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Performance of the orthotropic composite bridge deck with U-shape stiffener

SU Qingtian', HAN Xu', JIANG Xu', SHAO Changyu®, CHEN Liang’

(1.College of Civil Engineering, Tongji University, Shanghai 200092, China;
2.Shanghai Municipal Engineering Design Institute ( Group) Co., Ltd., 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 its performance in the second system of the bridge deck, also to compare it with the performance
of the normal bridge deck, 3 different types of bridge deck are designed and fabricated. One is concrete bridge
deck, another is orthotropic steel bridge deck, and another is composite bridge deck with concrete slab and
orthotropic steel plate with U-shape stiffener. Static load test is conducted on these specimens to reveal 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 burdened the vehicle load is
lower than that of the orthotropic steel bridge deck. The composite bridge deck has a high fatigue strength and
wheel-load resisting strength. The bearing capacity of orthotropic composite deck in the second system of the bridge
deck is 1.37 times and 0.93 times of that of the concrete deck and orthotropic deck respectively.
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Fig.2 Schematic diagram of the loading system( mm)
1.3 MANBRMNSHE
R TE 58 S PR AT THI AR A 2 7 R 9 55 SR T
PEAGT BN AL T A3 e J=) 3 r 84 P I AU
SN IALE R HBF 0] 5 rh A TE THAR 5 U I Y R Al
A FRE T A9 T A S8 DT 8] A E T — S AR T, AN



- 16 - MR

S

Tk koo il

5 48 %

Kl 4(a) 4(b) 7R, LEMAHFHEIARCRE (RS2 147 i e
HA S B R AT A O TR TRBE LT AR U
T EATE T RARTE S0 5 AR B T A AR
R BCE 1 Tor I AR 55 TR S5 L 1] B AR R T A
BRI A BN 4(c) 4(d) FiR.

l '.‘-
-

3 REMEAREE

Fig.3 Test device of the loading system
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Tab.1 Material properties of steel
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AL 16 15.89 355.64 540.21
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Fig.5 Transverse strains of specimens under local wheel load
HE 5(a) 5(b) ITLLE H, 78 58 R n 25
K1 SR 2EHT, B S- 178 H-1 b B85 ) 1
ARFLENT S=3 FE H-1 AL Rk ) 0 A8, %F H ik ok
S— R S=3 M 1A 7E 4248 Jmy i 24 E FH T i
JIKERT LU o 405 B T AR A9 1 7 7K FEAAIR , 3
FE 5 MPa LA, I 1 28 SR S0 1T Al 1 7 77 7K - e
KA 17 MPa. 4 SCHER[ 14 ] 45 0 0 ) e 5
P BE I =0 G R, 41 W T AR P A AR L O 2SS
PR THI AR P AR & A 9% 57 1 1T R R R AR, 76 1E
AT PG O A B A i F B A T oy

[
3 REEHEA THRERGEEZ S

R HIE 2 () Bz im0 X 0 i Al £ B
B TSR R 32 ) SR SRR A T A5 B
el b AR v B 1) 32 T 1 B S e IR A FAE A il A



59 1

SRHL, 2 USBIIESS SR E B i ) 2k g <17 -

3.1 R R R MIRGFE

AE S—1 mEw i, A T B TAERE,
TR G - RV A 11 17 72 40 i A 280085 T iy Ze g . >4
faf R 2 40 kN B, A S ST B I R A — 4R
4. Mfrgkak ) 120 kN B, 448 TR E R 33 mm. b
Ji , BABERICE RN B B e 2 1) B T A T 2. Y
fr A2 150 kN B il v S v e - R AR ™ A=
FIBS. M A K B2 220 kN B, 245 95 35 3
0.2 mm, L5 TRBE K 39 mm. Y172k ik F 4 450 kN
B, A S ), DG e KA TR S 256 84 mm.
M R F] 700 kN 205 e e T VR A
JadR IR, G 6 (a) TR, i akik 229 750 kN
B, il Tk R B R 2 )

A S—2 makwn i, WA T TARRA.
MR F] 20 kN I 25 b I i AR TR B 1 2 BT
2. MR H] 70 kN B Hr SN A AR TR A2
PP, YTk 2] 180 kN M, Hh sz o5 6 25 4 X T

(a)iRkf4 S-1

(b S-2

MR BE 1 248555 0.2 mm. Y72k F] 250 kN B,
5 PR ARTREE 2 57 X 2485355 0.2 mm , IEEHES
R R TR E  A KBE IR A F) 118 mm. IL)
5 T T A5 R DRI rp S 0 67 25 IX A TR A 8
PIRt fr 3 i 3G . 7 2k ) 418 kN B, 5
B 22 H0 N M. 24 fr 2542 30r 432 kN i,
A EIE AL LR AZ RN A . 2 A 8k B 450 kN
i, B v R T VR R - TR B e, A&l 6 (b) i, &5

A S—-3 makwer i, WA T TARRA.
M as H 272 kN B, oSS ATE U AR A 352
FEJE IR, Yk E) 430 kN B B R i U AR
REZHE R, Mfrgkih 2] 644 kN B, 32 S A
BT - %k B MR A8 . 2 faf 2055 51 660 kN H
b R L2055 3 80 mm , 25 4 KA A% 3k K TG v 4k
SERER, WE 6(c) s, B b 3 S BT U B R MR
Ab B2 H B R e i

(c)ifk {4 s-3

6 MRS

Fig.6  Failure mode of specimens
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Fig.7 Load versus mid-span deflection curves of specimens
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