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Deformation behavior of Shenzhen soft clay and post construction settlement
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Abstract: Based on the field data measured from several projects of soft ground improvement in Shenzhen city, as well as the test data from a serial
of tests of St'.('(ln(]ary (r{)mpressiun on the soft (:Ia)', the behavior of consolidation and deformation of Shenzhen soft (:]ay was studied and a method
to estimate the post-construction settlement and the equation to estimate the coefficient of secondary compression after the removal of surcharge are
proposed. It was found that its coefficient of consolidation and compression index obtained from lab are elose to that calculated from the field data.

Surcharge can reduce the secondary settlement of a soft foundation by decreasing the coefficient of secondary compression and by delaying the oc

currence nf S('C(.!l]ll(]ilr)' (!()n’l[)l'ﬂ&‘ii()l’l‘
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Table 1 Physical properties of Shenzhen soft clay
HIORE Hb w | % v/ (kN*em™ %) e a,1- 2/ MPa C. ¢ /kPa /(%)
FYN X 57.9~ 99.4 14.8~ 16.7 .51~ 3.34 1.01~ 3.40 4.0~ 8.0 2.0~ 7.0
Bz 56 Bt 94.9 14.8 2. 569 2.18 0.757 5.0 0.0
B3z 3 B 82. 1 15.4 2.226 0.583 6.2 2.3
& A R X 77.7 2.045 0. 603
RN i X 80.0 15.5 2. 170 1.57 0. 520 5.3 2.6
i AR X 84.6 14.7 2.390 1.65 0. 450
52 [ R X 86.5 15.4 2.240 2.30 0. 760 9.5 2.3
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Table 2

Compression index and coefficient of consolidation of Shenzhen soft clay estimated from field data

- WL BIE MR SRR G €./ (107 tem’™s” )
/m /m Jrik / mm S =W s =W

A X 8.1 1.2 HE# 1376 0.76 4.3

PlmpidisEr BIX 4.8 0.9 HE % 1065 0.77 4.2
143 0.77 0.76 4.3 4.1

D2 5.8 1.1 HE %K 609 0. 40 6.9

D3 5.5 1.1 HE# 559 0.35 5.9

MO R D4 4.9 1.1 i3 695 0.51 5.7
S 4y 0.42 0.46 6.2 5.8

Sl 7.6 0.9 A T 1491 0.74 5.8

) 8.1 0.9 T2 1399 0. 68 6.1

5 22 [i] 1 X e

S3 7.5 0.9 2 T 1450 0.73 5.5

3y 0.71 0.76 5.8

T210 5.1 1.0 HE# 956 0.58 5.9

WYX T211 5.0 1.0 HEH 912 0.55 6.2
S 4y 0.57 0.52 6.0 5.5

PR RN/ 2 = A e W = O B T
T2 8], JAYEEE 3~ 5 m, SR FAARCHE A [ 25 3 2K Fiil
VEALE SEHBR AR 0.9~ 1.2 m . JEHTE _FAr 4k 136 kPa .

s 1 33 2 X AN TR YN T e L X 9 R BAAR,
LLLENTEIARZ) 9 7 m” . PR JZ IS 3~ 9 m, SR AE A HE
7K ] 35 4 8 T 3 A B, R TR BE 1. 1 m, SR b A
% 103 kPa .

[i6] B2 X Tl B AL T 2 T R R X, 0
40 m, WRJEIE 7~ 10 m . KRR HE/K [ 45 3125 i s
VRALER, FEARAIEE 0.9 m, IPEZ L) 1.8 m, H A TilJE
fif %% 80 kPa .
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Table 3 Coefficient of secondary compression within different periods

PNEECES o

i v N - I
MRS 10°~ 10* min 10*~ 10° min 10°~ 10° min
4-3 0. 0180 0.0112 0.0143
m 6— 4a 0.0152 0. 0075 0.0118
p 6- 4h 0.0143 0.0120 0.0129
. 2- Ta 0. 0190 0. 0103 0.0126
ﬁf 2- 7Th 0.0184 0.0115 0.0126
B oo 0.0131 0.0147
s 2- 11b 0.0143 0. 0091 0.0129
1) 0. 0166 0. 0107 0. 0131
BQ3- 2 0. 0166 0. 0130 0.0146
 BO3- 8 0.0189 0. 0150 0.0168
H BQ3- 12 0.0176 0.0140 0. 0157
JF BQ6- 2 0. 0166 0. 0180 0.0173
f BQ6- 7 0.0118 0. 0130 0.0125
X BQ6- 12 0.0118 0. 0100 0.0108
T 0.0156 0.0138 0.0146

[RLHE, A6F TR IR -, o I 45 56 0 20 B s e 4
I ) 74 6 79 38 SBORS B ) IR 8] 25 3R . A ST ik Tl 45 &
B FH B2 5 AN I TR X 550 30 10°~ 10 min (9P #50K
[ 25 ZR % .
4.2 RAIKFEIHRELSE RN

AT T 6 dLXE EL S8, BF 90 A [F) [ 45 ) 0 F R 3I
B B U [ g5 R A AR RIS N — AN UK - RE D) R
AN E4EREE, 4 BN 100 kPa 1 200 kPa [ [ 45 & 5
AT IR [ 2556
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Table 4 Coefficient of secondary compression under different pressures
Wb bR LR U4 5 B

