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Local and Integral Mechanical Properties of
Composite Bridge Deck with Bulb Flat Ribs

SU Qingtian , HE Xinyi, ZENG Minggen
(College of Civil Engineering, Tongji University, Shanghai 200092,
China)

Abstract: In order to study the mechanical properties of the
proposed composite bridge deck with bulb flat ribs in bridge
service, two composite bridge decks with bulb flat ribs and
one orthotropic steel bridge deck are designed and fabricated.
With the measurement of the deformation and the strain in
different locations through a static experiment, local
mechanical properties under wheel load and integral
mechanical properties under negative and positive moment
load are both tested. The results show that the local stress
level of composite bridge deck with bulb flat ribs under wheel
load is very low, which reduces the possibility of fatigue
failure of steel bridge deck. Cross-section strain distribution

along the height conforms to plane section assumption, and

ks H#H . 2017-09-14
: HEIE=E SR R R (2013CB036303)

with no observation of obvious slippage or delamination on
bending ultimate failure state. It could be concluded that the
composite effect between steel and concrete is perfect. This
type of composite deck has a good ductility and a high bearing

capacity.

Key words: composite bridge deck; bulb flat rib; static

experiment; orthotropic deck; mechanical properties
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Fig.1 Structure of composite deck with bulb flat ribs
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Fig.2 Dimension of the section of specimens{unit: mm)
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Fig.3 Schematic diagram of the loading system (unit:

mm)
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Fig.4 Setup of the loading system
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Fig.5 Layout of transverse strain measuring points in

mid-span section{unit: mm)
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107%)
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Fig.8 Failure mode of specimen S-P
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Fig.9 Failure mode of specimen S-N

3.2 ETZHERABERSH

b 3R HU I

3.2.1 B 5mECR

WA SP IR HE SRR WA 10 fix.

M 10 ATFH R SP &5 T £k B
B g B B P G T 1 o B SRR R T R P R R AR
B2 10mm(==1/400) , Hrf I=4 m, B fFTER 2 800
KN gk 4k N T 370 kN 2 mh, Mg H IR Y
32 mm, R IBHEIR)E KB 42 mm, FIEHEAS
ER ML EN 3 L, MR L TRY



H1H

FPRE 4 SR AN LA TR R R S ek T AR R 881

12001
1 000
800}
600
400

PRI B/ kN

——S-P
200+

0 1I0 ZIO 3I0 4I0 5I0
B AR /mm
10 R S-P BB

Fig.10 Deflection in mid-span of specimen S-P
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Fig.12 Strains at mid-span section and section beneath loading point of specimen S-P
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4 EWMEHIEARMITESH

R SCHE B BR 0 A 40 AT TR AR 1)
FERERRAR S 3R, S BT R A FR AR A1 BE R 3 m.
4 m 5 m B, 3 BB Y R AT R R AN A A
B ITRAESE KRR, B 2 AE R R AR Y
RIEFATH. AREMAL10THHE, W5 HR
BIE 140 kNLBEE 1. 4 m, EH4HE 1. 8 m, MM %
BEIAIRE 1.3 m, B 5 B TS R, SR AT R
AT E TH5 15 20T AR FE 2 A AR T AR
FIIE SR, 130 5 20 203 58 B L 45 21 4K 58
TEIARUST 538 A B R IE L 97 25 4 1, T AR B 06 45 S T
e B 5 E 2 A AR A I S B Rl AR FH I IR K OE
A, SEISEN AR L 2.

£2 EHEHETRANEETOHERSRERXSE
Tab.2 Safety factor of unit width deck under
vehicle load

s RS

RIES
ETHE/ N
(kN * m) it (H

R (N-m) B

Z ZH

AR A 507 393
HEFRAR EIBE 3 mITEME  26.8 18.9 16 24,6
HEbEAR AR 4 mHEME 37,9 13.4 25.1 15.7
BEbEAR I 5 m M 55.1 9.2 34,2 11.5

MEE G5 R B B A SCH B3R T 21 6 B
T A S B T BB R 32 R B K IE T 4, 3918 KT ALTE
MEMEF BT R BBNE R OKR
AR KSR H U GREE S HIB 2 H 397 9
PAE BB AR LA A M 0 % 2 TUAR BE R H 7]
PAARIE H #3838 FH ) 37 2 B A SR SE B
PR R 1F .



