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Preliminary Analysis of Underwater Vibrating Compaction
Technology for Scattering-Filling Rubble Stone Layer

FU Jian-bao, LIANG Ai-hua

(CCCC Tianjin Port Engineering Institute Co., Ltd., Key laboratory of Port Geotechnical Engineering of the Ministry
of Communication, Key laboratory of Port Geotechnical Engineering of Tianjin 300222 ,China)

Abstract; At the site of the Hong Kong — Zhuhai — Macao bridge project, the underwater stone
bed needed compaction. However, conventional underwater dynamic compaction could not be
used to tamp the scattering-filling rubble stone layer with no dead angle over a short period of
time. Thus, vibrating compaction technology was used underwater for the first time in China.
Owing to the scarcity of engineering examples, theoretical analysis was needed prior to field ap-
plication. In this study, rubble stone layers and vibration systems were simplified to a mechanical
model. The vibration equation was established, and through strict mathematical deduction, the
vibration system’s work on the rubble stone was obtained. The results show that the weakening
effect of water on vibration compaction is very poor.

Key words: underwater vibrating compaction; scattering-filling rubble stone layer; hydraulic vi-

bratory hammer; theoretical analysis
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Fig.1 Hydraulic hammer vibrating compaction system
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Fig.2 Simplified mechanical model
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Table 1 Interpolation table of damping ratio

THAA L o
0 0.25 0.30 0.35 0.40 0.45 0.50
20 0.196 0.207 0.215 0.224 0.234 0.245 0.257
40 0.139 0.147 0.153 0.160 0.167 0.176 0.185
60 0.114 0.121 0.126 0.131 0.137 0.144 0.152
80 0.099 0.105 0.109 0.114 0.119 0.125 0.132
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Table 2 Fitting values of damping ratio and errors compared with original values

A R
Bid L o 0 0.25 0.3 0.35 0.4 0.45 0.5
WA B2/ A B2/ e w2/ % A B2/ 0 MAM B/ A RE/x el w2/ %
20 0.20 0.1 0.21 0.7 0.22 0.2 0.23 0.2 0.24 0.8 0.25 1.8 0.27 3.3
40 014  —0.2  0.15 0.2 015  —0.4 016  —0.8 0.17  —0.2  0.18 0.2 0.19 1.5
60 011 —o07 012 —o06 012 —13 013 —10 014 —0.6  0.14 0.0 0.15 0.8
80 0.lo  —1.0 010 —o08 011 —12 011 —15 0.2 —0.9 013 —02 0.3 0.5
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