M ki 5 /m p =100 kPa  p = 200 kPa
B- 1 1.0~ 1.3 0. 0084 0. 0081
FUzsisE B-2 1.5~ 1.8 0. 0090 0. 0086
B-3 2.5~2.8 0.0137 0.0137
6-4 2.2~2.5 0.0118 0.0129
Mizikseie 2-7  3.7~4.0  0.0136 0.0126
2- 11 5.7~ 6.0 0. 0147 0.0129
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Fig. 1 Effect of surcharging on secondary settlement

of Shenzhen soft clay
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([ 45 REI% 95% ) ENER A 100 kPa . E1ERJE AL FLES EL
1. 383 B [A] 548 1. 392, 1440 min ik 0E(E 1. 394 F-4E
FFZ 10000 min A b, B 5 A R AE IR 2528 0 . O] 45
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Fig. 2 Typical behavior of Shenzhen soft clay after

precompression under surcharge
REGRBEEREHXHR
Mesri 2511 457 22 Fiokl £ i ok [ 45 K 50 45 RS
KRB, R [F] —Fp ORI 45 R 85 IR 4a R EUr Ee
i Cy/Cert—HEL.
x5 RINRDRBEGAYEEFREHOXR

Table 5 Relation between compression index and coefficient of

4.4

secondary compression for Shenzhen soft clay

Bkl A 0 %S e C. Cq Cy/ Ce

B- la 1.598  0.583 0.0084  0.014

B- 3a 1.901  0.408 0.009  0.022

B- 4a 1.821  0.583 0.0137  0.023

kB B- 1b 1.617  0.583  0.0081 0.014

B- 3b 1.922  0.408 0.0086  0.02]

B- 4b 1.819  0.583 0.0137  0.023

F 0. 0101 0. 022

4- 3a 2.676  0.847 0.0143  0.017

6- 4a 2.33 0.703 0.0118  0.017

2- Ta 2.600 0.926  0.0136  0.015

_ 2- 1la 1.807  0.701 0.0147  0.021
a3

6- 4b 2,371 0.703 0.0129  0.018

2-7b 2.649  0.928 0.0126  0.014

2- 11b 1.829 0.701 0.0129  0.018

1 0.0130 _ 0.017

BQ3- 2 2.231 0.589 0.0146  0.025

BQ3- 8 2.583  0.681 0.0168  0.025

. BQ3- 12 1.587 0.548 0.0157 0.028
i HI X

BQ6- 7 1.861 0.555 0.0125 0.023

BQo6- 12 1.615 0.548 0.0157  0.029

1Y 0. 0151 0. 026

M 5 1R Ee 45 B, R X R 4 B K [ 45 &
B Co SEAETREC. Z 05 R Mesri 55 1) 4510 2
FFFH) . 0T uFEERE, Co/ Co= 0.014~ 0.023, “F
0.022; WIGHE LFE Co/ C. B/, 24 0. 014~ 0. 021, °F
¥J0.017: # H X EFEH Co/ Co MRS K. N 0. 023~
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0. 029, *F#5 0. 026; =/~ Hh 23 U3 LR EE Ca/C.
MZEARK, I RFE Cy/ C. I FHME RN 0. 022 A1t
TEBAT UK [ 45056 45 SR 1 0 R, IR Y1 kb X 8+ i ik
[i5] &5 R H0RT LR R 45 AT Al 5 .
4.5 SLNEHARELSRR

BUIZARSEE B ORI Wt i b 1 3 2 A 800 dl.
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22 T R S 41 B0 [ 45 AR08 31, 400 d (K
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oA 15 31 4 U T8 45 & 093 i D 0. 0166, 0. 0206 Al
0. 0232, 7324 0. 0201 . 1% o5 JALEE e - FEAE R
6] &Y 107~ 10% min (199 8 25 RBCZW) 41 .
B-ﬂf]o:]/d

10
0

200 +
400 +

IOPO

E

E
E 600}

& 800
£ 1000 L
1200 t
1400 -

B3 HiHikIIR B X B ATE T P dh %

Fig. 3 Typical time- settlement curve of the test embankment
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Tt N 2 B 2500 % Scs= 1399 mm . 58 BRIT
% S= 1323 mm , [H45)% U= 95% . B TFIREERN
TR po= 133, 2 kPa, “FEIRAGT 8 p = 78. 2 kPa,
Hi[E 25t OCR= 1. 62. RS 45H, RFESG R ES
@%ﬁﬁ-%ﬁzttf& 11. 5; [f14 %% .= 5.8x 10°*
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A2 15 45 BRGS0 A9 B 3 R 8] 6= 33 d, HE(3) 13
P[] ¢= 1464 d . E4iTEEL C.= 0. 71, ## )5
RIESE 2 Cq = 0.0103. H13K(2) 5753 U 45 3 B¢
Se= 23 mm . Al B AT 8T B ) 3 45 DT
979 mm, H20( 1) FHAFRTRE LGP0 523 mm .
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(1) RN A 5 0 45 0 56 15 21 (1) 1 46 18 Fom
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R,

(2) RYIER - B IR 18 45 2 B0 2 0 K, i A2 Bl ot %
P i) J) 390 £ 444 o g vk 2>

(3) Wb 4 R W, = NREG 1S B Ik B 45 R3S
SEOHE R S R AEYIA .

(4) TRINER - 1 Uk ] 45 2R B AAS 52 [ 45 1R 1K

(5) B TR W gl /N R [ B R . TR A,
A O K[ 45 R HOT R s 5 €4 = 0. 022€ -
0. 0086(OCR- 1) .
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S PR 8] A3 ) 2K I 5 T
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