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of Twin-1I girder Composite Bridges
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Abstract: The related parameter study for twin-I girder
bridges composite with concrete deck is few in current
research. In the paper, FE analyses were developed to study
the bending, local buckling and the maximum load capacity of
twin-I girder bridges. The design parameters were studied
including flange width-thickness ratio, web depth-thickness
ratio, stiffener arrangement, and girder depth. Design
paper. A
recommendation for girder depth value was given from

recommendations were proposed in the

material saving perspective.
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Fig.1 Standard section of composite bridge
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Tab.1 Initial reference parameters of steel I girders
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Fig.4 Elastic stability coefficient versus flange width-

thickness ratio under construction condition
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Fig.5 Buckling modes for different flange
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Fig.6 Flange width- thickness ratio versus web depth-

thickness ratio
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Tab.2 Elastic stability coefficient and buckling positionfor different depth-thickness ratio of web
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Fig.8 Ultimate stress state for thicker web thickness at

mid-span
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Fig.9 Local buckling and the corresponding stress state
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Fig.10 Longitudinal divisions of web for twin-1

steel girders
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Fig.11 Elastic stability coefficients for different

vertical stiffener spacing
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Fig.12 [Elastic stability coefficient for different

longitudinal stiffener location

Gh1a] %t 22 ¢ B B A B S S e, T EL XS
BT B 2 R B 0. 2 {525 (0 B UR 5
4f. 7T AL A BR R AF FH B BE » G\ o e s o A 22 il
RN, Rt FAEA A REH B, P 47 B ) A7 T AR
M %%, 53R 2 e XV AR /N BRI, 7R 42 38 R By BE
FEMA RIERIRTIRT » BT LB .
3.3.2.2 Hmmlhmabeb:

XF 1 700 mm ¥ AR 5 (¥ 3 32 L3 n—3E 400
mm X 12 mm WA EhA , FE3E 0 ) FH AR R A5
FREARE 0 3 mm, BIREARE M 16 mm 340
# 19 mm. 7FERSEMREM T , KL B TR
FEREL N 10. 05, M 7E 16 mm EREAR L 38— 18
RN IR E BB 8. 12, X FH/NB 2 X T #H
HE P, BB\ SN A A 2438 hn i Ak R 2

AT Ghim) I 2h Bl — iR B A 5 B 1w i B A A
Ivi) A B TR, A i) 80 Al Ak 5 B2 5 S5 1
BB 1 AR,

4 WIFRNAGRHFNRHUGERS

1E 30~50 m P RTE BN W T NA S
AR A SRR 1/27~1/18.

TG AE AR T I/ 8 A N &, R
SRR T IR . R Y R 1 e e ) R 5@
MR E NS R, BN 2 S Ah i E AR 7R
B 2 mE A S i LA, s A L
Ak, ATTE R A R — @ e 5. )
i JEJE AR BT e 20 i AR, 2 RO R T
YW T AN A A BRGE i5 E A5 453

L35 m EESH G R NEM TR
1 950,1 750,1 500,1 250 mm MR, TS
YT ERE R E R E RN E . B EEA
s AR B AR AR R T CTR) R 2 B 5 EL R SR LA |
TEZAEAH R ET B0 7 AHF] . AT A ERE ) A
). ZE“Z nsh i iR AR” ELBS T , I AR )R e BR T
BYSR BETHIR  FeE ol o 1 B S A, i <D
i JEEAR” BT  REERE AR R, I AR AR
RE P T 1 B B R A
4.1 HRBRAEBEIRE

A 13 B8 T ARIRER XL FHRHEEHEN
e ACHE Y v ol d g ke o 41 ES M N E =1
2 T 38 B4R FR AR 2R BB 7 TR A B 1 oy 3 R B0
T, Ul AR AR B AR 288 ) A A ). 1 250 mm Z 5 i)
AR PR BB 1 950 mm B 1 £,

