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Analysis on engineering property of underlying
soft soil stratum of a breakwater
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Architectural Engineering, Guangxi University, Nanning 5300004, China)
Abstract: The comparative analysis on fundamental engineering properties of the soft soils in the undedying stratum of eastern breakwater and cor-
responding sea area inside the breakwater of north harbor & investigated for the Qiong Zhou Strait railway ferry project. The results show that the
moisture content, void ratio and coefficient of permeability for the soft soils in the underlying stratum of eastern breakwater decrease slightly after
construction, however, its mechanical index and microstructure do not deteriorate, and have the typical feature of structural soft soil compared to
the corresponding soft soils in sea area. Therefore, the wunderlying soft soil still keep its structure intact relatively, and have not been damaged ap-
parently under the loading of breakwater, and can be wed as bearing stratum of breakwater. The results of stability analysis and defarmation moni-
toring as well as the existing state of breakwater verify the above conclusion.

Key words: soft soil; structural damage breakwater
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1
Table 1  Physical properties of soft soil

y
Nem ™ w /% G, e wo 1% wy 1% I, k/ (10 "ams )
NK1 16.2 60. 5 2.71 1.63 56.8 22.2 34.6 0.575
NK2 16.3 59.6 2.70 1.60 59.3 23.9 35.4 0.333
NK3 16.3 60. 4 2.70 1.6l 64.4 25.6 38.8 0. 569
NK4 16. 4 60.7 2.70 1. 60 58.1 23.0 35.1 0.613
NK5 16. 4 60. 6 2.70 1. 60 58.1 22.9 35.2 0.387
16.3 60. 4 2.70 1.6l 59.3 23.5 35.8 0. 495
NK6 15.6 67.4 2.70 1.84 65. 1 22.3 42.8 1.701
NK7 15.7 69.0 2.70 1.85 59.8 21.5 38.3
NK8 15.6 63.5 2.70 1.78 69.2 26.7 42.4 1.493
NK9 16.0 65.3 2.70 1.74 57.8 19.9 37.9 1. 634
NK10 15.7 65. 1 2.70 1.79 63.5 22.0 41.5
15.7 66. 1 2.70 1.80 63.1 22.5 40.6 1. 609
2
Table 2 Mineralogical composition and physico-chemical properties of soft soil
i % 1% S0, ALO, Fe,0, Fe,0,
NK3 30 20 0 30 20 8.28 1. 40 .55 232 107 0.86 0.097
NK5 35 10 5 25 25 8.41 1. 51 .23 0.9 0.92 1.07 0.080
NK6 40 10 0 25 25 8.36 1. 36 .37 1.08 0.62 0.8 0. 040
NK10 35 15 5 35 10 8.51 1. 72 .19 093 0.56 0.57 0.034

Table 3 Compressive deformation characteristics of soft soil

i_L:
Pe Qy~2 q. qu/ S )
[kPa Mpa™! kPa [kPa
NKI1 100. 0 3.018 39.4 5.1 7.7
NK2 100.0  2.460 46.3 5.0 9. bie
NK3 100.0 2.376 59.0 6.9 8
NK4 125.0 2.544 65.6 3 c, ¢ (NK2 13.50 m)
NKS  125.0  2.19 63.6 Fg.3 'The ¢,— ¢ relation cuve of soil in underlying stratum
110.0  2.519 54.8 5.7 8.5
NK6 100.0  4.075 41.1 2.8 14.7 °
NK7  100.0  3.497 56. 6 3.8 14.9
NK8 125.0 2.296 ’ N
NK9 100.0 3.371 50. 1 3.9 12.9 ’
NK10 100.0 3.886 65.7 5.2 12.6 , ,
105.0  3.425 53.8 3.9 13.8 5.7%, 0. 19,
8.6kPa 2.4, 15,
54.8 kPa, 8.5, . ,
Cu 37.7 — . qu ~
kPa’ Pe
(36.0 kPa) ° 0 e_logp ° s
.e—p av—logp , .
b ~
[6~7] [8]

' : [ 6]
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b

pe 180 kPa.

4

Table 4  Shear strength parameters of soft soil

c, kpa 4’q (@) Coq IkPa 4)@{ )
NK1 20.4 5.0 9.1 21.5
NK2 13.1 4.4 10. 2 20. 6
NK3 17.6 3.7 7.7 21.3
NK4 17.2 4.2 11. 0 18.8
NKS 13.3 4.2 .1 19.6
16.3 4.3 . 6 20. 4
NK6  19.3 9.9 2 20.4 T RED Nihes
NK7 18.5 7.7 14. 9 21.2
NK8 19.8 9.9 85 18.9 4
NK9 16.1 7.6 6.9 20.1 Fig. 4 SEM photos of soft soil
NK10 14.7 7.6 10. 5 21.9
17.7 8.5 9.6 20.5 g7 0 —eo— HMANKID-1
. NK8 c,=36.0kPa ¢, =5.4 YOS —+— PIANK3-1
i.‘ré 04
5 w"'u
Table 5 Vane strength of soft soil Eg:‘:‘
R o
0001 001 0l 1 10 100 1000
Im c,/ kPa cu’ /kPa S, m
NK2 13.50 34.8 7.4 4.7 2.5 X
14. 50 37.9 8.9 4.3 ’
NK3 18.00  40.5 9.2 44 12.8 _asp o IANKI0-2
37.7 8.5 4.4 E‘-. as} —e— [PEMINKI-2
<
2.2 g M
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H
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’ Fig. 5 Pore size distribution curve of soft soil
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6
Table 6 Results of pore size distribution analysis of soft soil
Kmm®=g
Ya
lgeam ™) o’ sg ™) Fm ¢ 10.0#m)  (10.0~ L0 m) (1.0~0.1#m) < 0.1Fm
NK3—1 1.1199 495. 8 1. 5543 3.6 283.7 128. 4 80. 1
NK3—2 1. 1249 482. 8 1. 5658 2.2 275.0 130. 4 75. 2
NK10— 1 0.9539 590. 5 1. 8174 6.7 345.0 159.9 78. 9
NK10— 2 0. 9897 581.5 1. 8179 3.0 346.9 156. 4 75.2
3 , ,
4 ’ ,
) «
» .
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