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Sudy of in-situ mechanical propertiesof littoral deposit soft soil by
self-boring pressuremeter
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Abstract: Marine sediment soft soil is one kind of typical structure soil with high sensitivity and low bearing capacity, widely
distributed in the coast area of China. The In-situ mechanical properties of soft soil site are tested in the depth range of 29 meters
through self-boring pressuremeter test. The in situ horizontal stress, critical plastic stress, undrained shear strength and shear modulus,
etc. are obtaind. The curves of pressuremeter test show four stages of soil, including stress balance stage, elastic stage, plastic stage
and failure stage. Unloading reduces the effective stress of soft soil significantly before the last stage; much attention should be paid
to the stability of soft soil during unloading process in engineering practice. Based on the obvious nonlinear characteristic of soft
soil’s shear modulus, it is more reasonable to get shear modulus by using nonlinear analysis method. On the basis of the experimental
results, using fitting methods to set up empirical formulas of in situ mechanical properties and critical plastic stress varying with
depth, so as to provide a reference instruction for the determination of the parameters in engineering.
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Table2 Physico-mechanical properties of marine sediment soft soil
w P Pd wi wp I
/m % Aglem?) Aglen’) e 1% % % I
2.5 46.4 1.69 2.74 1.374 46.2 26.3 19.9 1.01
7.5 49.0 1.68 2.73 1.421 39.8 24.9 14.9 1.62
125 43.0 1.66 2.70 1.326 324 23.6 8.8 2.20
18.0 53.9 1.68 2.75 1.519 50.9 274 23.5 1.13
232 54.1 1.63 2.75 1.600 48.5 274 21.1 127
28.3 43.6 1.75 2.73 1.240 433 27.6 15.7 1.02
3.2.1 - B
- 0.5 mm
- 0
3
5
0
800
- 2m
700 4 10m
600 ¢ 20m
£ x 29m
< 500
'§ 400
300
200 SR
n/'
100 [
0 vee ‘ . .
1 2 3 4 5
EIAZTE / mm

Fig4 Relationships between of total pressureand radial

deformation



198 2017

3.2.2 Py
8 m
12m 3
18 m Lift-off
375 kPa Marsland-Randolph ' M-R
300 [
250 | -
£ 200 7 ;
= 150 Hawkins!'
.‘:}j s
B 100 et 1
.« 1 « HRN Ty
2 « SIS R ) F =K+t 1
0 1X x x 1 1 1
0 1 2 3 4 £
AT / mm -
@ §m Palmer!"!
400 . o.ooo.aocoooo.;::. 2
‘.‘“A.nuun’n.» .::
£ 300 £ 7, =0.5(1+¢,)(2+¢,)dP/ de, 2
= 200 ) et
2 o Ay £,
=00 g T T : ﬂfgﬂé@ﬁ l+g, =1+¢,/2=1
ok : - : 400 T Ve .
0 1 2 3 4 JPUURRII
ERZIY / mm g 300 | . . _.
(b) 12m B
X 200 |
600 Ty 2,1 ------ G;
FORIPPRRTTTL L) Wt gL - = P
500 | e ” . 100 | — =P,
» ..o ...' . . PU*’TI‘
& 400 My aaaassntag adlasssssty 0 I L
< il /P /’A . -02 00 02 04 06 08 10 12
E 300 e, - L ST i
200yttt 7
100 f"““"'ﬂ L .%%?jj} Fig.7 Sketch of iterative method to solvein-situ
0 =t . = FLBRAK Y 7 horizontal stress
0 1 2 3 4
A8 JE / mm
(c) 18 m g
> . ° , 23 26 29 m
Fig.5 Relationshipsamong total pressure, effective K
pressure, porewater pressure and radial deformation 545 569 69.7 kPa 2 m M-R
Lift-off
180
160 -~ Lift-off
140 |
< 120 | .e"f
= 100 | =
5wt ~
|60 | N
40 i +8m
aast x s 12m
28 Wuu‘."x’ . 18 m 6 m
0 100 200 300 400 500 600
FLBRIK R ) / kPa
6 M-R

Fig.6 Relationships between pore water pressure and total

pressure under different depths 3 R 0.981

Py = 24.041-31.276 3



199

1
JRALZKER JT / kPa
0 100 200 300 400 500 600
0
. y=0.041 6x + 1.301 1
ST W, R2=0.982 3
g 107
e
= 15
20 IKHEKBUBY L / kPa
lift-offi 0 10 20 30 40 50 60 70
25 —+— M-R¥: > i ' ' ' ' ' '
s L — 21 (M-R) o
8 g 15
Fig.8 In-situ horizontal stressin different depths iﬁ\i(
¥ 20
Py kPa h m
25
3 —— R FHRAE N
30 b e S RK ARG h
323 . " 10 o
Gibson Fig.10 Curvesof ¢, with depth
324
Tresca Gibson P Py
P=0,+c,[1+In(G/c,)]+c,In(AV /V) 4 2
Bolton and Whittle [14]
P Oho —
AV/V EV 5
4
9
“ r=ay”’ 5
500
400 | e ’ 4 “
20300 f,e 0 00" )
= B=PF+c /p 6
2 200 |
1]
100 o gk Cu 5
--------- £ G50 th )
0 1 1 1 1 1 J
-7 -6 -5 -4 -3 -2 -1
ne 700
y=1334.2In(x-0.678 32)-494.34
600 I %2 — 0.992 33
9 - &£ 500
Fig.9 Réationship between total pressure and shear strain = 400
= L
H 300
5 5
£ 200 f
100 —— Bolton and Whittle
N A Bolton and Whittlef! 75 il £
0 . , : ,

5 10 15 20 25
WRIE /m

11 P
Fig.11 Curvesof P; with depth

30



200 2017
11
23 26 29 m Bolton and Whittle
43.3 13
kPa Bolton and Whittle
Inp, =Innp+ flny, 8
Bolton and Whittle
Innp f 13
7
R 099 -
Pi= 334.2In(x — 0.678 32) — 494.34 7 atmer
x
3.2.5 G a=np 9
1
G =11y, 10
2 [15] 2 5 10 G;
12 G G =ay/" 1
Wood!”!
S ML / MPa G, =G, +7,.[dG, /dy,] 12
0 1 2 3 4 5 6 7
0 . . . _ . . 11 12 G,
5
G, =afy’" 13
10 |
E
g‘é 15 | a B
20 | 3
25 | oa 6.5
y=04376x+7.7117 8
| —— IR fE=0.9886 -
30 o
&
12 G, o~ 64 =
. . (.
Fig.12 Curvesof G, with depth
g u ® o o RIS
R Yt (G I )
2 . . . 6.3
(4, 16] 32 =31 30 29 28 27
Iny,
5
13
Fig.13 Analytical approach of stiffness parameters
3
Table3 Siffness parameters of soft soil
/m
6 8 10 12 16 18 20 23 26 29
o /kPa 348 1695 1620 4052 4479 7644 6834 8445 7107 9777 8384

B 0.282 0.354 0.251 0.353 0.352

0.441 0.400 0.422 0.365 0.438 0.374
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