5 34 BT 2 “ %
2013 4E 10 H

Vol.34 Supp.2
Rock and Soil Mechanics Oct. 2013

XEHS: 1000—7598—(2013) 1 2—0150—06

Rkt SAF T AR LRI 3R

g’]‘l:!\i‘)%a ;‘;‘3/{{’7 j‘\ /ffﬁék

ChEBRABERBUE A5 002 5 TR KR e s, i 430071)

W OB ARTTAREIEIZAK T SR LR R R, AR S T A RSO R R PR K - S RN T R o e %,
AT T JCMIBRPTER [l &5 PRk BB RN i 45 He AR BG (T LEFI T . TR IN: 76 1 a FRAERR AN, A AKSCHEMT B FH I M - S MR 21
B Te M SR 5 B 5 R A S BA N B A LR PEOR R s KT B Sk 3% IR s BE7E SR 28 d LU M s SR
IRE: A AR O A SO R T AN TR, 1 At e PH S PR 2 R LA A e A M 21 286 - Lo

X B OF kL afits AR RESAKE: SEIRGRE: RS

FEAHT: TU443 SCERFRIRIG: A

Comparative laboratory study of lime-treated expansive soil and red clay

SUN Zhi-liang, GUO Ai-guo, TAI Jun
(State Key Laboratory of Geomechanics and Geotechnical Engineering, Institute of Rock and Soil Mechanics, Chinese Academy of Sciences,
Wuhan 430071, China)

Abstract: To explore the development law of the strength of lime-treated expansive soil and red clay, the unconfined compression,
consolidated quick direct shear tests and consolidation test are carried out to compare the Nanyang expansive soil and Chenzhou red
clay modified by quicklime and hydrated lime respectively. The study found that during the one-year curing period of lime-treated
Nanyang expansive soil and Chenzhou red clay, the unconfined compression strength is linear with the logarithm of curing age. The
strength of the samples with moisture content larger than optimum moisture content for 3% after 28 days curing is higher than that of
the optimum moisture content samples. In addition, the modification effect of quicklime is better than the effect of hydrated lime. Due
to the different mineral composition, the modification effect of lime-treated Nanyang expansive soil is better than that of Chenzhou
red clay.
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Table 1 Physical parameters of tested soils

KRG R BRRX A
. Lo R MERR L
T KE wWRE wWRE s Jik =
3 wi/% we/%  FaEL
wi%  /(gem?) Gs /%

[kt 278 1.68~1.77 280 699 27.0 429  60.5
a5t 368 1.68~1.76 274 651 347 304 375
VE: VPR SRR SE 2 ISR EL 76 g HEA L 17, 2 mm 1 AR,

X2 FEHEKLSHMAR LT V%S
Table 2 Mineral compositions of expansive soil and red clay
W85 5y 5 1%
A KA RS EhiA Sen PRAE mIRA
Kkt 40.0 8.0 0.0 15.6 18.2 7.8 10.4
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Fig.1 Particle size distribution curves of tested soils
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Table 3 Chemical compositions of lime
A AR Sy | E % “il/%
. CaO 733
TR )
K MeO 19 77.2
EEEWA Ca(OH), 77.2 8L

Mg(OH), 44

22 EAERIR AR TR

il e PR KR A, U 0.5 mm §if
FOHET 2K 1 5 2086 LA e I, R+
FE—m A 0.5 mm A Ak, — N
0.5 mm i (R A1 2K, 2R 5% ot b i) AKF)
WA NG 5 2Kk B B IR /e
FPRAS, ABFSPRCEE, REHE % B R
24 h, ) FH VB BRI 000 72 I TE PR . R R

T TS TEIRFERGT: dxh=50 mm=100 mm.
It &35 P B B R A M 4 e s [ 5 e RS e ax
h=61.8 mmx20 mm I, BUZAK 52055+ X T+
S 2 4, 1 ABA S%FRILIEA K, 1 ABA
5% LUIRT AT K, 5 A X o3 %K el kL 24 h
JE RS R SRR CMEEMTSD ATk
IR KA 3% S K F RG] 2 fLke, HSEE
)2 96%.

