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Experimental study on frost heaving behaviors of lime sail
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Abstract: This paper is concerned with the physico-mechanical properties of lime soil during freezing process. By experiment the frost heaving he
haviors of lime soil with different lime content are studied. The test results show that the porosity and hydraulic conductivity of lime soil decrease
and the cohesion strength increases with increasing of lime content. Thus, the amount of frost heaving of lime soil is much smaller than that of pure

soil. The optimum lime content is about 12% — 15% . It is concluded that mixing of lime with soil has noticeable influence on the freezing behav-

iors of =oil and causes a restraint on the frost heaving.

Key words: frost heaving; lime soil; freezing process

1w

5 RRES L ARARLL, VR TR R R G 2 .
oo g 8 L R R AR AE VR A5 R A UK TR A
UK BRAEAE 5 B A AR RIS AT A 38 7K 49 B =58 7
A, XAEAG AR Sy 2 AR R AT E . 2 1
FTAERY, VNGRS ST KEEX TR
IBEIR (2440 2%, 1995) 1 . | T A bk 20 B 4y
At KT G R T 5 R R IR P o P2 R JL A R %
i35 i1 - SN N QYA S - L R o N
HRAK 2 B2 UK BRI B 51, BRI S0 7K 7y
AL AN RLUK P ER] 2% 0 3 2 S e AR R K AN o6 RSk
AR o VR FC LAEE X AR AR KR
thid R L, ARSNGB R R S AR K
PIRRFTIE T T2 1% % ( Wang 5%, 1995; Chamberlian,
1983; 4 27 #H %5, 1987; Ishizaki and Nishio, 1985; Akgawa,
2000) % O, BT LA ERFSE, TREELFKINEW T —FR51
By 1k AR VR I Y S P R . 3L — b it DA
PR RSN 25 A% O, AL ER N — 5 ELA 1 7K 8
ARk N A A R FLBR R T K e 7, SN 2R 71, Pk 3
Yol IR K B ) E R Feng et al. 1993)17)

ATH R BN g SRE, T2 R T bk
K. 5RREE, 5K 4t 50k A B 5 e 45 1 A,
Xl e 445 A P e M B - P i P AR P X O Bl L R R
B, 200 K 0 R AR T 129 B, Hb K ) 95 1 i
A IR IR £ SR M TN i 398 K, e K ik FEE WY DAIE B R I 2K
LS50 A . A K E aDE 12% Ja, TR E 6
JE 3 A AR P49 K ( Broms, 1986) ¥ . BA_EAF AL PR T ok
WRES Ak . AR GE LR, Bl UK ) R R0 K 43 H 4y
AL FE I A, A Bt - (5 (R R AR e T A 2% .
BRIV K S IR G (R 58 ) 2 A, 5 4 i e o
B B A3 960 . A ST IR AR 36 WF 7T
P, 00 A RN 23] R VR K R B A RO T,
NI R AN A K, A U N FHES 0 .

2 H#FR5HE

FES U RIS LB T2i2 3, R FEVE T 9 0~ 150
em, BUFE () B A 20 em . % Ak & 2 AR ARUIR T IA
- 35C AR N 3CEA, FNIESERELAN
205 em . T iZh X 2 DAGRORE + S 2, H R K

» RSB b TR EE S s sk S S Ak 4 5T D
W% B #A: 2001- 09- 24



%31

sk SE BT, L A R R KRR P G T 337

o7 e, DR e R R A P PR B AR o At 0 TR A o A
R, AEAEIE B TR ELEAROR, B> A2 IEH I8 ¥ 1077
fiy, EWARERHR .
E 0~ 150 om PRS0 Y, 4 2 0K 41 A2 10 42
N, ATRRAER B, P E 5 KN 23. 07% . VR &5 HURE
Ay 3l R AKALERFE N 200 em o L FEGFEARME A1 1 By
N e
®1 TEBEARMR
Table 1 Basic properties of the soil
i 2 21 W % wo Y4 wi,  wp
> 0.05 mm 0.05~ 0.005 mm< 0.005 mm/ % J({g*em™ ™ /% /%
7.2 73.5 19.3 23.07 1.63 28.0518.60
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Fig. 1 Investigation device of frost heaving
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Table 2 Summary of the samples

