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Mechanical Properties of Waterproof Adhesive
Layer on Concrete Box Girder Bridge

LIU Yun', YU Xin', DAI Youhuo?®, WU Jiantao'
(1. College of Civil and Transportation Engineering, Hohai
University, Nanjing 210098, China; 2. College of Transportation

Engineering, Tongji University, Shanghai 201804, China)

Abstract: In order to investigate the actual stress state of
waterproof adhesive layer of SMA pavement on concrete box
girder bridge, the finite element method and laboratory test
method were both used to analyze the interlayer bonding
properties. The composite structure model of two spans of the
whole bridge was established, and the influence of braking,
overloading, random dynamic loading on the mechanical
response of waterproof adhesive layer was analyzed. The lab
shear strength and drawing strength between adhesive layer

and bridge deck were carried out. Research results show that
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the influence of braking and overloading on mechanical
response of adhesive layer is larger than that of random
dynamic loading caused by bridge deck roughness. The max
tensile stress appears when the load move on the pavement
surface above the pier, and the max shear stress appears when
the load move on the pavement surface at the center of a
span. Compared the calculated results with test results,
laboratory test results can meet the theoretical requirements,
and the SBS modified asphalt and rubber asphalt can be
considered as the material of waterproof adhesive layer.

Key words: concrete box girder bridge; waterproof adhesive

layer; over load; bridge deck roughness; finite
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Fig.1 FE model of pavement system on concrete

girder bridge
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Tab.1 Calculating parameters of pavement system®"!

)= EE/om #E/MPa L/ =4
SMA FHER&RHEEE 10 1 200/500 0.3
Bl KRG 85 )= 0.3 150 0.3
C40 MARHEE L 8 32 500 0.2
C50 /MR 34 500 0.2
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Fig.4 Longitudinal loading position
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Fig.5 The peak value of mechanical response under

different loading positions
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Fig.6 Distribution of stress of waterproof

adhesive layer
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Fig.7 Influence of braking and overloading on the

stress of waterproof adhesive layer
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Fig.8 Bridge deck roughness
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Fig.9 Max tensile stress and shear stress of waterpro

of adhesive layer
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Tab.2 Peak value of mechanical response of waterproof

adhesive layer under different temperatures

WEE/C UMW/ MPa 37 F1 {4/ MPa
20 0.098 0. 230
60 0,108 0. 256
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Fig.10 Drawing test and shear test
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Tab.3 Shear strength and drawing strength of different materials MPa
wE/C SBS W F BEE FHEFIKEER SBS BHEFLAL I AW ELER
20 0.49,1.15 0.55,1. 17 0.41,1, 10 0. 14,0. 86 0.230,0.098
60 0. 29,0. 80 0. 35,0. 92 0. 27,0. 65 0. 08,0. 58 0. 256,0. 108

T - 12 S a0 5 2 Y 098 BE AR R B

5 45iF

(D ik K 45 J= 4 0 7 W AE ) 358 3 8B A 2
BEmEr A 1 BB B AR 1/4 BEAL, BYRE N B9
AR SRR R R 1 254 R 55 AL, I,
fer BAE FA A TR0 e b J7 0 T (G R SR A

B, B KRG 25 2 2 2t 4K I B DI IR
(2) A X Bl 7K K 285 S B B B R LA R B G
PLRL S WEE R WK 70 W B A B AR T W&
142 S8R 2 R 3R AL ) W -5 A 25 JR AN 2 4 G 3
&N 68%. L5675 AN 2 I 2 N R IR r B g e (L
SRR RAE T M2, 5, B R R R W AT
(T#e%E 67 W)



