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Abstract:
composite deck and steel fiber reinforced concrete
(SFRC)

corresponding finite element simulations based on the

Eccentric tension tests on C50 concrete
composite deck specimens, together with

plastic damage model of materials were executed to

investigate the axial tensile stiffness reduction and
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deck.

models of

cracking characteristics of the composite

Furthermore, segment finite element
continuous steel box girders with SFRC composite deck
were established for parameter analysis to explore the
effects of concrete material, SFRC slab thickness and
reinforcement ratio on mechanical properties of main
girders. The test and numerical analysis results show that
the SFRC slab appears more cracks but the crack widths
are much smaller. When the crack width reaches 0.10 mm
and 0.20 mm, respectively, the residual contribution of
the SFRC slab to the axial tensile stiffness of the
composite deck is 44% and 23%, while that of the C50 slab
is only 12% and 9%, indicating that SFRC slab still has a
great contribution to the mechanical performance of the
composite deck after cracking. The parameter analysis
results show that the residual contribution of the SFRC
slab to the bending stiffness of main girders is about twice
that of the C50 slab at the corresponding load level with
the SFRC slab crack width of 0.10 mm. When the crack
width of the SFRC slab reaches 0.10 mm, the bending
stiffness of main girders with 80~120 mm thick SFRC slab
decreases by about 11% compared with the uncracked
state. Moreover, increasing the reinforcement ratio of the
SFRC slab can improve the damage degree, but it has
little effect on improving the bending stiffness of main

girders.

Key words: steel fiber reinforced concrete(SFRC); steel-
concrete composite bridge deck; eccentric tension test;

bending stiffness of main girders; parameter analysis
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Fig.1 Schematic diagram of the specimen (unit: mm)
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Tab.1 Material property of the concrete
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SFRC 85.0 70.3 38733 16.0 4.3
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Fig.2 Axial tensile stress-strain curve of SFRC
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Tab.2 Material property of the steel
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Fig.4 Failure mode of specimens (unit: mm)
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Fig.6 Load-concrete maximum crack width curve
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Tab.4 Summary of finite element models
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Fig.9 Constitution of the concrete in finite element models
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Tab.5 Axial tensile stiffnesses of models DAMAGET
(Avg: 75%)
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M-Steel 464.7 464.6 463. 4 +6.4x% 107! —
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between finite element models
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Tab.6 Segmental models and corresponding parameters

il BRI G REELAR REELBUE/mm B/ WIDURIE/mm AURHUE/mm
AS NI
AC-T10R2 €50 100 2
AF-T8R2 SFRC 80 2
(ih E%Aso m) AF-T10R2 SFRC 100 2 14 20
AF-TI12R2 SFRC 120 2
AF-T10R1 SFRC 100 1
AF-T10R3 SFRC 100 3
BS Al
BC-T10R2 €50 100 2
BF-T8R2 SFRC 80 2
( EPE;SOm) BF-T10R2 SFRLE 100 2 16 28
BF-T12R2 SFRC 120 2
BF-T10R1 SFRC 100 1
BF-T10R3 SFRC 100 3
Cs AT
CC-T10R2 €50 100 2
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CF-T10R1 SFRC 100 1
CF-T10R3 SFRC 100 3
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Tab.7 Initial cracking load of models with different
concrete materials

Sty WITFRAT 4/ kN i
AC-T10R2 5622
AF-T10R2 8355 48.6
BC-T10R2 6653

BF-T10R2 9691 45.7
CC-T10R2 6923

CF-TI10R2 9639 39.3
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Tab.8 Bending stiffness of models with different

concrete materials

KB(). l/

KBU. 2/

g S/ 0N G 1B Ewe
mm ) mm™) mm ) Ko Ko

AS 561 555 549

AC-T10R2 693 583 568 0.16 0.18

AF-T10R2 681 609 576 0.11 0.16
BS 658 648 626

BC-T10R2 802 677 629 0.15 0.21

BF-T10R2 789 702 636 0.11 0.19
CS 465 461 448

CC-TI10R2 570 473 451 0.17 0.21

CF-T10R2 561 495 455 0.12 0.19
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Fig.17 Contribution of bending stiffness of models

with different concrete materials in Group A

40
30+
%
S 20t
=S
& ;
= i —AF-T8R2
- --AF-T10R2
————— AF-T12R2
0 20 40 60 80 100

i #/mm
18 AZEA7[E SFRC #/EAE R 157 20 5 h 4%

Fig.18 Load-displacement curves of models with
different SFRC slab thicknesses in Group A
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Fig.19 Concrete tensile damage of models with

different SFRC slab thicknesses in Group A

(DAMAGET=0: intact; DAMAGET=1: failure)
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