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Study on Deformation Stability Monitoring of Soft Soil Foundation of

Deepwater Breakwater
XIAO Tianchi', WANG Jianping*, LI Wen', GU Linlin', ZHANG Xiaohan’, YANG Xiaoning’,
WANG Zhen’, FANG Bin’
(1. School of Safety Science and Engineering, Nanjing University of Science and Technology , Nanjing 210094, China; 2. Academy

of Naval Research, Beijing 102202, China; 3. School of Mechanical Engineering, Nanjing University of Science and Technology ,
Nanjing 210094, China)

Abstract: In the construction of deepwater breakwater, we are often faced with the problem of weak soil layers under
water, and the deformation of soft soil is closely related to the stability of breakwater. The real-time monitoring of the
deformation of soft soil foundation and the variation of pore water pressure is of great significance to control the
construction speed of riprap and the stability of breakwater foundation. Taking a breakwater of naval base as an
example, a set of automatic underwater measurement and real-time data transmission system are used to monitor the
settlement, pore water pressure and horizontal displacement of the soft soil foundation of breakwater, and to analyze its
variable law respectively. The monitoring results show that the settlement and deformation characteristics of soft soil
foundation change with the increase of the number of riprap layers. The instantaneous settlement no longer occurs when
the number of riprap layers reaches a certain level. The riprap loading induces the excess pore water pressure in the
foundation soil, thus it is necessary to control the riprap rate to prevent the accumulation of excess pore water pressure.
The horizontal displacement of the foundation soil mainly occurs in the soft soil above the riprap layer, and decreases
with the increase of soil depth. The maximum horizontal displacement rate of each monitored section is less than
10 mm/d, while basically unaffected by typhoon weather.

Keywords: deepwater breakwater; soft soil foundation; settlement; pore water pressure; horizontal displacemen
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