6r
5+
& 4
o —¥— %1 950 mm
= 2 —o— 251 750 mm
—— 21 500 mm
1+ —+—Z1 250 mm

02 04 06 08 10 12
LB R AR/ m
13 AERSBEHRETH TABE RS E TR L%
Fig.13 Load- vertical displacement curve at mid-span
under traffic loading for different girder depth

FEWREREIRET , 22852k 1 950 mm HR L T4
A RPR AN B Mises 7 NI 14 FfR. HAbRRE
TH 2SR 25 BRI B 3 7 2 o R S a4 78 1T e A
QREE AP Bk w0 TB R 3 PE &, WA 6 4 58
BEREIR , U B BT I I T T A A IR SRR A IR e .
4,2 HHRIELLE

4 AAFRELFNA S RIS B il
B, BEE B m R, B A F B LA
{31 250 mm PE A H 1 950 mm B 3% i
50%. AREAE S B BEANET TR, 1 250 mm I B HE
1 950 mm B3I 1 75, HBLX R0 Bl 2 i T AR 3R AR
T8 KRR B e 7 g Pl R R T B 5 2 /N R 5



150 3 K% % ME R B 2O %16 %
HAB. ?2(; I RS e IR R — R R
&0 -
& 1ok
£ 1400
o 1204

30.7

BiA/107

115 19.2 26.8 345

14 251950 mm BA S RBIFET R Mises 5/
Fig.14 Mises stress in steel girder at failure of for

girder height of 1 950 mm

x4 TEARSEHEGEAEMEHCERE
Tab.4 Displacement for different girder depths

o i T B B,/ mm S/
%lﬁj/mm 7 SHE A A
WBEENB HERES mm
1950 52.70 84. 07 23.55
1750 58. 60 92. 80 26. 65
1500 68. 16 106. 80 31.56
1250 81. 06 124. 50 37. 30

B 1 250 mm ZEEgit b5 5t 542 1/
950, THE MM R KRS T ERRE, REAR
WitHEHIFEE.

4.3 ZFFHERELLER

X R 2 ORI ER THAFRRRA AR
HIR A REH#H TR T, I LR 5 W
BRI AW ES TG B 15 B8 T AR
AR

B 15a W) A1, SR FH“ 2 Rl 8 I8 A %) 5K
B, B A 2 R B O SRR AR, A TR AR PR AN TR
BRI LTRSS INE £ 5 BUR R
P 5E BE 2R, PA e 32 AR A % A B AN
AR T AR E AR B IR, M BRI R TR
IR, o TR B R, IS IR £ 1
ISR RS, T 32 GRER T Eb )R, DR b 2 e e v
WEAY.

WA 15b B U, SR “ 2 S il BB AR 7 B
FRTFHEBEMEE FREEWFE, B
T SR B M PR AN B DB/ N P AP A S R R T R
Jet A T T A R I R AR T SN R BRI BB
FREEASE—E BT, AR RSN, BT
s, HARE RIS ER /D SHNETE
1 750 mm 35 (R AR 1/20) BHAZIR /.

“mEh R REAR”H A R R BN
(152. 37 kg » m ) L “Z I Wi EAR” 4G Bt
) 4 e e B A R 4N (145, 57 kg » m™ D) & L W0

100
801

B o RN E — B HE

175.58

[ 20
FREE/mm
b “ImEh R U
15 ARAESHEEGARE
Fig.15 Steel materials for different girder depths

SN Zh KT AL A5 I T AR B AR, o B
Zpr v BB LT
4.4 FERTEEEIN

D IMSRL B Tl A BT X T A
P A XU T AN A B0 » SO 2 5 B LAY 1/
20 245

5 &Hi&

IR L & v it — i B E R X E AL i)
P55 B 7 AN HL B e v 4R A % B R R Ml o
MG ESORTE. H A& E AW saT SIE A48
WHLE T — B R (BN TR ERMEAS
BIFATELRIEM. S X W L FMIBEE A R4 &
BB AT RIS R 7 BRI LT R THE 2
LI

(L) ph 7 b SR A 7 A R o T 555 ) DX, 3R
B B PRAE AR RE 1 B9 e /N RS BER A B R HK, 43
B T8 2 A BHR B A SCIR T RAR SRR Y

(O BAT BT AT AR R AR X A R F 42—
AR R IR LE PR B AN B, 3R I ALV AL E 1Y 120 72
B mP X 3l P < » T 56 H MRV ALE B9 150 RS A
1] 57 X3 ) BB 2 R 0 0 O 1) R AR Ak A
PR LGt — 2 IR 150 B, 76 B v B 2/ 78 v 2R Y 52



£ G

A5 F WL NAE SRR OSSR 500 451

PRBE TR R B T A 4 23 U RRE SR AR AR
EIERL A7 AR TR R E L.

