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Experimental study on new elastic concrete and application

in bridge expansion joint engineering

ZHAO Xiao-hui
(Department of Civil Engineering, Tianjin Institute of Urban Construction, Tianjin 300384, China)
Abstract: In order to solve the problem in the strength decline of elastic concrete, its modification treat-
ment was carried out by using coupling agent and emulsion rubber. Meanwhile we studied its physical and
mechanical properties. The results were as follows: With the increase of colloidal particle’s content, the
physical properties of elastic concrete decreased significantly, but deformation increased. While the me-
chanical properties, impact resistance and wear resistance all greatly increased with the addition of coupling
agent and emulsion rubber, and the compressive strength, wear resistance enhanced by 17.3%, 12.7%
respectively within 28 days and tack free time shortened, which effectively dealt with the difficult problem of
the decline in the strength of elastic concrete and construction. Meanwhile, we put forward the construction
technology and application prospect of bridge expansion joint engineering. The conclusions above have very
important reference value for the further study and appliation of this new elastic concrete in expansion joint
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Tab.1 Mix proportion of elastic concrete
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Tab.2 Physical properties test results of elastic concrete with different colloidal particle’s content

BBk RERE(MP) HIERE(MPa) PHBRE(MPa)  BEH(%) HHEBLE (GPa)
(%) 7d 28d 28d 28d 28d
O(HE) 25.3 40.5 2.76 6.8 35.6
3 2.7 3.4 2.41 7.2 34.9
6 21.9 31.7 2.32 7.3 28.5
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Tab.3 Physical properties test results of elastic concrete with different coupling agent

LR E (MPa) YR B (MPa) Hihrs% & (MPa) R (GPa)
BLEHIR 7d 284 284 284
ABINBEA 24.1 31.8 2.34 28.5
e PN Y] 4.8 34.9 2.45 28.1
B InsE B AL B B 25.3 35.1 2.40 21.5
BinsEse A 25.7 35.7 2.57 27.8
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Tab.4 Test results of effect of emulsion rubber
on elastic concrete
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N8 18] ( min)
7d 3 R38R BE (MPa)
28d HUERF (MPa)
28d HLHLIRHE (MPa)
L rhEE SR/ (kg/nd’ )
BEHE(%)

0 0.25 0.5 0.75 1.0
62.0 48.0 41.0 38.037.0
25.8 26.9 27.3 27.527.5
35.8 36.4 36.8 37.237.3
2.56 2.58 2.63 2.712.73
21.2 2.6 23.1 23.9 4.1
1.43 1.41 1.39 1.36 1.35
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Tab.5 Test results of various concrete properties
- PLEEE BE (MPa) YLEER BE (MPa) PLHL5R F (MPa) ﬁﬂ#ﬁi&lﬁ
7d 284 28d W(kg/m®))
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HiEREEL 25.4 40.6 2.76 19.7
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Fig.1 Effect of emulsion rubber on tack free time
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Fig. 2 Effect of emulsion rubber on compressive
strength
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Fig. 3 Effect of emulsion rubber on tensile strength
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Fig. 4 Effect of emilsion rubber on wear resistance
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Fig.5 Load displacement curves of concrete
sample compression
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Fig.6 Load displacement curves of new elastic
concrete sample compression
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