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Table 1 Effect of the particles of soil samples under different freezing-thawing cycles

b (4 ) b2 bickyig TR E2iib g kel FHRGRLZH AR RLAL Je kL
I EL (%) (%) (%) (%) (%) (%) (%)
>0. Imm 0.1 ~0.05mm 0.05 ~0.01mm 0.01 ~0.005mm  0.005 ~0.002mm 0. 002 ~0. 001 mm <0. 001 mm
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Fig. 1 Effects of freezing — thawing cycle on soil particles
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Table 2 Effect of the void ratio increment of the Luochuan

loess under different freezing-thawing cycles

% VRIRFR UL

(kPa) 2 15 50
12.5 0.01 0.01 0.01
25 0.01 0. 02 0.02
50 0. 02 0. 02 0.04

100 0. 02 0.03 0.05

200 0.03 0.04 0.07

300 0.04 0.05 0.08
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Fig. 2 Effects of freezing-thawing

cycle on soil void ratio
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Table 3 Effect of the density of the Luochuan loess

samples under different freezing-thawing cycles

FRANHTIRE  REVR IR RRUSWOR RS

A T ®E kR Rk

(wem')  (wew) (%) (%)
1.71 1.69

2 33.6 17.3
1.76 1.66
1.73 1.66

15 33.4 16.7
1.75 1.68
1.71 1.61

50 33.5 17.4
1.68 1.59
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Table 4 Effect of compression coefficient of the Luochuan

loess under different freezing — thawing cycles

AR E(MPa™") JE At (MPa)
R WAL
2 15 50 2 15 50
12.5 0.687  0.948 1.321  2.709 1.940 1.453
25 0.223  0.567 0.914 8.333  3.247 2.101
50 0.231 0.236 0.564 8.065 7.812 3.401
100 0.132  0.178 0.294 14.085 10.309 6.536
200 0.091 0.098 0.137 20.408 18.692 13. 986
300 0.074 0.078 0.091 25.000 23.529 21.053
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Fig. 3 Curve of compression factor and load

under different freezing-thawing cycles

£S5 FAREGEHMEIRXETFLIRLE R
Table 5 Effect of the void ratio under

different freezing-thawing cycles

S5 % RAIE PRI AL
(kPa)
2 15 50
0 0. 86 0.84 0.92
12.5 0.85 0.83 0.91
oLl st 25 0. 85 0. 82 0.90
50 0. 84 0.82 0. 88
100 0.84 0.81 0.87
200 0.83 0. 80 0.85
300 0.82 0.79 0. 84
3 Hig

(1) FREMEPAE TS T L AREAR Al o BEE TR
TG PR ORI I, b A e AR ORLAS WS, A4 i L
B AR, AT el 4% - A% A /N R B AR N

(2) VRESAE AR R A 00 e 20 20 008 O, T 4 A6
/N RELE X L IR P B 82 it i TR R
SO T b RiAR 2 EEAIFLBR L

B Bl E R B I X R X AT 5 T AR AT ST
JIT VR A AR R a0 3 6 B2 A3 1) 36 Bl SR ot
[l IR Az ' | S TBUIR B TG U 35 B |

S% 30k
(1] WEBRIL SR ——Ro s L TR — 4

HENELI]. AL TR, 2004,26 (6) : 866 —
869. [ SHEN Z J. Weathering resistant design: An

important aspect of future development of geotechnical
engineering design [ J ]. Chinese Journal of

Geotechnical Engineering, 2004,26 (6) : 866 — 869.
(in Chinese) ]



