Vol.40 No.4
Aug. 2018

540555 410 Ty
20184E 8 A

W TR Ok E %
Journal of Wuhan Institute of Technology

XEHS 1674 - 2869(2018)04 — 0425 - 05

FiREURS e WU R Sy dRIB)E AT

ARE AREL K E
L ZELENAKEREAPHAIEALELELET, LE LK 030006;
2.ARXRIEBRFEIRIAEALS AL FR, MWL XX 430074

OB AT AR TR AR K . R B MATLAB B4R A i FG F 55 dR al 45 10 F 4 2 50t pL
G AR ARG O, B IT 25 50 R B S, IR 8 FHE S 1 R Bk AR T A 4 R B, A BT R A A
T AR E . SRR T A F AR M BT R, VR G o AR T RN R
B SRR E T B T A G (RN IR RS T O R A RO K e TR,
+ A B AR KA, GRS T2 S0, % 4 R BCRIE N D B T AN s A — AR T
Z5 RV S T 4 T RN e A AR IR B A i 3 R P A2 R Y R R /DS

KW L URR ML TA R R E

FE 5 E S TU445 XHEARIZAD : A doi: 10. 3969/j. issn. 1674-2869. 2018. 04. 015

Influence of Freeze-Thaw on Stability of Loess Slope
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Abstract: Freeze-thaw has great influence on the loess slope stability. The changes of soil property after
freeze-thaw were studied with random field model by MATLAB software. Dry bulk density was selected as the
main parameter. Bishop method and Newton iteration method were used to calculate safety factor of loess slope.
The results indicated that the dry bulk density plays an important role on the loess slope stability. The
freeze-thaw influenced the loess slope stability by changing the dry bulk density. At the smaller initial value of
dry bulk density of loess, the safety factor of the loess slope increased to make the loess slopes more stable with
the dry bulk density increasing after freeze-thaw, while at the larger initial value of dry bulk density of loess,
the safety factor of the loess slope decreased to make the loess slopes unstable with dry bulk density decreasing
after freeze-thaw. There is an optimum dry bulk density that will not change after freeze-thaw, having less effect
on the loess slope stability.
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Tab. 1 Calculation parameters of slope model

. . THEE/ WMEKE/ WHEER BRI NEEM S R MRS

T A S AT ) \ IR (EL /A
(kN/m*) % (kN/m*) kPa (°) MPa E344

R VR fill 17.30 19.7 20.70 40.0 26.1 14388 0.560 0.259
1 —10 C¥%E, 20 CHl 17.09 19.7 20.45 15.0 28.3 10.001  0.526 0.345
A 16.80 214 20.39 25.0 274 11.489  0.540 0.351
2 10 ¢, 20 Cil 16.62 214 20.16 18.0 28.5 8.280 0.523  0.343
il 16.30 23.2 20.70 8.0 33.1 8.969 0.454 0312
3 —10 °C¥%, 20 CHil 16.23 23.2 19.98 12.5 32.5 5.164 0.463 0316
Rkl 15.80 25.0 19.76 4.0 33.4 8.023 0.450 0.310
4 10 ¢, 20 Cil 15.86 25.0 19.84 11.0 33.6 5.137 0.447  0.309
s Rl 15.30 27.1 19.44 4.2 30.2 7.808 0.497 0.332
—10 °C¥%, 20 CHl 15.42 27.1 19.60 4.6 31.1 6.646 0.483 0.326
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Fig. 1 Numerical simulation procedure for slope stability
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Fig. 2 Soil parameters before and after freeze-thaw
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Fig. 3 Dry bulk density of soil samples: (a) effect of

freeze-thaw, (b) effect of temperature
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Fig. 4  Distribution of safety factor of loess slope with

17.30 kN/m’ dry density: (a) before freeze-thaw,
(b) after freeze-thaw
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densities before and after freeze-thaw
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