ksi - constrained modulus of embedment table 12.12.3.4-1
v-on CPossons o ofsof 4
(1-21)
Ky = = 0.588
1-w
114 .
Ry = =0671 - correction factor for backfill geometry
1+ =
H
S 165m - culvert span
He375m - depth of fill over top of culvert
1 2
3 3 EN
By = 124, Copo(E-D” g MKy ) TRy = 19987 —
KN
T; = 143790 —
L m

i \igCon e
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Example — Norther Marmara Motorway, Animal Overpass

Lross section A-A
Srale 1100 St min_iicm
Gk NG el eral

—_ Sail min. Tem
s S T T Torrugafed stesl shrucfurs
_— T_zi'_!_r_ﬁar.—\.w SFoal strocrare SC-4 A
T - SC-40NA
e
g
-
Anti-glare panels R
Anti-glare panel

L T O T T T T
e L L T L L L T

Llearance box

Liearance box

Sugpart fat 2 Hyeiro imsulation and anicarrazion
- arceg conireve Toa)
" Coferate | £IGAT 8,00 " Orainage pire @AGTmT
Safely barrier .X\
050 g L7 2158 Support Nod:
e Concrate - C30/37 R
7 4 o S 532 ZE 5 / 5324
2 B S [
I A 7 = ety Barviar Z sid 0% L 22.74]
; 7 3 " 220
3 & - - P ENS NN A £ P SIS &4 4 4 T, —— ;r 2 g Satety barrier
O S T - . \ e S & ~ i NN AN "\ 9 T, T~ o T
i Raad sirucure T T R ANIANANIANNANTRNNIRNST =L
Lot o |45 Ll 285 !:f forway Sccording 12 =] (is| oo | 1ir T-:_m a_sﬂ i Shrgire - P
Pichness - § e g [ 3 o+ T a ft
Thickness - fdem e pomied e 147 according to raad design Motorwa) }
195 2205 Thicknezs - fcm 157 2205 ainage

Structure parameters:
Profile: SC-40NA
Span: 22.00m

Rise: 5.92 m
Cover: 1.70m
Load: 10kPa
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Example — Norther Marmara Motorway, Animal Overpass

Structural elements

Corrugation: 381x140mm
Plate thickness: 7.0mm
Ribs: 7.0mm c/c 1524mm

Steel: S315MC

Soil under foundations (rocks):
Soil elements Model: Mohr-Coulomb

Friction angle: 38 deg
Cohesion: 100kPa

Backfill: Modulus of soil (E50): 350 MPa
Model: Hardening soil

Friction angle: 38 deg
A \J: Modulus of soil (E50): 40 MPa
,ﬁ\VIGCOI'I
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Example — DK 51 Olsztyn-Olsztynek, Obiekt 4

Envelopes of internal forces

Axial forces N (scaled up 1.60%10 > times)

Maximum value = 0.000 kN/m (Element 20 at Node 3176) Maximum value = 37.27 kNm/m (Element 17 at Node 3768)
Minimum value = -358.6 kN/m (Element & at Node 4870) Minimum value = -69.98 kim/m (Element 20 at Node 2937)

Axial force:
Dead load: 795.3kN/m

Bending moments:
Dead load: 48.15kN/m

Live load: 163.3kN/m
DL+LL: 958.6 kN/m

Live load: 21.47kN/m
DL+LL: 69.62 kN/m
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Thank you for your attention ¢
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