TS AR [T]. A A TR S TR
#2,2005,24 (23) :4313 - 4319. [ WANG D Y, MA

- 48 - Ui , A5 R BAR PR O 2 L TR AR PR R 2012 4

[ 2] #F,5kiE. AN TURml Y8 At Re s [T ]. vk W, CHANG X X. Physico-Mechanical properties
JII% 1 ,2002,24(5) :665 —667. [ YANG P, ZHANG changes of Qinghai-Tibet clay due to cyclic freezing
T. The study of artificial freezing and thawing of soil and thawing[ J]. Chinese Journal of Rock Mechanics
physical and mechanical [ J]. Glacier,2002,24 (5) . and Engineering, 2005, 24 (23) . 4313 - 4319. (in
665 —667. (in Chinese) ] Chinese) ]

[ 3] RFFE P AR XIZE AR URAE RIS 2200 2 27 [ 7] B3 NS TR R L ORI PR E [T ]
PR Em )], &+ S12%,2008, 29(4) .1077 - L Bl 2%,2008,36 (9) :3840 - 3841. [ YIN Y
1086. [ SONG C X, QI J L, LIU F Y. Influence of 7. Study on the Froze Expand Performance of the Soil
freeze-thaw on mechanical properties of Lanzhou loess in Construction Ground in Seasonal Frost Region of
[J]. Rock and Soil Mechanics,2008,29(4) ;1077 - Inner Mongolia [ J ]. Journal of Anhui Agri. Sei. ,
1086. (in Chinese) ] 2008,36(9) :3840 —3841. (in Chinese) ]

(4] B, -, & AR, 45 dREE I AR T [8 1 kA, Bl XITEA. VREEER X L AR 48 2 8
S KM SL BT [T ]. a0 e 5 TR Rk R DCPE R g ()] A TR SR, 2007
42,2003, 22(2) ;2695 -2699. [ YANG C S, HE P, (10) ;34 - 37. [ ZHANG G S, LIANG B,LIU D R.
CHENG G D. Testing study on influence of freezing Studies on freeze-thaw cycles on soil compression
and thawing on dry density and water content of soil parameters and frost heave, thaw resistance impact
[J]. Chinese Journal of Rock Mechanics and [J]. Geotechnical Engineering World,2007 (10) ;34
Engineering, 2003, 22 (2): 2695 - 2699. ( in -37. (in Chinese) |
Chinese) | [ 9] HEBRAL, skik, M %, 55 AREE I 8 Y P )

(5] Frash, skl RoTHk. ZRRIIE RIS 4546 14 52 e AV AR [T ] 22 M TR R, 2010,
W LR LT A A R S TR, 2003, 22 36(2):114 - 117. [BI G Q, ZHANG X, LI G Y.
(2):2690 — 2694. [ QI J L, ZHANG J M, ZHU Y Experiment of impact of freezing-thawing cycle on
L. Influence of freezing-thawing on soil structure and physico-mechanical properties of loess[ J]. Journal of
its soil mechanics significance[ J ]. Chinese Journal of Lanzhou University of Technology, 2010,36(2) . 114
Rock Mechanics and Engineering, 2003, 22 (2). —117. (in Chinese) ]

2690 —2694. (in Chinese) ] [10] Viklander Peter. Permeability and volume changes in

[ 6] FRIME, Do, 5 /NGE, 28, 7 RE VR %35 kG till due to cyclic freeze-thaw [ J ]. Canadian

Geotechnical Journal, 1998 ,35(3) :471 -477.

The impact of the freezing-thawing cycle to compression of the loess

SHI Hua-qiang' , NI Wan-kui'”, LIU Kui', LIU Hai-song'"?
(1. Institute of Geological Engineering and Surveying and Mapping, Chang’ an University, Xi’ an 710054, China;
2. Cold and Arid Regions Environmental and Engineering Research Institute, CAS, Lanzhou 730000, China)

Abstract; Through experimenting on the loess by different freezing-thawing cycles test, the conclusions are
drawn that the freezing-thawing cycle changes soil particle size. With the increase in the number of freezing-
thawing cycles, fine particles in the soil increase, soil pores become larger, and the soil density become
smaller, but the reduction is very small. The freezing-thawing cycle of the soil increases the soil coefficient of
compression, and the compression modulus decreases.
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