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Performance of the Orthotropic Composite
Bridge Deck with U-shape Stiffener

SU Qingtian , XUE Zhibo, HAN Xu, JIANG Xu
(College of Civil Engineering, Tongji University, Shanghai 200092,
China)

Abstract: In order to check the performance of the new type
of composite bridge deck proposed in this paper under the
wheel load and test its performance in the second system of
the bridge deck, and also to compare it with the performance
of the common bridge deck, 3 different types of bridge decks
are designed and fabricated. One was concrete bridge deck,
another was orthotropic steel bridge deck, and the third was
composite bridge deck with concrete slab and orthotropic steel
plate with U-shape stiffener. Static load test was conducted on
these specimens to investigate the cracking behavior of
concrete in the negative moment zone and measure the
deformation and the strains in different locations on the
decks. The result proves that the local stress level of the
composite bridge deck acted by the vehicle load is lower than
that of the orthotropic steel bridge deck. The composite
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bridge deck has a high fatigue strength and wheel-load
resisting strength. The weight of composite deck is 57
percent lighter than that of the concrete deck, while the
bearing capacity of the composite deck is 1. 42 times that of
the concrete deck. The bearing capacity of composite is
almost equal to that of orthotropic steel bridge deck with half
the amount of steel.

Key words: composite bridge; U-shape stiffener; orthotropic
deck; mechanical behavior; experiment

PR B R W EEME. R T S5
UMM ERZ A, B R BN R H AR E §
S A HEAT B L 0 ZE A i AT 3 B M 5 4
PRt B R R R R TR A TR AR
BORRATR AR TR 0 38 B e, B T AR B R
FETEHAE 20~30 cm Z [A], B AR A E RO W
B F A/ NS RFR ; B A (958 B B R R
W FH B 1E 32 S PR AT TR AR B 35 R IR T 4540 A
T K BEATR 2 HR B Tk BT I 5 AT 2. DA R K
BEEBRPH IR EBOE, RS 5 AR %R
F R BRI IREE L, WP AR B F R
SRR 492 57 T 2L RN 180 B 208 (3R 4 0 AN )
WEMTEEHBRE W EEREHR TIRE L
R R BT PSR AR, LRI R TR BRER TR R
HRAZ 1 5 VT A T A )98 57 O 3 B R PR T AR T AR
ShF R 9 TRIAR I BE /N HR BN D R R R SR AR I 4
TR = A TR DL S R R B T B AT 1
MR A0 e e B ™ B, B S A T A L /DN L R
AR KA AR AR S A 2 5 o o).

AUARSE S — Ak R TED B ME LA 52 42 R HE 61 B
RECRAMNSRE LA SEW, @t A EEENS
B8+ MR, FTRASE 0 R HE 2 Fhobhet g B
R VR &R R A -SSR EJLE TR

F—EE: BEREA740), B, 882, B LA I, T#H L, TEIIT AN S HE SR, E-mail: sqt@tongji. edu. cn
WIREE: £ WA982—, B, BiIEER, 8 L & JW, THE L, ZEPST M 54 & 45 2. E-mail: jlangxu@tongji. edu. cn



652 Rl ¥ k2 2 WE KRB 2B

RN

R R R — N BT 0 SRR AR AL N
S IR S + H A ET IAR, [E PAE LL RSP KRR
AT RS TR A & A S PR AR X 2
R AR 3350 M RS 2 AR B A D B 4% 58 LR B
T B SUAE DA AL TR R R T AR P RS SR 32 0
5 B T RAFRIRCR. ST BUA AL R AR
THIAR B > £2 18 B2 A SR A e AR TR Bk 1
UHPC,RPC, STC 25 5 A H A 415 K 3K i 2
T RAFHBERRCR.

AR B AT S SRR T AR A R A L 7 [ R IE A
SRR ) Z SO B BLSE , $ t—FF U JE iR
5 T B LS A AR B AR LR O 22 5 P A A
B I PR 2 A AR AR SR AR v B L S
EEE.F2F AR U, BeMii LER—ZR
BE TP R A 3P A R R AN A M
AL, WA R, T I TR AR R AR
B2 T35 Y80 T AN A AR I 55 SR BE O R 5 ] I SR F TR B
BRI R LA A AE AT W R R R A S R TR
HE T AR AR AT BT RE A, S0 T B
SRR R 2 1] B G 4 R BE , B T MR TR B
A BT MIBHEE BN, 53 AMX FRT BL A & B B
AT 22 M R B A T IR B AR T AR R AR AT T AR 2 (]
AT BEA T o SRS B R B 2 TR B .

T REX AT O U A S B E AR 32
B8 DR 5 B FLTE T FL 5 S T A AT
BT R 1268, IRt — 28 5 W U AR AN 32 04k
REHEAT L, ASCBAHRIE T 3 A REEE XA
R LR U T AT T AR A AS R AR T B 32 0
AR HEXT 3 MR AR K 3% S P REHEAT LL R #T.

1 AR

1.1 gt

B ARSI T 1AM D U RIS PrmiR
BRSSO ANERE EFFER A (RS
S2)F 1 ANIERZ R EMFEACR S (FT S3). &1
FRTEIHR A4 2 R 10. 5 m. S FEAR R m IR 4
Kl la & 1c it B4 S1IREE LR PN B4R
>H 20 mm, K [R) [E B A 150 mm, 15 8 405 BN 12
mm, YA [AIEE K 150 mm; B8+ A5 2 a5 B
THZ 13 mm, & 80 mm IR, SRETHTIMF 58
EAmmE 4 HE, WK W REE S 200 mm. 3K
S22 RE LR L. FTEHAMNHEREN 20
mm, B MR EE 150 mm, #mNHEEN 12 mm,

YAmE R 150 mm, b FEARNGHRPERE
#7550 mm, K4 S-3 FHEHRE R 1 200 mm, U fj
OHHER 600 mm. 3 AMAMF S-1 AR HE B AR S AR TR
PR EAR I Z 1R 0L EIESHEX A U INIETE
WKL RSN ER RS H X U RGN
BEEL KRB LR, IS U
=2 A R te e tERe, HPEP X S A 6%
0.5 m E[ER U PNEEsiREEE L, & 1d s, 1K
# S 1 R EFI TR N A 1e, 1 FR.
#$12@150

% | L] L] & & L] A L]
o " —
ol o 7 \ese sy | 91380 Yeseess
b 2905485

0309

$20@150

300

a lfF S-1 BEA
| 1200 |

b it S-2 A

280 .16

QQ
&

296

1150 63 170 65 300 65 170 65150

c B S-3 MARH

10 500

uuuuu

d R S-1 HEim

e R S-1 IS
1 RERT5LHE (AN : mm)
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Fig.4 Layout of strain measured position

1.4 #HERE

X EER AR A AT T I, A R
FIFB SRR IR 1 i IREE L W FE 12k
RETRATR IR 2 PR,

£1 WHHFEE
Tab.1 Material properties of steel
HEGRS)/mm JERGRE/ BihRE/

AR

Bt SE MPa MPa
W 20 477. 23 625. 21
M 6 5. 67 377. 83 543. 64
M 16 15. 89 355. 64 540. 21
2 BETIHIFMHEE
Tab.2 Material properties of concrete
PUEEE PHramfE / MPa MR/ MPa
65, 27 4.91 41 556
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Fig.5 Transverse strains of specimens under local wheel
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Fig.6 Deflection of the deck under local wheel load
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Fig.7 Failure mode of specimens
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Fig.8 Load versus mid-span deflection curves of

specimens
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curves of specimens
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Tab.3 Safety factor of unit width of wave deck under vehicle load
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