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Deformation of soft soils under constant stress ration consolidation with K|
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Abstract: The deformation and long-term deformation of soft soils are concerned both in academic and engineering fields, and
they lead to the excessive settlement and post-construction settlement of soft layers. Based on one-dimensional consolidation
principle, the tests on the constant stress ratio consolidation with K, which is more actual consolidation state of soft foundation,
are carried out to study the primary and secondary consolidation characteristics. The undisturbed samples used are obtained
from a dredger fill foundation in Shantou of Guangdong province. By comparing with the K confined compression tests, it is
noted that the instantaneous compression is significant in the tests on the constant stress ratio consolidation with K,, which
affect the primary and secondary deformations. There are higher compression index, lower compression modulus and lower
secondary consolidation coefficient than those in K, confined compression tests, and the duration of the primary consolidation is
shorter.
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Table 1 Physical and mechanical indices of samples (average value)
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Table2 Test schemes
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Fig. 1 Particle size distribution curve of samples
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Fig. 2 Improved K| consolidation apparatus
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Table 3 Compression indices under two kinds of consolidation
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Fig. 3 Compression curves under two kinds of consolidation
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Fig. 4 Compression moduli under two kinds of consolidation
Bl 4 Ca) P (¥ s A e Bt ] 445 s 0 AR A
RW], Ko 5 LU 25 2 AFF ) s AR et /I 1000 PR s 4



W 2

SCER, A Ko S5 LRI

S T IREINATE 801

Wi, ZE(EREAE R R K. PR E 41 T
FR 4R A S IR A e 3 i 3K A, R
TREAER S5 R DEH RIS B E TS, K%
LE I 25 4518 T TREI R TEA R R R 4628 T o 4h,
FEG A /N A ] 45 T ) (p=100 kPa) H — M
P, AR RN 45 B 7 1) 0% 28 LA b 1 2 BTl 45 s )
HFE R IAS R

PR 2 N IR g A b TS, R
4 (b) PR R, TN Ex=0.89E, iX—
S5 BN TUU B v A B I N T X
2.3 XELEERH

HEE Bjerrum A7 G IR 45 W J73%, Ikl 45 &
BRI €, =B, S, B

lo -2
gl‘

A2 £538 ] 100% I AR [ 2532 T I 1) AN
FLBEEAT SC (R BURE e ) AR IR 58 X, SR o
A

o Ae _ hy, —h, (I, )=
(lg tz - lg tl) (1g tz - 1g tl)hO
822 - gzl
————(+¢) (7)
(gt, ~lgt)

X, e, FoR T EEH 100%0 8 [ BN, ¢, %
NI I 5 7 A (1 B ] SRR AR
X (7 XTI R4S Ko 55 Ll 45 50 4
JEE M, W LUER C, /(1 +e,) B E X LR R,
B
C

Coo="—""—"> 8
ak0 1+eo ()

A, Cao N Ko ZELU I 45 Rl 45 R 5

FRA RIS R 2z 1 5 P if) e - 1ge Fl e, — Tgr il
2, HIRTS BRI S5 R B S R g e B LR LR
4,

*4 RESRH
Table 4 Coefficients of secondary consolidation
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Fig. 5 Relationship between deformation and time under two kinds

of consolidation
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Table 5 Division of primary and secondary consolidations
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Fig. 8 Schematic diagram of division of primary and secondary

consolidations based on ¢-1gf curve

3 4 it

A AEAT T AR TR SR - SR OB 3 b
R AE RS S S I B R, A
TERIGHILD TR AT Ko 55 LU I 25 5 AF IR, BT
T 2R Sk 2R 0 L A s b B R 3R AT T IS0 R A
Ko S5 L] 5 2% A RN B R 445 4520 DR L AR B A 9T
BRI R

(1) Ko FELG 45 41 10 s 4 1 -5 ) B 45
ith £ HA AL R, 28 B L AL AR AT S AR R 25
ANIEAE B i) 4 1) TR B = A2 T — e i i 4 4%, A
13 Ko 55 Lol 45 45 F T IR Fir O 100 BR s 405 4% A4 1)
I LE R . RIS N IR0 R AR FR AT Cao FI
C, /(1+ ¢)) Z [ BATRLF (P v Lok

