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Experiment of Detecting Void in Outdoor Cement
Concrete Pavement by Sound Vibration Method

PENG Yongheng ,LI Xiang ,SONG Hongwei ,JI Yan
(School of Civil Engineering,Dalian Minzu University , Dalian, China, 116650 )

Abstract ; In order to deal with the void of cement concrete road slab, quickly and accurately judge
the position of the void. In this paper, the vibration pickup and computer acquisition system were
used by the author, through carrying out the field experiment of cement concrete pavement in
Dalian ,the acceleration characteristic, vibration times and frequency spectrum characteristic of the
cement concrete pavement void and no void were recorded and analyzed,the vibration law of me-
chanical wave of cement concrete pavement void and no void were explored. The results show that
the void property of cement concrete pavement and its vibration signal parameters have closely re-
lationship. The acceleration of void cement concrete pavement is larger, the vibration time is lon-
ger , the frequency is higher than that of no void cement concrete pavement.
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Fig.1 Principle figure of sound vibration method
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Fig.2 Schematic diagram of experimental data

collection
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Fig.5 A road of Dalian zhongshan district
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Table 1  Test data of a viaduct in Dalian xigang

district
HiA R ERAOMEE, PRsht
F i/ Hz )

s G5 (m-s~2) fa)/s
0.853 260 0.026 2
Tl -1 2 0. 842 213 0.0259
3 0. 866 219 0.026 8
1 -2 1 2.948 105 0.049 2
s 2 2. 940 110 0.048 8
=) 3 2. 945 102 0.049 5
1 -3 1 2. 866 104 0.044 2
N 2 2.870 102 0.044 7
(=) 2.872 108 0.044 0
1.769 205 0.037 5
Tl -4 2 1.764 208 0.037 2
1.773 207 0.037 8
0.745 205 0.037 3
Tl -5 2 0. 740 201 0.037 0
3 0.749 209 0.037 6
1 0.794 205 0.031 3
Tl -6 2 0.789 202 0.0319
3 0.797 209 0.031 1
1 0. 672 235 0.0415
TL -7 2 0. 679 230 0.030 7
0.671 237 0.036 0
1.764 205 0.038 6
Tl -8 2 1.768 209 0.038 6
1.761 201 0.038 7
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Table 2  Test data of a road in Dalian zhongshan

district
Wi Rk R, -
FHi/Hz RShBtIE/s
ETR G5 (m-s2)

1 1.318 230 0.0313
™ -1 2 1.311 228 0.031 1
3 1.315 227 0.031 0
1 8.710 117 0.053 8

T -2
i 2 8.705 120 0.0535
() 3 8.712 112 0.053 6
1 4.579 120 0.053 5

T -3
i 2 4.578 125 0.053 4

(iz)
3 4.576 123 0.053 2
1 2.025 205 0.0455
™ -4 2 2.024 208 0.045 4
3 2.020 210 0.045 0
1 1.056 205 0. 046 7
™_5 2 1.052 200 0.046 3
3 1.054 207 0. 046 2
1 0.819 205 0.0313
™ -6 2 0.810 210 0.031 0
3 0.815 202 0.030 9
1 0. 893 205 0.040 8
™ -7 2 0. 895 203 0.040 5
3 0. 896 208 0.040 3
1 2.148 205 0.039 5
™ -8 2 2.146 201 0.039 9
3 2. 145 208 0.039 2
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Table 3 Average test data under different void states

(a viaduct in Dalian xigang district)
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il 2.94 105. 67 0.049 2
PN 1.77 230. 67 0.038 6
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Table 4 Average test data under different void states

(a road in Dalian zhongshan district)

N e K/ . o
iz R FHi/Hz  PRBhFIE]/ s
(m-s™?)
Rrizs 8.71 122. 67 0.053 6
PN 2.15 228.33 0.045 3
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Fig. 8 Comparison of vibration parameters of a

viaduct in xigang district
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Fig. 13 Time history curve and spectrum characteristic curve of channel T2 -2 (void) of a road in Dalian

zhongshan district
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