H1H

FPRE 4 SR AN LA TR R R S ek T AR R 883

AR 2 A B A SRR 1A IER R
W E AR T T # R AR LT E R

(1) ZARSCHE S B3R 408 4B B AR LA R4
52 PR E R BRI T o shiih 5
THUAR Y 3 B AR 4% Ak , B 1) 0 WE(ELAR T IE 38 S 1R 4
BRI BORRLAL B 1/10, KKBRAR T R A 57 R
(T BE M

(2) A dA B AR IE 25 A7 2/ T B
e FRAEIR I, SR BN A T T iR B 0T 2, (B e
B EHA, Beom IR A X /N T 0. 5 mm, TR
K (R

(3) ZMP A ST R SHEF RN T HB
A BRBE IR B o SR ER e 499 100 500 ol D00 25 o Je b )
RBRE N FRATIEIN T 0. 15 AR IRFTE P..

) GRS 1R 5 L 0 R, 4
FYERBE. A RBENRR T IFARAREH
FEE.

SR

L1] EH4, BITR. EZRMENGEREEFPIE LR W
ZEFg, 2009(9); 10.

WANG Chunsheng, FENG Yacheng.
research for orthotropic steel bridge decks [ J ]. Steel
Construction, 2009(9). 10.

LIZX, CHANT HT, KO J M. Fatigue damage model for
bridge under traffic loading: application made to Tsing Ma
Bridge[J]. Theoretical and Applied Fracture Mechanics, 2001,
35(1). 81.

DE JONG F B P. Overview fatigue phenomenon in orthotropic
bridge decks in the Netherlands [ C]J // Orthotropic bridge
conference. Sacramento: [s.n. ],2004.31-79.

2, BRIRAR. MU A R AR E 2R i) &
WiE LR SE R, 2006, 4(2): 110.

LI Zhi, QIAN Zhendong. Disease analysis and classification of

Review of fatigue

[2]

£3]

[4]

[5]

[6]

[7]

[8]

L9l

L10]

[11]

[12]

the representative pavements on steel deck[J]. Journal of
Transportation Engineering and Information, 2006,4(2):110.
B, RS, B, 4. U A PRSI SRR AT
[J]. WHFRFEREARBERR, 2014, 42(10): 1499.

GU Ping, PEI Huiteng, SHENG Bo,
performance of orthotropic steel bridge deck with inner

et al. Fatigue
diaphragm in U-rib. [J] Journal of Tongji University (Natural
Science) , 2014, 42(10) . 1499.

R, BT RN E MR LA A BAREITHRRE
HED] #EHAR 5 TR, 2011, 11(27):6756.

RONG Xueliang, HUANG Qiao. Analysis of ultimate load-
carrying Capacity of strengthening steel-concrete beam using
carbon fiber[J]. Science Technology and Engineering, 2011,
11(27) :6756.

SALEEM M A, MIRMIRAN A, XIA J, et al. Ultra high
performance concrete bridge decks reinforced with high-
strength steel or fiber reinforced polymers[ C] // Structures
Congress 2012. Chicago:ASCE, 2012, 718-734.

BYEAR BB RE, B, 5. B R WR-E = RPCAEH
ARSI L], HEABPIR, 2012, 25(2).:40.

SHAO Xudong, CAO Junhui, YI Dutao, et al. Research on
basic performance of composite bridge deck system with
orthotropic steel deck and thin RPC Layer[J]. China Journal of
Highway and Transport,2012,25(2) :40.

Administration F H. Manual for design, construction, and
maitenance of orthotropic steel deck bridges (Publication No.
Fhwa-If-12-027) [ M]. Washington D C: Books Express
Publishing, 2012.

e A RALFE A E s . A BRI THE M, JTG
D60—2015 [S]. Jb3T. A R3ZGE A R AR, 2015,
Ministry of Transport of the People’ s Republic of China.
General specifications for design of highway bridges and
culverts: JTG D60—2015[S]. Beijing: China Communications
Press Co. Ltd., 2015.

AR, XEE. BEERAEERB R I-BBEANRE
[J]. RPFRFZERE AP, 2014, 42(7):1006.

LIN Zhaofei, LIU Yuqin. Peak slip and load—slip relationship of
headed stud connectors [J]. Journal of Tongji University
(Natural Science), 2014, 42(7); 1006.

B, R, 2% SUEZMAREAESRE I EEERRLT].
R RF M CHRBIEAD , 2012, 40(10):1439.

ZENG Yao, WU Chong, QIN Fei. Experimental investigation
on double-skin steel-concrete composite pylon[J]. Journal of
Tongji University (Natural Science), 2012, 40(10); 1439.





