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Eccentric Tensile Behavior of Steel-
Steel Fiber Reinforced Concrete
Composite Bridge Deck

XU Chen', XU Yi', LI Xiaofeng*, HOU Zhehao'
(1. College of Civil Engineering, Tongji University, Shanghai

200092, China;2. Tongji Architectural Design (Group) Co., Ltd.,
Shanghai 200092, China,)

Abstract: In order to investigate the mechanical
characteristics of steel-steel fiber reinforced concrete
(SFRC) composite deck under eccentric tension load in
the main girder system, eccentric tension tests of normal

concrete composite bridge deck and SFRC composite
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bridge deck specimens, together with finite element
analyses based on the plastic damage model of materials
were executed. The influence of SFRC on failure form,
stiffness reduction and strain distribution of composite
bridge deck under eccentric tension load were
investigated. The test and numerical analysis results
showed that, SFRC

presented characteristics of more cracks but smaller crack

compared with normal concrete,

width during the development of tensile cracks. By
observing the strain development and distribution of
reinforcements, SFRC could continue to bear external
load after cracking due to its tensile hardening property.
After cracking, the contribution of SFRC to axial tensile
stiffness and lateral bending stiffness of composite deck
was significantly greater than that of normal concrete.
When the maximum crack width was 0.10 mm and 0.20
mm, respectively, the contribution of SFRC to axial
tensile stiffness of composite deck was 36% and 22%,
while that of normal concrete was only 15% and 11%; the
contribution of SFRC to lateral bending stiffness of
composite deck was 41% and 27%, while that of normal
concrete was only 29% and 17%. In addition, combined
with theoretical derivation, the ultimate bearing capacity
of composite deck under full section yield of steel was
analyzed. The results showed that the contribution of
SFRC and normal concrete to ultimate bearing capacity of

composite deck was not significant.

Key words: main girder system; steel fiber reinforced

concrete (SFRC); composite bridge deck; eccentric

tension; Stiffness change
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Tab.1 Material property test results

finz SEITRBURRE /MPa il R RS/ MPa HPEAR I/ MPa PR E/ MPa PP/ MPa
C50 51.4 40.0 45100 5.3 3.2
SFRC 85.0 70. 3 38733 16.0 4.3
5 1.3 MEARENEFHE
il RNy AN 3a B o Ak TS
: K\ B KL 5 43 R R S, 2 B
. SIERRR AL R A, R E 8 ST R
E 2 b i A KA MR . R SR I , TS AR B
F | A B E , RVPREE S P N R 3. Bl 3b
R 2B R U AT, 1T —¥k 100
R R R KN TN AL 2 e T2 . B 2R ES LA 100 kN
WEAE/ %6 Ry — 2 Aoy I H oy PR N 3, R Aar 2R 3~5
2 SFRC ik R 25 g4 min it EE LRGN . Harakak ] 1400 kN B R

Fig.2 Uniaxial tensile stress-strain curve of SFRC RS N 48 2 e IR

4

a IR A b B I

E3 KihmErs
Fig.3 Test loading method

PRI A TP 4 TR AR A 0 2 RIS R 543 AR
(D1) 75 B (D2~D5) 5 i 1B 8 1 75
e I AR IR AR R R R T 21 BARE
ask. BRPE R BRIE A5 Q0P 5 R . DTN 5 DTF ik f4



5 61 B SRR R TR AL AR AR OS2 R R 887
360 200 240 240 200 360 290 200 240 240 200 290
o [ . i I t t t L
% T | [ [ I |
= [ T | [ [ T |
a JREE LN AE A b BFHNAR A
360 _ 200 240, 240 200 _ 360 D3
| ) il 70 100 70
=Dl I3 [y
K D2[|] D3[|] D4[|] /—
10§01 01 0 R0 00 [0 1T
—o —o—- =
D51 2
13 il
c PiRgit. WRS A d IRPF3—3ER I A
E4 MEHREREE(EA :mm)

Fig.4 Layout of sensors (Unit: mm)

R LRI 32 BRI BE T 2 B ZE R 4 i
Mizo DTN PR BE AR b B L2k R AT
OMWEREE , T REE T ROR 0 A R/ DT K
F SFRC H 2 45 - 804 , L8 TE RN, Al
WK . SFRC HANLFER ] T 28858 &
Ji AR H A7 AN W AR BRI ) 6

' b DTFiIM 7
B5 XEFRRIRE
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Fig.16 Development of lateral displacement of

models
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Tab.6 Lateral bending stiffness of models
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Tab.7 Reduction and contribution of lateral

bending stiffness of models
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Tab.8 Ultimate bearing capacity of composite decks
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