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Dynamic Responses and Influence on the Vibration

of the Adjacent Buildings and Residents of MHB Rubblization
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Abstract; MHB rubblization technology is widely used in the reconstruction of the old cement concrete
pavement (PCC) crushing, however, the impact of vibration on the adjacent buildings and residents during
the impact crushing process needs to be urgently resolved. The attenuation law of physical parameters of
the pavement panel under impact load were deduced and analyzed based on elastic theory and wave theory.
Relying on the field vibration monitoring test on the old PCC pavement reconstruction project of Shandong
provincial highway S245, and combing with ANSYS/LS-DYNA dynamic finite element numerical simula-
tion, the three — dimensional dynamic response under different influence factors was studied. Then, the

level safety distance of rubblization adjacent buildings and the comfortability critical distance of the resi-
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dents were explored. The results show that MHB rubblization belongs to impact type vibration source,

whose vibration is a negative exponential curve in the form of a sharp attenuation, and the results of calcu-

lation, measurement and numerical simulation are in agreement with the attenuation trend of the curve.

With increasing stroke the peak time load continuously advances. The peak vibration velocity of 1cm/s can

be used as a control index for judging the safety of adjacent building. When the hammer drop height is

0.8 m, 1.0 m, 1.2 m respectively, the level safety distance of adjacent building is 14 m, 18 m, 20 m re-

spectively, and the comfortability critical distance of inhabitants is 24 m, 29 m, 31 m respectively.
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Fig.1 Model of pavement slab under rubblization impact load
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Tab. 2 Theoretical calculation results with pavement slab underweight drop for impact loads
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Fig. 7 Graphs of vibration velocity vs. horizontal distance
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Tab.3 Materials parameters
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Tab. 4 Initial velocity vs. stroke when impact of weight

drop contacting pavement slab

W h/m I — B AR bR T o/ (e s D)
0.8 3.96
1.0 4.43
1.2 4.85

AR B A7 At T3 T B 2 1 P R Bl 2 Mgy
B L AUUE 4 B UL A 0 oh R L E. 00 1y b i
AT I A T e, B 2 Sy s o 2P D T
T AN 1] 300 25 TR, 00 3 g ok for 2R 4 % 1
B 1) 2k rp i, T 00 4 D el 4T 80 T AR A
SEANTR 0L T A7 BROGARE B, S48 MHB il % B XF
(IF 7K 90 1 35 - g% i el RF 9% TR 245 4 149 8 g e . 3
SERERLAT KR TC R RS R 3 P 9 s

B9 AMRAAMAMER S AT

Fig. 9 Mesh for pavement structure model
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Fig. 10 Dynamic responses contours for pavement slab
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Fig. 11 Time-history curves for point A when weight
drop contacting pavement slab
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Fig. 12 Comparison of theoretical calculation result, site
observation result and numerical simulation result
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