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Influence of freezing speed on physical and mechanical
properties of freezing-thawing loess
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Abstract; Freezing speed was set to 3. 33, 1. 67, 1. 11, 0. 83 C » h™* respectively, and freezing-thawing
cycles were conducted on soil samples with different water contents under closed condition. The water
contents, dry densities, liquid-plastic limits, shear strengths and compressibilities of soil samples under
different freezing speeds were tested, and the influence rules of freezing speed on the physical and
mechanical properties of freezing-thawing loess were analyzed. Test result indicates that the water
contents of soil samples after freezing-thawing cycle are larger than those of initial soils, and the growth
of water content decreases with the increase of freezing speed. When water contents are lower, the
influences of freezing speed on the dry densities of soil samples are less. When water contents are higher,
the dry densities of soil samples decrease with the increase of freezing speed. The liquid limits of soil
samples increase with the increase of freezing speed, and plastic limits change little. Cohesive force
increases with the increase of freezing speed, and the change rule of internal friction angle with freezing
speed is closely related with water content. The compressibility of soil sample after freezing-thawing
cycle is higher than that of unfrozen soil, and compression modulus increases with the increase of freezing

speed. 2 tabs, 13 figs, 15 refs.

Y5 H#9:2013-02-18
ELTB :ER AR EILEITH 41172262)
EEB N AEFEAI75) B LR REMNN L KRB REM B, T2l SRRk £ 3 TR,



% 4 PlER . F AERENARELINENFRRYZ A 17

Key words: subgrade engineering; loess; freezing speed; dry density; liquid-plastic limit;

cohesive force; internal friction angle

Author resume: ZHOU Zhi-jun(1975-), male, associate professor, PhD, +86-29-85355787,

5974100@qq. com.

0 5 F

B AE R A0 A T AR 2 63 707 A B 4G K
AR R A — A BB A B B 5 B 2R o e L [ IR
JA 23 TR S5 R A 2R o B B i DX R g 0 fE
B 8 SR i b R BT3B i R 42 B b AT B
U, BT HEK Bt i AS 58 36 4 1D B AR A AR
KB 38 S AE AR AR R & % & A vl i
FORRRLS 5 R B Ik R =ik 0. 09, 5 7E 4 +
T P e 20 S L AT R A R 23 5 3
KR .

Xt AR AR IR AR A0 R Al 56 A A %
5T e rf o R R 85 T 5% 3 20 4 v 7 B A S FE UK
Je P R i 10 R O P R 5 3 2 2% R B B 1
T S 10 3 R Mk s e L R ) OO 32 A
BUAE PR A T3 B AR BRAE Ak 3 Y0k 45 1 B 1A &R
48R Xt AR [0 46 2% 1R 0 % - 31T 2 0 A2 5 Rl 35
(B Z WA ER 50 YO L BFE T8 L LB L FIB 3 R
B AR AR 5 He B SR o A K S E TR I VR
TEFRART A5 T VR BLE BR XT AR T 35 B A Je
K FER R LA R R M R R R
VR B 1 R B B B R A L RIDRS 5 T RN B A R R
AL M T R R R RS T
2 — AR EIE ER A5 2] T T 9 R R Bl R T
(8 25 R 7 ARG 3 g (5% ma B s Wang %5 38 3 5

ol 0 =, A5 2T JEOIR A AN R B T B SR K R
B i1 22 SR T AR A T T R BTG B X AT K By
B V) SR R A S IR R O R g 2 T Tk
AR A S R Tk B S A T 5T SR
—E W B R 22 N Bk AR AT — UK Bl A ER
Ja o AT 2 7 2E R A O TR Y
BT O 25 4 R S5 23 A o R R ) S Ak TR
AR

A b BF 5 3 2B 0 R S R T R T K
AT B i S Y L) SRR AR IR L F A T
PRVR R JE 19 ) 2 2 AR L S5 ROML A5 M O A Sk . ik
B ad P b KR EE AR IR SRR AT L UR 2
HPETEFEBEE W .l TR R o A T R
J7 s A5 A i X3RS AR A R 2 S K AR SO R 4 5k
JEBERE g 4 T B0 23 50 03 1 A () VR 45 3 3 i £
PR 5 7R T B RSB PR L B 3 T e T 46 T S
FEAR AT T VR4 S T VR il o 9y B T e R Y
SR

1 RIEE T

e B+ Tl 58 7 ¥ pr #fE ) (GB/T 50123—
1999) il /E AR 4. aXFE B A Bedl X s BE B
J Q. L EA RS IE A IR R
ALt . AR R B 5T 0L 3R 1, AR i A0URE 43 BT
giR Nk 2,

Fx1 Q EIMENR
Tab.1 Physical properties of Q, loess

TEE/ (g em™) EKE % R wp/ % W ./ %% MYESREC I/ %0 | WMERRER 1/ Y A&/ cm?
1.51~1.62 10.87~11. 14 15.40~17.43 31.2~34.4 13.77~16.00 —0.47~—0.31 100. 0~100. 1
x2 Q HELIFTHRAW
Tab. 2 Particle analysis of Q loess
kR AE / mm >2.0 2.0~1.0 1.0~0.5 0.5~0.25 0.25~0.1 0.1~0.075 <0.075
SR 4 UKL T 5/ g 3.06 5. 10 43.95 57.89 38. 42 8.20 100. 48
A V) 1.17 1.96 16. 87 22.22 14. 74 3.15 39. 90

TR VR 45 7 1E LV R AR R s R g A AR )
) DWX-150-30 1% i 12056 46D -t 58 i 1R T35 7E
20 CEAMZEWRFM TR, R B, 7R
ZEHE Ay o 3.33.1.67,1.11,0.83 C « h', Bl fE
12.24.36.48 h PYIRAE N 20 CLRPERER]—20 C, %

SEHEIT HARBERCEE 20 CTHRAR A 12 h AT .
2 REERSH

2.1 HEFREXELSKERHNZIT
BEXS R AR - AE AT AN [R) R 25 5 T 1) O il X



18 X @ B W

I # ¥ R

2013 &

B o AN [ BURE £ rp AR HFE D16 & KR w 43 31k
10.87%.11.05% . 11. 13% . 11. 14% ., & /K 5 45
B R R DL 1, S /KR Aw (RS RS K
REYIGE G AR 22D SR HIE M LR LA 2,

13.0 —— w=10.87% —=—w=11.05%
12.5 —a— w=11.13% —e—w=11.14%

12.0

EIRE%

11.5

0 05 10 15 20 25 3.0 3.5
TR HBE/(C +h™)

Bl ERESHRG RN KR
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Fig. 2 Relation between increment of water

content and freezing speed
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Fig. 4 Relation between liquid-plastic limit and freezing speed
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Fig.5 Relation between plastic index and freezing speed
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Relation between cohesive force and freezing speed
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Fig. 8 Relation between internal friction angle

and freezing speed
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