() B[ s RA e EARART EL /N T 1. 5 i
7 W 3 R AR R A E M A . X T AN
XUT B 5 B » LAGA TR0 D0 0 iy 97 Lk R A 5 At 9
RORAHGE R AR.

DD MBI B TV AR AT X T
SEESAR I U L T A B R B . CE 2 0 TR B LU
1/20.

S E 30k

[17] Service D’études sur les Transports. Steel-concrete composite
bridges sustainable design guide [M]. [S. L.]: Service
D’ études sur les Transports, 2010.
Raed El Sarraf, HERA, Auckland,
composite bridge design guide [R]. [S. l.]: NZ Transport
Agency, 2013.

FALKE J. Recent developments in composite bridge building in

[2] et al. Steel-concrete

[3]
Germany [ C/CD ] // Composite Construction in Steel and
Concrete II. [S.1.]: ASCE, 2015.

EHAB Ellobody. Finite element analysis and design of steel and
steel-concrete composite bridges [ M/OL ]. [ 2015-02-01 J.
www. sciencedirect. com/science/book/9780124172470.

HAE A B 7 6. MU IM]. R . H A g
£%,2012.

Japan Road Association. Japanese bridge specifications and

[4]

L5]

description for highway[ M]. Tokyo: Japan Road Association,
2012.

American Association of State Highway and Transportation
Officials. AASHTO LRFD bridge design specifications [ S].
Washington D C: American Association of State Highway and
Transportation Officials, 2010.

Rouh. RE A BE AR B S ERT O SRIT] HRE

[6]

L7]

L8]

L9l

[10]

[11]

[12]

[13]

[14]

B, 2004(6):35.

WU Chong. Research of reasonable girder sections of simply-
supported steel plate girder highway bridges in China[J].
Bridge Construction, 2004(6): 35.

KEE. TN RS A5 R RE R S5 (D]
Pi% B R, 2007.

ZHANG Jing. Research on the section parameters optimum of
I-steel and concrete composite bridge[D]. Xi’an: Chang’an
University, 2007.

KA. R SCMARA S R ARG [D]. R K&
K2E, 2014.
ZHANG Tong.
structures for the simply supported steel-concrete composite
girder [D]. Xi’an: Chang’an University, 2014.

8. WIREE LA A RN LR D], K.
KPP TR, 2013.

GUO Chao. The Research on mechanical behavior of continuous

Investigation of reasonable cross section

steel-concrete composite beam and reasonable section[ D7J.
Changsha: Changsha University of Science & Technology,
2013.

e A RILHI B2 BB AWM R IE.JTG
D64—2015. Jbat: A RAZHE R4, 2015.

Ministry of Transport of the People” s Republic of China.
Specifications for design of highway steel bridge: JTG D64—
2015. Beijing: China Communications Press, 2015.

X EZE. HESHWHEIM]. . ARZSHE AR, 2005.
LIU Yuqing. Steel-concrete composite bridge [ M]. Beijing:
China Communications Press, 2005.

i NRIEFIEEFHIR S 2B W BT HEHRR
FTHHLIE :GB50917—2013. b3 « o i L B, 2014.
Ministry of Housing and Urban-Rural Development of the
People” s Republic of China. Code for design of steel and
concrete composite bridges: GB50917—2013. Beijing: China
Planning Press, 2014.

SAUSE R. Innovative steel bridge girders with tubular flanges
[J]. Structure & Infrastructure Engineering, 2015, 11(4).
450.



