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Experimental analysis on coastal reclamation impact on

shear strength of marine soft soil
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Abstract: The variation of the environmental factors of marine soft soil in industry zones of Qinzhou Port
and Fangcheng Port was analyzed. The soil soaking load linkage is a self-developed device for mechanism
simulation, used to examine the environmental factors of marine soft soil when the thickness of coastal

reclamation layer and concentration of chemical constituents of pore water ions changed. The soft soil
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samples were obtained artificially. Direct shear tests of threse artificial soft soil samples were carried out.

The test results showed that cohesive force ¢ and internal friction angle ¢ of artificial soft soil samples

changed with calcium ion larger than magnesium ion when concentration of calcium ion or magnesium ion

increased. There is certain coupling effect between the additional load stress of coastal reclamation layer

and ion concentration of soak liquid for the shear strength indexes of the soil. However, the coupling effect

of cohesive force is obvious while that of internal friction angle is less significant.

Keywords: coastal reclamation;marine soft soil;environmental factors;shear strength;coupling effect
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Table 1 The physical properties of marine soft soil

EX TS Wi
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M 52.57 2.70 20.0 42.5 22.5 1.45

Bk 65.07  2.69  25.3  49.2  23.9  1.67
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Fig. 1 Cumulative curve of grain size in Qinzhou

and Fangchenggang
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Table 2 Chemical composition of seawater in coastal reclamation district

Mg?" /(g+ LD

APt /(g L7 Fe?t s Fe* /(g L ') pHIH

g Na®/(ge+ L1 KT /(g L7  Ca?T/(g+ L™
AN 5. 285 0.356 0.235
937 30 4 10. 26 0.401 0.443

0.236 — — 7.67

1.25 —

TE IR S Febt g Fe?t AP B TR & BHRIEE

UG B B K A Ca®" Al Me™™ 8 135 Xt
AR L MR S R R AT B Y. AR &
Y. Ca®" Fil Mg™" MU MR FE B . AR ok il 3.
SR AL Tl P b ) B 365 b DX B, A T RE R ORI
J# Ca" Fl Mg®™ BYfE L. ARXS T Ca®" Fl Mg™" i

file 2K Ca®' f Mg®" By AR /N . A SE 8
FErpCR BRI 2 2%, 1) DL B0 X g K b Ca® il
Mg® " B He 3 b Lo, LUIRE K b Ca®™ Al Mg™™ #k B 1Y
10 £5F1 100 £ 45 B0 . 30 X0 U iR 1
W 3 iR,

®3 HBRBRELZEARAER

Table 3 Soak liquid of marine soft soil in coastal reclamation district
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Table 4 Loading scheme of the soaking-load

experiments of soil samples
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Fig. 3  Soil samples obtained through soaking-load experiments
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Table S Moisture content of artificial soft soil samples

EHERE W/ N

T 2 4 T2 A T2 A
# 80 kPa %% 130 kPa #§ 180 kPa

A 1INl

T 1 41.6 36.5 28.9
T 2 34.6 34.7 35.0
BN TH 3 33.3 30. 3 29.1
Th4 34.8 33.5 33.2
TH 5 27.7 25. 8 24.3
TH 6 50. 54 47.83 45. 20
By 318 s TH 7 49. 25 47.06 44. 62
T8 46. 37 42,94 41.01
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Table 6 The void ratio of artificial soft soil samples

TLBILL e

i e o e Jonag e
# 80 kPa %% 130 kPa %% 180 kPa

R R R

T8 1 1.10 1. 00 0. 85
TH 2 0.96 0.95 0. 94
M T3 0.90 0.83 0.77
TH 4 0.95 0. 94 0. 89
T4 5 0. 80 0.77 0.72
TH6 1.47 1.38 1.31
977 308 s TH 7 1.43 1.36 1.29
T4 8 1.33 1.24 1.19
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with the additional load stress of coastal reclamation layer
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Table 7 Cohesive force of artificial soft soil samples

FiR ) c/kPa

b BB AR MR T
80 kPa 130 kPa 180 kPa

TH1 6.33 8.59 21.70

T 2 7.36 11.27 17. 04

B T3 13.15 18.78 22.10

T 4 7.21 9.82 16. 36

TS5 10. 07 15.08 19.97

TH 6 7.5 12. 34 18.72

5 4ok 7 TH7 9.33 13.11 19. 70

TH 8 12.52 15. 04 20. 77
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with the ionic concentration of soak liquid
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Table 8 Internal friction angle of artificial soft soil samples
P BE 35 i o/ ()
o B iR MR e

80 kPa 130 kPa 180 kPa
T 1 2.12 2.81 3.28
T 2 2.65 2.73 3.35
M T.0 3 4.7 4,39 4,29
T4 2.94 3.32 3.71
T4 5 1.74 2.39 2.64
TH 6 3.66 3.83 4,57
7 18 s T 7 3. 60 4. 00 4. 86
TH 8 4.06 4,92 5.48
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Table 9 Coupling analysis of impact on cohesive force ¢ of artificial soft soil samples among environmental elements
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Table 10 Coupling analysis of impact on internal friction angle of artificial soft soil samples among environmental elements
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