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STUDY ON INFLUENCE OF SAND-AND-GRAVEL LAYER THICKNESS UP
BLOCK-STONE RAILWAY EMBANKMENT ON COOLING
EFFECT OF FROZEN-SOIL FOUNDATION

WANG Ai-guo' 2 MAWe* WU Zhi-jian® 2
(1. Sate Key Laboratory of Frozen Soil Engineering Cold and Arid Regions Environmental and Engineering Research Institute
Chinese Academy of Sciences Lanzhou 730000 China
2. Lanzhou Seismological Institute China Earthquake Administration Lanzhou 730000 China)

Abstract In block-stone embankment construction of Qinghai—Tibet railway different thicknesses of upper
sand-and-gravel layer and same thickness of block-stone layer were used in different railway segment due to the
uneven landform. By numerical stimulation the temperature distribution were obtained in common embankment
and block-stone embankment with upper sand-and-gravel layer in different thicknesses. The comparative analyses
show that block-stone embankment has well active cooling effect on the railway foundation by raising the
permafrost table and decreasing the permafrost temperature and the variation of upper sand-and-gravel layer
thickness has also great influence on the active cooling effect. The thicker the upper sand-and-gravel layer is the
smaller the temperature variation magnitude on the top of block-stone layer conducted from the embankment
surfaceis which will slow down the convection speed of the air in block stone and weaken the cooling ability of
block stone. Although the permafrost table under the center of the embankment lifts up with thicker upper
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sand-and-gravel layer the cost is the frozen intensity decreasing of the permafrost and the dissipation of cold
generated by the block stone near the embankment foot. On the conditions given by the model  the cooling ability
of block stone is stronger than that of heat disturbance caused by embankment construction when the thickness of
upper sand-and-gravel layer islessthan 6 m or larger than 9.5 m. The cooling of block stone near the embankment
foot and the cold supplying of around permafrost can not counterweigh the heat effect of embankment anymore
and the permafrost table under the center of the embankment will go down gradually. In sum the increase in the
thickness of upper sand-and-gravel layer will weaken the active cooling ability of block stone and lower the
permafrost table beneath the railway embankment and while the thickness exceeds a certain number the middle
zone of block stone will almost loss the cooling capability and thus lead to an increase of permafrost temperature
which is disadvantageous to the stability of railway embankment and the protection of cold ground. Considering
the warm tendency of global climate and the heavy load of high embankment we suggest the discussion of thick
sand-and-gravel layer up the block-stone embankment and seeking an optimal thickness of upper sand-and-gravel
layer and block stone layer in construction.

Key words soil mechanics block-stone railway embankment cooling effect Qinghai—Tibet railway numerical
simulation
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Fig.2 The 10th year's temperature distribution in common embankment and block-stone embankment with upper sand-and-gravel

layer in different thicknesses
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Table2 The 10th year’stemperatures of different points at center and toe of embankment with different depths beneath the

natural ground surface

15m 50m 15m 50m
m 1 4 7 10 1 4 7 10 1 4 7 10 1 4 7 10
1.0 087 588 440 112 179 251 349 282 413 690 004 305 135 297 3200 171
15 080 534 455 154 196 243 343 29 415 689 003 300 137 298 3200 172
20 026 518 470 116 181 229 342 292 428 702 020 330 130 296 3200 168
25 014 449 469 135 18 213 327 294 424 701 019 331 127 298 3190 163
35 025 287 428 180 195 185 282 283 427 701 023 331 123 298 3150 156
45 041 164 349 200 173 163 233 256 422 699 028 335 118 289 3105 154
55 120 138 271 231 212 18 212 241 41 686 014 310 124 289 3090 156
6.0 034 100 271 195 178 141 18 222 418 696 038 348 109 284 3030 143
6.5 064 058 182 175 167 133 153 186 418 693 032 337 110 283 3010 143
75 072 045 129 153 151 123 129 157 416 695 034 343 106 280 3000 141
8.5 078 044 093 129 137 116 114 135 418 695 032 344 106 280 3000 141
9.5 078 044 070 106 121 108 101 115 404 683 055 364 096 28 2940 120
105 069 039 050 08L 103 095 087 095 401 681 054 364 094 28 2920 118
5.0 157 071 18 035 035 027 106 105 375 644 175 477 026 214 2260 034
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