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Shear Performance of Waterproof Cohesive Layer of
Rubber Epoxy Asphalt Stone
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Abstract: This paper studied the shear performance of waterproof cohesive layer of a rubber epoxy as-
phalt stone (REAS)on steel deck pavement, and examined the relationships between the shear performance
and the frequent change of bridge slope and environment temperature. Firstly, the oblique shear tests were
conducted under different shear angles and freeze-thaw cycle times. Considering the linear relationship be-
tween normal stress and shear strength, the cohesive force and the internal friction angle of REAS water-
proof cohesive layer were calculated. According to the energy method, shear dissipated energy was ana-
lyzed. The test results showed that new chemical cross linking and physical entanglement occurred in the
epoxy asphalt binder with rubber power, which exhibits better bonding performance, anti-deforming capa-
bility and cryogenic flexibility. Under different shear angles and freeze-thaw cycle times, the shear
strength and shear displacement of REAS waterproof cohesive layer were greater than those of EA water-

proof cohesive layer. It is demonstrated that the REAS waterproof cohesive layer has better shear perform-
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ance. On the other hand, the shear strength of the REAS waterproof cohesive layer decreased as a power

function with the increase of the shear angle, while it decreased as a parabolic curve with the increase of

freeze-thaw cycle times. After five freeze-thaws cycle times, the shear dissipated energy of REAS water-

proof cohesive layer decreased by 46. 0%, which indicates that the freeze-thaw cycles significantly influ-

enced the shear performance of REAS waterproof cohesive layer.

Key words: rubber epoxy asphalt stone (REAS) ; waterproof cohesive layer; shear strength; cohesive

force;freeze-thaw cycles;shear dissipated energy
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Tab.1 Performance parameters and test
results of raw materials
- TR %/ N X5
JE bR T RE R AR . ;
| RE1R A5 s B Fik
fi iR (23 C)/MPa 6.19 =5.0 ASTM D 638
EA W AE 3R (23 C)/ % 257 >190  ASTM D 638
BERMZE 1 Pas s IBHE/min - 35 >20  ASTM D 4402
K4y % 5.8 <8 GB/T 4498
K4/ % 0.4 <1 GB/T 19208
B BB /% 47.5 =42 GB/T 14837
g5 5/% 0.2 <0.5 GB/T 19208
W S AE M 5%/ % 570 =500 GB/T 528
0 B / MPa =
PLIESR E / MPa 140 >120 0221
" " JTG E41—2005
Y kAR Y . <12 ?
e JEBEAE/ % 8.6 <l T0316
, JTG E41—2005
m K. L—‘A\J_L//(] . <5
A Ok SR % 2.5 <5 To312

W AN TRDRLEE R 48 B AR BB 5 EA TR A il B
0 R 480 75 26 4 R (REA) o H i 47 e 5 266 1 1k
55 F0 B A b AR I, AR S 56 45 R OT 45 5 R |
1 7K 245 J2 10 2 AR B R i 5 AR R 1Y) e R B A
0. 180 mm(80 H), 4B /N 42, L fe fERLJE F
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Tab.2 Performance changes of epoxy asphalt binder
after adding rubber powder

PERE SR 1 EA REA  %f/%
FEHNE 1 Pa~ s ]/ min 35 33 —5.7
B sk BE (23 'C) / MPa 6.19 6.91 11.6
WM 23 C) /% 257 335 30.4
TS (23 C)/ % 1.1 25.0 2172.7
PSS (23 C)/ % 70.5 176.7 150. 6
H R (—12 C)/MPa 510 407 20.2
B4k (23 C)/MPa 3.32 3.54 6.6
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Fig.1 Specimens of oblique shear test
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Fig. 2 Oblique shear test apparatus and principle
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Fig. 3 Force-displacement curve
under different shear angles
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Tab.3 Test results under different shear angles

LRl s PORE IR

/() U MT&T e %rjiiz /MPa /MPa
15 REAS 13.68 6.75 1.42 5.29
EA 10. 54 6.01 1.09 4.08

30 REAS 2.41 0.76  0.49 0.86
EA 2.08 0.74 0.41 0.72

45 REAS L2 298 0.35 0.35
EA 0.91 2.40 0.26 0.26

60 REAS 0.87 142 0.30 0.17
EA 0.52 1.03 0.18 0.10

75 REAS 0.37 0.93 0.4 0.04
EA 0.19 0.49 0.07 0.02
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Fig. 4 Relation curves
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Tab.4 Test results under different
freeze-thaw cycle times

VR RO i1 W WM BOWEE  ERN
78 €1¢ 3] /kN /mm /MPa /MPa
0 REAS 13.68 6.75 1.42 5.29
EA 10. 54 6.01 1.09 4,08
T REAS 1311 7.31 136 5.07
EA 10.02 6.13 1.04 3.88
R REAS 12.81 ¢ 6.00 133 4.95
EA 9.53 5.16 0.99 3.68
B REAS 1247 5.4 ] L2982
EA 8.83 4,02 0.91 3,41
I REAS 10.20  5.21 L0 3.94
EA 5.67 3.89 0.59 2.19
s REAS 8.65  8.00  0.89  3.33
EA 4,33 4,19 0.45 1.67
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Fig. 5 Relation between freeze-thaw cycle

times and shear strength ratio
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Fig. 6 Calculation results of shear dissipated

energy under different freeze-thaw cycle times
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