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Table 1 The physical properties of marine soft soil
RRE Tk MW/ W/ i Wk

Yish N "
KK/ % HEH % % =y T

AR 52.57  2.70 20 42.5 22.5 1.45
Bids  65.07  2.69 25.3 49.2 23.9 1.67
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Fig. 1 The cumulative curve of grain size in
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Table 2 The main chemical composition of seawater in coastal reclamation district

it Na*/(g-L7') K*/(g-L™') Ca**/(g-L7') Mg**/(g-L7') AP*/(g-L7') Fe** ik Fe**/(g-L7") pH
AR 5.285 0.356 0.235 0.236 — — 7.67
B bkt 10. 26 0. 401 0. 443 1.25 — — 7.58

TEWEBAS Y Fe’ B Fe® AP B P SR A

®3 HBRBRHELBEARAR

Table 3 The soak liquid of marine soft soil in coastal reclamation district /(g-L) ™!

il T4 sl e Ca®* Mg** Na* K*

T 1 K (BRI A O T O O T O O = Oy O T O

T2 K (M) CaCl, Wy, = 10044 Wy = O Wagy T Oty W = Oy
BRI T3 K (RN CaCl, w3 = 100wy W3 = Oy W3 = O W3 = O

T 4 K (B MgCl, Oy = Ot oy = 100 Wiy = Oty Oy = Oy

T4 5 K (AN MgCl, Wsp = O wsy: = 100wy Osgy = Oy sy = Oy

T 6 T 7K (7 38048 ) K An Wop = Opjig Doz = Opjinx Wegy = Opyigy Doy = Opjig
7 3 s T4 7 37K (B s ) CaCl, w7 = 1005 01 = Oy W1 = Oy O = Oy

TH8 K (B ) CaCl,  wy = 100wy, Wgip = Oy Wsg = Opyigy Wy = Opig
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Fig. 2 The soaking-load experiments of soil samples
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Table 4 Loading scheme of the soaking-load

experiments of soil samples /kPa
iR L IS
80 30—55—80
130 30—55—80—105—130
180 30—55—80—105—130—155—180
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Fig. 3 The soil samples obtained through

soaking-load experiments
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Table 5 The moisture content of artificial

soft soil samples /%

U2 BN 45 1/ kPa

it R

80 130 180

TR 41.6 36.5 28.9

TH2 34.6 34.7 35.0

N T3 33.3 30.3 29.1
T4 34.8 33.5 33.2

THS 27.7 25.8 24.3

T4 6 50. 54 47.83 45.20

77 3 s TH7 49.25 47.06 44.62
T8 46.37 42.94 41.01
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Table 6 The void ratio e of artificial soft soil samples

o e SO 2 BN far k) )/ kPa

Yt BRI %0 130 50
TH 1 1.10 1.00 0. 85

TH2 0.96 0.95 0.94

R TH3 0. 90 0.83 0.77
TH4 0.95 0. 94 0.89

TH5 0. 80 0.77 0.72

T/ 6 1.47 1.38 1.31

77 3 s TH7 1.43 1.36 1.29
T8 1.33 1.24 1.19
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Fig. 4 The change chart of void ratio e of artificial
soft soil samples along with the additional load

stress of coastal reclamation layer
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Fig. 5 The change chart of void ratio e of artificial soft soil samples along

with the ionic concentration of soak liquid
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Table 7 The coupling analysis of impact on void ratio e of artificial soft soil samples among environmental elements

WIEEE Sy HIETEA & .
o T e e R e He b7
R SELATY Rk SELTY e SR AR B =% B
/kPa B /kPa ERlON H/kPa iAo i A,
80  THM3 0.9 0 ferTemTem= o —0.20+(-0.25) =-0.45 h
Nw s 12U AR £k o 5 | AL L EL Ok
V= o aiy 7
BM 80 Tl 1.10 180  T#1  0.85 100 0 ~0.25 t/t gfiizﬁéiﬁmi fz‘g
/> 2 F M 0.45, ]
‘ Aer =@ oy = ORI 4 ) 75 £ 3 ] — 2
180  TH3  0.77 100 s =033 et B LG 0. 33
20 THS  0.80 0 Ayg2+ =osy — w1y = _0.30 ~—0:30+(-0.25) =-0.55k
9w it R LT AL B 5 | L B L
D55 o A 2 A8 A Bl 5] R L R
M 80 Tl 1.10 180  T#1  0.85 100 0 ~0.25
HoM Tt it WA 2 B W 0.5, T fh 2
Ay2+ =wsg — 0 = YL Ar 2% [R] AR A 36 /] — i
180  T#HS5 0.72 100 ~0.38 N
L — FIERALER LD 0. 38
80  TMS 133 o el TOmTOmT o -014 4+ (-0.16) =-0.30
9wtz U AR £ A 5 | A L L EL ik
- b5 ¢ A 2% A8 Ak AL 5] R FL PR
w80  THL6  1.47 180  T#6 1.3l 100 0 ~0.16
R o o Heys /b 2 F Sk 0.30, KT il B
‘ Ao+ =g — 0o = ST 8 I 2l 36— 2
180  THS  1.19 100 s 0.28 B L 0 0. 28
8 AITHBBERHK D EELBR L e AR fE LA —EL

Table 8 The permeability coefficient k of

artificial soft soil samples /(10™* cm-s™")
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Fig. 6 The change chart of permeability coefficient
k of artificial soft soil samples along with the

additional load stress of coastal reclamation layer
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Fig. 7 The change chart of permeability coefficient £ of artificial soft soil samples along with the ionic concentration of soak liquid
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Table 9 The coupling analysis of impact on permeability coefficient k of artificial soft soil samples

among environmental elements
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Fig. 8 The curves e-lgk of artificial soft soil samples
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Experimental Study on Coastal Reclamation Impact on the
Permeability of Marine Soft Soil

LIU Han-min"*"* | ZHOU Dong '**, WU Heng'”, JIAO Wen-can'”, WANG Ye-tian'*
(College of Civil Engineering and Architecture' , Key Laboratory of Disaster Prevention and Structural Safety of the Ministry
of Education® , Guangxi University, Nanning 530004, China;College of Civil and Environmental Engineering,
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[ Abstract] The research object is marine soft soil in Linhai Park of Qinzhou Port and Qisha Park of Fangcheng-
gang Port. The marine soft soil environment factors, additional load stress of coastal reclamation layer and pore wa-
ter ionic concentration changes of chemical composition, were simulated by using a soil soaking-load linkage which
is mechanism simulation device. And the artificial soil samples were acquired successfully. The permeability and
void ratio of the artificial soft soil samples were tested. Impact on the permeability of artificial soft soil samples was
analyzed for additional load stress of coastal reclamation layer and pore water ionic concentration changes of chemi-
cal composition. Studies have shown that the following: the e-lgk curve of artificial soft soil samples is approxima-
tion linear relationship. The void ratio and permeability coefficient of artificial soft soil samples change along with
the additional load stress of coastal reclamation layer and pore water ionic concentration changes of chemical compo-
sition. There is a mutual coupling effect for void ratio and permeability coefficient of artificial soft soil samples be-
tween additional load stress of coastal reclamation layer and pore water chemical composition.

[ Key words] marine soft soil permeability coastal reclamation mechanism simulation environ-

ment



