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EXPERIMENTAL STUDY ON THE COMPRESSIVE AND SHEAR STRENGTH OF
SEASONAL FROZEN SOIL IN DONGNING AREA, HEILONGJIANG PROVINCE

LIU Jian-yu, HUANG Wei, GAO Bo, ZHU Rong-li
Mudanjiang Natural Resources Comprehensive Survey Center, CGS, Mudanjiang 157021, Heilongjiang Province, China

Abstract: Taking the soil layers including silt, silty clay and clay in Dongning area of Mudanjiang City as the research
object, collecting and selecting the undisturbed soil samples with different moisture content and soil texture, the paper
studies the physical and mechanical properties of soil such as uniaxial compressive strength and triaxial shear strength
under different negative temperature conditions. The results show that the uniaxial compressive strength of undisturbed
soil increases with the decrease of temperature after freezing under different negative temperature conditions; the
cohesion increases exponentially with the increase of moisture content; while the internal friction angle first increases
and then tends to be stable with the increase of moisture content. Under the negative temperature conditions, 20 C is
the change point. When the temperature is below =20 °C, the uniaxial compressive strength of frozen soil first increases
and then decreases with the increase of moisture content, and the cohesion increases with the decrease of freezing
temperature; At —10 °C or —20 “C, the internal friction angle of frozen soil follows a similar rule, no obvious change

with the fluctuation of water content, and the shear strength of frozen soil increases with the decrease of freezing
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temperature; When it is above =20 “C, the uniaxial compressive strength of frozen soil increases with the increase of

water content, and the cohesion does not increase with the decrease of freezing temperature, while the internal friction

angle increases with the decrease of freezing temperature, and the shear strength of frozen soil gradually increases and

tends to that of ice with the decrease of freezing temperature.

Key words: seasonal frozen soil; compressive strength; shear strength; freezing temperature; moisture content;
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Fig. 2 Uniaxial compressive strength vs. moisture content under

different negative temperature conditions
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Table 1 Basic physical indexes of soil samples
kRl PR /MPa FH3 J1/MPa P EEAEEA 1 (°)
A= W o

-10C -20C -30C -10C -16C -19°C -20°C -30C -10C -20C -22°C -25°C -30<C
1 #+ 1480 133 3.89 7.43 0.17 0.29 034 038 0.46 2869 27.80 3001 3566 39.03
2 #+t 1579 198 472 7.82 0.17 0.35 038 046 044 2669 2780 3072 37.70 40.03
3 ¥t 1642 236 5.49 8.05 0.19 0.31 037 052 058 3202 3440 3115 37.96 4554
4 Mt 1729 328 7.41 8.37 0.26 0.29 034 061 0.63 3418 3560 3316 3860 53.26
5 #t 2127 443 7.85 9.66 0.39 0.35 037 107 112 3579 3520 3575 4206 50.69
6 ¥t 2322 484 813 1020 049 0.39 0.44  1.36 141 3389 3530 3546 431 4583
7 ¥t 3135 3.90 878 1183  1.07 0.41 043 297 329 3189 3320 3746 44.00 4881
8 MEZFE+ 1519 128 487 7.59 0.25 0.39 045 041 045 2878 2790 3795 4326 42.18
9 MFEF+t 1642 236 485 8.05 0.19 0.52 0.88 052 054 2979 2890 3765 4356 43.62
10 HMFi%it+ 1681 258 5.83 8.20 0.28 0.59 1.00 056 058 3216 3350 3882 4621 48.24
11 BFFi+ 1723 282 5.03 8.35 0.42 0.64 1.04  0.60 0.62 3226 3360 3812 46.01 49.38
12 K%t 2448 497 864 1053 057 0.69 098 156 152 3523 3670 3894 4512 5285
13 Mgt 2987 4.39 836 1161 124 0.77 1.1 2.62 276 3416 3140 3842 46.61 4622
14 Bt 3462  3.20 727 1219 138 0.76 119 383 348 3532 3750 3958 4673 54.00
15 K%t 3503  2.08 763 1223 148 0.96 1.22 394 370 3696 3850 39.72 47.21 5344
16 Bt 2222 466 8.43 9.94 0.41 1.53 211 121 115 3283 3540 37.26 443  50.98
17 Bt 2266 475 789 1006  0.46 1.91 265  1.27 132 3480 3420 3844 4311 4925
18 Bt 2333 485 9.88 1023  0.59 2.09 279 137 143 3389 3530 4076 479 50.83
19 Bt 2479 475 9.84 1060  0.58 2.39 311 161 1.68 3494 3640 4156 487 5142
20 it 3225 350 942 1195 115 261 329 319 332 3606 3860 4192 4811 5558
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