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Vibrating Characteristics of Joint Sealant on
Concrete Pavements

ZHOU Yumin, TAN Zhiming, LI Lihan

(Key Laboratory of Road and Traffic Engineering of the Ministry of
Education, Tongji University, Shanghai 201804, China)

Abstract;

interaction model, an analysis was made of the influences of

Based on one-quarter vehicle-foundation beam

factors, such as vehicle moving speed, mass above suspension
system, pavement thickness, joint width, joint shearing
stiffness, foundation modulus, foundation damping as well as
foundation weakening index etc, on the dynamic shearing
strains, strain rates and corresponding base frequencies. The
study indicates when the foundation damping coefficient C; is
small, the dynamic shearing strains and strain rates versus
position x change in a fluctuate manner; whereas C; is large
enough, the fluctuation disappears. In general, the
amplitudes of the dynamic shearing strains and strain rates are
0.003~0.05 and 5-25(1/s) respectively, and corresponding

base frequencies are 5~100 Hz, however, to reasonably open

YRS B 2010—12—24

the joint width and increase the joint shearing stiffness as well
as the foundation damping will be effective to lower the
amplitudes of the dynamic shearing strains and strain rates,
thus to reduce the risk of joint sealants damage. The resultant
can be used for evaluation and selection of joint sealants for
concrete pavements.

Key words: road engineering; concrete pavement; joint
sealant; dynamic shearing strain; dynamic shearing strain

rate; base frequency
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Fig.1 Vehicle — foundation beam coupling dynamics model
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Tab.1 Cases for analysis of joint vibrating characteristics

WS BREZE HWESE

TR k/(MN«  E/(MN - Lg/ b/ (MN » F./ £/(MN - Ci/ (kN -
ms/t m—?%) m—?%) h/m mm m—*%) mm m—?) sem 1) A
1 * 1 5 0.24 10 100 0 100 50 1
2 2.5 1 5 * 10 100 0 100 50 1
3 2.5 1 5 0. 24 * 100 0 100 50 1
4 2.5 1 5 0. 24 10 * 0 100 50 1
5 2.5 1 5 0. 24 10 100 * 100 50 1
6 2.5 1 5 0. 24 10 100 0 * 50 1
7 2.5 1 5 0. 24 10 100 0 100 * 1
8 2.5 1 5 0.24 10 100 0 100 50 —
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Fig.2 Diagrams of v, ¥'—x curves for
Case1{m,=2.51)
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Tab.2 Joint sealant vibrating parameters under
different m,{Case 1)

v/(m+s™1) ms/t Yimax Yinae/ 5! f1/Hz
10 0.0535 25.58
30 2.5 0.051 6 25. 69 85. 6
50 0.048 9 25,25
10 0.097 8 46,78
30 5.0 0.095 3 47.50 85. 6
50 0.089 9 46, 55
10 0.142 5 68,16
30 7.5 0.138 8 69,16 85. 6
50 0.130 9 67.70
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Fig.3 Diagrams of v, y"—x curves for

Case 1{v=30m=-s™')
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Tab.3 Joint sealant vibrating parameters under
different o (Case 2)

v/(m=s 1) h/m Ymax Yinax/ 5! f1/Hz
10 0.067 5 36. 50
30 0.18 0.064 1 36. 30 95.6
50 0.0595 35,31
10 0.053 5 25,58
30 0.24 0.0516 25, 69 85. 6
50 0.048 9 25.25
10 0.045 0 19, 60
30 0. 30 0.042 8 19, 31 85.0
50 0.040 8 19. 80

£4 AREEEERENRSIFESE(TR3)
Tab.4 Joint sealant vibrating parameters under
different L, (Case 3)

v/(me+s™1)  Lg/mm Yinax Yinax/ ! f1/Hz
10 0.109 1 52.93
30 5 0.102 9 50, 85 86. 2
50 0.097 7 50, 50
10 0.053 5 25,58
30 10 0.051 6 25. 69 85. 6
50 0.048 9 25.25
10 0.0257 11,90
30 20 0.0257 12, 81 85.3
50 0.024 4 12. 60

£5 FTRFBEHVIRNEFELEMIRIFESE (TR 4)
Tab.5 Joint sealant vibrating parameters under
different k, (Case 4)
v/ bw/

(mes) (MNem—?) /™ You/s L fi/Hz
10 0.096 4 32,90
30 10 0.0910 32,52 71.1
50 0.085 4 32.25
10 100 0.053 5 25.58
30 0.051 6 25,69 85.6
50 0.048 9 25,25
10 0.008 8 11. 60
30 1000 0.009 4 13. 95 193.9
50 0.009 3 13. 80
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Tab.6 Joint sealant vibrating parameters under
different k (Case 5)

v/ k/

(mes) (MN+m=) 1o Yow/sH - fi/He
10 0.063 8 27. 40
30 50 0.060 8 26. 63 79.6
50 0.057 5 26. 65
10 100 0.053 5 25,58
30 0.051 6 25, 69 85. 6
50 0.048 9 25. 25
10 0.041 5 23. 60
30 200 0. 040 4 23, 86 104. 6
50 0.038 4 23.53

£7T AEHEERERFUEERIRFES (TR 6)
Tab.7 Joint sealant vibrating parameters under
different C;(Case 6)

v/ Ci/(kN »

(mes 1) s m1) Ymax Ymax/ fi/Hz
10 0.053 5 25.58
30 50 0.051 6 25. 69 85. 6
50 0.048 9 25.25
10 0.027 1 17. 70
30 500 0.024 0 17.53 71.1
50 0.021 3 16. 83
10 0.012 7 5. 60
30 5 000 0.004 2 6. 00 6.0
50 0.003 4 5. 60

#x 8 FEMEBLELHIEERIRSISESE(TRT)
Tab.8 Joint sealant vibrating parameters under
different A(Case 7)

v/(m s A Ynax Ymax/ 5! fi/Hz
10 0.086 8 30. 86
30 0 0.081 9 30. 11 73.8
50 0.075 4 29. 80
10 0.066 3 28. 08
30 0.5 0.062 4 27.33 81.3
50 0.059 4 27.45
10 0.0535 25.58
30 1.0 0.051 6 25. 69 85. 6
50 0.048 9 25.25
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