RE Jem Jem % J(eoem™d) 1% /d
TUl B4R+ 5.0 10.0 17.60 1.66 0 -
TU2 AR+ 5.0 10.0 17.33  1.67 0 -
TD1 ##+ 5.0 10.0 17.71  1.63 0 10
D2 &+ 5.0 10.0 17.58  1.63 0 10
TLI FAi%&+ 5.0 10.0 17.61 1.66 3 28
T2 A%t 5.0 10.0 17.60 1.66 3 28
TL3 £Ai%+t 5.0 10.0 17.63 1.66 6 28
TIA Ffi%+ 5.0 10.0 17.63 1.66 6 28
TLS A%+ 5.0 10.0 17.63 1.66 9 28
TL6 FAi%K+ 5.0 10.0 17.63 1.66 9 28
TL7 A%+ 5.0 10.0 17.63 1.66 12 28
TI8 FA%&+ 5.0 10.0 17.63 1.66 12 28
TL9 fi%+t 5.0 10.0 17.63 1.66 15 28
TLIO £i%k+ 5.0 10.0 17.63  1.66 15 28
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Table 3 Porosity and cohesion strength of =oil and lime soil

g PR TEE YoRE R JLKUE SRR FED
U ORE S(grem™ % % [(ans’!) /MPa

TUl FEARLE 1.66 0 26.82 7.39% 107 ° 0.090

TD1 #izh+  1.63 0 22.17 3.25% 10° ¢ 0.058
TL1 fAXK+Et  1.66 3 19.31 1.31x 10" % 0. 116
TL3 fxk+t  1.66 6 16.78 5.26x 1077 0.253
TLS fik+t  1.66 9 11.38 3.19% 10”7 0.389
TL7 Fxkt 1.66 12 10.50 2.72x 1077 0.414

TL9 A&+ 1.66 15 9.79 2.55x% 10" 7 0.431

3.2 KpIEBEERK

IEn B RIE, AR IS T 3R R S5 Rk
GHRHE . IXAMRFE R AR A A F T/ R 5 i e
MIRAK L . 5 SRR 5 da A 40 K & B — AN R B I
B O, R IR R, B ECR L BB R K
SRR T R EAT TS . R IR B A R A
F P, TR BRI 73 il P fE - 4. 5CAIL.0C.
PRI IR EEETE 1.0C, X TR %A, HE
TR — R TR AT ICR S, B RN i A —
B E KL A ANS KU 57— e PR R 4, Tk b
% . WRERREERT N 72 h . B2 FIE 3 SR TAE A
TR JEAR AP ok 2 TSR P P Ao 2 53¢ F) K

KEWHH .
250
20}
g5
2
= 1.0+
= - R+
0.5 -o-$iah+

0]b2b3b405b60';08l0
B/ h
2 HARGHERRIKHLENERKE
Fig. 2 Frost heaving of disturbed and undisturbed soil in
closed system
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Fig. 3 Frost heaving of disturbed and undisturbed soil in
npen system
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Fig. 4 Frost heaving of lime soil in closed system
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Fig. 5 Frost heaving of lime soil in open system
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Table 4 Frost heaving ratio of soil and lime soil samples

Lo RN AREE TIBGRE REURE 2, BEE HKS
é ~
WY hE % jc it AR T
TUL JFURE 0 -4.51 102 B 2.15 4.30

TU2 JEkt 0 - 4.48 0.8 T 46.50 93.0
D1 Pezht 0 -4.50 0.78 HH 1.68 3.36
D2 51+ 0 -4.52  1.00 JFiC 23.50 47.0
TLI fikl 3 -4.51  0.97 HMA 1.58 3.16
TL2 fikk+ 3 -4.39 0.8 JFiL 21.50 43.0
TL3 fix+t 6 -4.46 1.03 HH 1.19 2.38
TL4 fi %+ 6 -4.62 1.10 JFi% 14.80 29.6
TLS A+ 9 - 4,48 1.00 HFH 0.80 1.60
TL6 Fikt 9 -4.53  1.00  JFH 9.50 19.0

TL7 fHixt 12
TL8 A4+ 12

-4.50 0.98 HFH 0.50 1.00
-549 1.04 JFi 5.68 11.36
TLY fAxkt 15 -4.51  1.01 #HH 0.48 0.96
TLI0 Akt 15 -4.46  0.95 Jri 3.85 17.70
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