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1
Tab.1 Selection of contact constitutive model

Burgers +

Burgers +

18]

2
Tab.2 Mesoscopic parameters of coarse aggregate units

/(N/m) /(N/m) /N /N /(kg/m*)
1.1x108 4.4x107 1x103 1x103 0.5 3x103
Liu © Burgers , Burgers
b 3 o

3 30 °C Burgers
Tab.3 Mesoscopic parameters of Burgers model at 30 °C

K./ C.l K./ C./ K./ Cul K./ C.J/
(MPa+mm) (MPa-mm) (MPa+mm) (MPa-mm) (MPa*mm-+s) (MPa:mm-s) (MPa:mm-s) (MPa:mm-s)

56.20 14 933 22.48 59732 43.06 519.36 17.22 207.74

FLAC3D s
100 mmx100 mmx10 mm,

’

1 -

Fig.1 Three-dimensional discrete—continuous model
for composite structure specimens of steel bridge deck
ol . 1 . pavement



Fig.3 Shear displacement curves at different shear rates
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Fig.4 Interlaminar shear strength curves at different
shear rates
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Fig.5 Initial interlaminar shear stress curves at

min

PFC

different shear rates
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Tab.4 Inter-layer relative displacement values during
shear failure at different shear rates

/
/
(mm/min) /mm

mm
20 1.93 1.77
30 1.96 1.73
40 1.78 1.76
50 1.86 1.92
60 1.88 1.85

e)
5
Tab.5 Residual stresses at different shear rates
/ /
(mm/min) MPa /MPa
20 0.02 0.02
30 0.03 0.02
40 0.04 0.02
50 0.02 0.02
60 0.16 0.03
180% ., , 20 mm/
e)
6
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6
Tab.6 Number of fractures at different shear rates

/
(mm/min)
20 2 450 2 500
30 2 420 2 496
40 2 453 2 497
50 2 463 2 498
60 2 544 2 548
6. 6
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Fig.7 Development curves of fractures in the lower
layer at different shear rates over time
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Fig.6 Development curves of fractures in the lower
layer at different shear rates along with shear
displacement
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Fig.8 Time curve of the first crack generation at
different shear rates
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Shear Simulation of Steel Bridge Deck Pavement Based
on Discrete—Continuum Coupling

Wang Weiwei',Liu Yun',Xu Gongsheng®

(1.Research Institute of Road and Railway Engineering, Hohai University, Nanjing 210098, China;
2.Central and Southern China Municipal Engineering Design & Research Institute Co., Ltd., Wuhan 430014, China)

Abstract . Interlaminar shear failure of steel bridge deck pavement is the main failure of pavement. The com-
bined discrete—continuum model of steel bridge deck pavement composite structure was established to study the
interlayer shear behavior of composite structure. The change law of interlaminar failure behavior of steel bridge
deck pavement structure under the temperature of 30°C and the influence of shear rate on the shear stress be-
tween steel bridge deck and pavement were analyzed. Research results show that too high or too low driving
speed is disadvantageous to the steel bridge deck pavement. Compared with the calculation results of discrete el-
ement model, the discrete—continuum model is more reasonable.

Key words: steel bridge deck pavement; discrete—continuum coupling; interlayer shearing behavior; PFC; FLAC