K LR ECLE ) R R AR, RS T T
T E A% Pk s AR AR RR, O TR 22,
R AR5, 40 6.5 MPa. RS S
KRNI 4 P, W59 5 h 7 BF E(expansive
soil) fAEZIK L, L (red clay) fREaFE L, H
(hydrated lime) XA K, Q (quick lime) A3
4K, O (optimum moisture content) {8 H 7
7K#, M (3% more than optimum moisture content)
RERTBAEEIKE 3%M)F KA IRXFE L 5 57
RIFREE . B (2 IEAZT7 AR BCFME), ol
BRFE R R I AE+1.0 mm LY, ELBY 5 R4eke
R ZEEHIAE 0.3 mm LYY, SR A A iR
PRAERRRE, TR H] OREF B0 ZE , i 5 0 L AR2E,
PR B L R HR B R, USSR 7K 73 1
PR, RGN =R TR . RBEULIR 7. 14,
28, 90, 180, 365 diX 6 MLUCKIEA:, FRA U
e Ja 1 d SRR Ky R 10 om R K RIS
Mo JEON RS 5 B 16 0 N A3H A0 0.093 mm/s,
[ S5 PR BT BT V)i 4264 0.90 mm/min, {E 3~
5 min BTG, Hs & ] 451000 R ] PRl a6 vk B
BINTH], A BN 1 AN R E A 1 h, Ba—
PA i 45 24 h, AR5 LA E TR Z HUAE IR IE &
B AR

3 WA R LT

3.1 FAZREE 24 h R RRK SR
FVBCR BRIBR 7500 5 (3G E (1 2K - fed e} 24 h )
BOBPARK S RN 50 RO LRI, AT LAR
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Table 4 Standard of the remolded samples of lime-treated
expansive soil and red clay

u\ﬁé— TR HB 5 i IR Ak 2%
%' Fitd/g AP/

EHO 416.73+0.5 127.3240.2 17.240.5
EHM 427.39+0.5 130.58+0.2 20.3+0.5
EQO 418.51£0.5 127.87+0.2 18.0+0.5
EQM 429.92+0.5 131.35+0.2 21.0£0.5
LHO 404.77+0.5 123.67+0.2 23.1£0.5
LHM 414.63+0.5 126.68+0.2 26.1+0.5
LQO 406.51+0.5 124.20+0.2 24.0+0.5
LQM 416.92+0.5 127.38+0.2 27.0+0.5
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Table 5 Results of limit moisture contents under
lime-treated after 24 h curing
R E EH EQ L LH LQ
PR wi/% 69.9 50.4 48.7 65.1 60.2 62.6
SRR we/% 27.0 36.1 37.6 34.7 35.8 355
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Fig.2 Relationships between unconfined compression
strength and curing time
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Table 6 Disruption statistics of lime-treated red clay
samples when immersed in water

WFE AW/

i 7 14 28 90 180 365
LHO A iR W m

LHM JH R

LQO S At R iR i
LQM I R I i

B s

(a) LHO-14

(b) LHM-14

B3 ANEEKRRERK 24 h J5BFRE
Fig.3 Disruption states of samples with different
moisture contents when immersed in water after 24 h
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Fig.4 Effects of curing time on the ¢, ¢ values
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Fig.S Typical compression test curves
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Table 7 Compression tests data

+H FRER S Jet e
E4R1R% C. [ #AESL C,
Gt /d " o )% /kPa
7 1.99x10 2 3.31x10° 69
14 2.26x102 432x10° 60
EQO 28 1.66x102 4.54x10° 55
180 1.65%10 > 3.76x10° 110
365 7.33%10° 1.79x10° 145
7 2.10x102 3.67x10° 52
14 2.13x10° 3.48x10° 50
EHO 28 1.62x102 4.80x10° 44
180 1.81x102 481x10° 118
365 6.23x10° 1.44x10° 150
7 2.05%10 > 4.49x10° 72
14 1.64x10 > 4.13x10° 62
28 2.12x10> 423x10° 70
EQM 150 1.74x10 407%10° 105
215 1.40x10°2 4.03%10° 110
380 1.56x102 2.55%10° 105
7 2.16x10 > 3.94x10° 73
14 3.05%102 6.00x10° 86
EHM 120 2.03x102 4.81x10° 100
215 1.87x10 2 2.46x10° 176
380 2.17x102 3.64x10° 200
90 2.92x10° 437x10° 95
LQO 180 4.11x10° 4.67x10° 140
365 2.69%107 4.63x10° 200
90 3.49x102 5.76x10° 150
LHO 180 5.81x10° 5.12x10° 195
365 2.81x102 5.88x10-3 220
90 2.49x10° 5.41x10° 110
LQM 180 2.49%10 > 5.09x10° 100
365 2.62x102 5.80x10° 202
90 2.03%x102 4.48x10° 125
LHM 180 3.35x10° 471x10° 136
365 2.52x102 5.99x10 3 145
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Fig.6 Effects of curing time on destructuration strength
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