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Numerical analysis of breakwater construction on soft clay in harbor
area of Lianyungang Port

ZHAN Xin-jie"?, GAO Chang-sheng"*, ZHU Qun-feng" %, YANG Shou-hua'?, ZHANG Ling"? PANG Bin"*
(1. Geotechnical Engineering Department, Nanjing Hydraulic Research Institute, Nanjing 210029, China 2. State Key Laboratory of
Hydrology-Water Resources and Hydraulic Engineering, Nanjing 210029, China)
Abstract: The ground in Xuwei harbor area of Lianyungang Port is the deep soft clay, and its engineering property is poor. On
the soft ground the breakwater is proposed to be constructed. Predicting the consolidation settlement of the ground of the
breakwater accurately can give a design optimization and provide technical support for the harbor construction. The modified
Cam-clay model is used as the constitutive model for soils, and the staged-construction of the breakwater is simulated. A

systematic parametric study is conducted, and the results are back-calculated to determine the extent and permeability of smear

preloading time of the breakwater should be more than 13 months.
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zone with respect to installation of offshore PVDs. The numerical results reveal that when the extent ratio is 5 and the

permeability ratio ky/k; is 5, the in-situ observed results agree well with the numerical ones. In order to meet the requirements of
=]

the post-construction settlement of oil pipeline foundation, the construction quality of PVDs should be controlled, and the
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Table 1 Physical and mechanical properties of soil strata

L= e [ BKE FLRREE HEy, BERY A RA BE ERER
w5 /m w/% e J(kKN-m3) Ki(ecm's™) B /(°) C.
1 e -2.5~-13.5 62.4 1.6 16.5 1x107 12 0.48
2 -1 -13.5~-18.5 26.0 0.715 19.7 6.7x10°° 25 0.13
3 12 -18.5~-21.5 26.0 0.715 19.8 1.7x10°® 25 0.116
4 it -21.5~-24.5 23.0 0.633 19.6 3x10* 30 0.086
5 13 —24.5~-28.5 24.5 0.756 18.5 8.7x10°° 25 0.146
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Table 2 Parameters of modified Cam-clay model for soil strata in

numerical code
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Fig. 2 Grid model for breakwater and underlying soil strata
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+ 2 M A K v Knaw/MPa mv 1
1 0.567 0.208  0.042 0.35 16 3.4489
2 0.567 0.208 0.042 0.35 16 3.4489
3 0.984 0.056 0.011 0.25 16 1.9700
4 0984  0.050 0.010 0.25 80 1.9572
5 1.200  0.037  0.007 0.25 400 1.8152
6 0.984 0.063 0.013 0.25 400 1.9950
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Table 3 Parameters of Mohr-Coulomb model for sand blanket and

excavating rocks
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Fig. 8 Change of surface settlement of soft clay layer with versus
of s(kn/k=2, 3, 4, 5)
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Table 4 Correlation coefficients of numerical results and measured

results
s kn/k=5 kn/k=4 kn/k=3 knlks =2
5 0.977 0.969 0.954 0.928
4 0.974 0.964 0.952 0.925
3 0.971 0.962 0.949 0.920
2 0.963 0.956 0.936 0.914
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Fig. 9 Comparison between numerical and measured results of
layered settlement of soft clay under breakwater
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