(2) Ko FELGIE5 41 T 1 I 4 S BB A TR
JIHIBE IR K, R L RELE R 45 s RN
ARG B WA TRE . JIoh, AR R e /N [
i I (p=100 kPa) H—NEEHT . BFHRIG 1T
(1) A A S I Ego=0.89E I ZMEIC R

(3) Ko FELGIT 45 41 1k ] 5 2 4505 ) P
AR I — RE AT ST I 45 s ) R H B KA, AR
TR 2 R ECE AN, SRR TRE LR 0.017~
0.082 ZIl, /NFMIMREARIE 43R Fi4b, Ko 5L
[ 25 2 AF T 1 45 1 e e T BRI 4 44, i
Bl 4 PR A, PIRRRES 4 N R AR R



W 2

SCER, A Ko S5 LRI

A T AT 803

I 25 53 S )R 22 R SR ) o

(4) Ko SELEH S5 501 T ulPEA B W] 2 (K i 22
JEARFIE, JEX R IA T A — e s . B TAEMIR 4%
EN Ko REUE BN AL, 5 LR LERZ IPIRSA
— 5, FrULREns S W gEIn AT Ko S5 EE I 45 g 2 1
AT PRI DTREAT /L, d A 1 IS e PESR b
PO B K A L P

SE K-

[1] TAYOR D W, MERCHANT W. A theory of day consolidation
accounting for secondary compressions[J]. Journal of
Mathematics and Physics, 1940, 19(23)14: 167.

[2] TERZAGHI K. Fifty years of subsoil exploration[C]//
Proceeding of the Third International Conference on Soil
Mechanics and Found Engineering. Zurich, 1953: 227 - 237.

(31 MRoshk. 45 B N ) 25 1 B i B D). R R AR,
1958, 5(1): 1 - 3. (TAN TJONG-KIE. One dimensional
problems of consolidation and secondary time effects[J].
China Civil Engineering. 1958, 5(1): 1 - 3. (in Chinese))

[4] BORPE, skilil, RfRe, & BCEMRE LD &Ik
AR, 2003, 25(5): 521 - 526. (YIN Zong-ze, ZHANG
Hai-bo, ZHU Jun-gao, et al. Secondary consolidation of soft
soils[J]. Chinese Journal of Geotechnical Engineering, 2003,

25(5): 521 - 526. (in Chinese))

(5] FRIGET, A, sKI7hL, &5 BB SR AR ST
T B Ji2a 5 TRE2AHR, 2005, 24(12): 2142 - 2148.
(CHEN Xiao-ping, ZHU Hong-hu, ZHANG Fang-zhi, et al.
Experimental study on time-dependent deformation of soft
soil[J]. Chinese Journal of Rock Mechanics and Engineering,
2005, 24(12): 2142 - 2148. (in Chinese))

(6] FKAGAH, TR WL BRSSP U 45 R B R ].
+ %%, 2012, 33(2): 476 - 482. (ZHANG Xian-Wei, WANG
Chang-ming. Effect of soft clay structure on secondary
consolidation coefficient[J]. Rock and Soil Mechanics, 2012,
33(2): 476 - 482. (in Chinese))

[7] GB/T50145 — 2007 & 1) 1. & 2 25 #% #E [S]. 2007.
(GB/T50145—2007 Standard for engineering classification
of soil[S]. 2007. (in Chinese))

[8] BJERRUM L. Embankments on soft ground[C]// Proceedings
of the speciality conference on Performance of earth and
earth-supported structures. West Lafayette: Purdue University,
ASCE, 1972:1 - 54.

(9] BIAR. 20 ) AR BB N S SERT A B i)
R W 4y A D). b at: db oK S K &, 2011, (LIANG
Ying-jun. The research on the coefficient of lateral earth
pressure and it's influence on the interal force of shield
segments[D]. Beijing: Beijing Jiaotong University, 2011. (in
Chinese))

(CARICSE4gm  WIHFED



