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Researches on ventilation properties of block stones layer

. 1. 2 . . .
HE Ping" °, CHENG Guo-dong, MA Wei, WU Qing-bai
(1. Civil Engineering School of Beijing Jiaotong, Beijing 100044, China; 2. State Key Laboratory of Frozen Soil Engineering, Cold and

Arid Regicous Environmental and Engineering Research Institute, Chinese Acdemy of Sciences, Lanzhou 7300, China)

Abstract: Block stones were used to protect permafrost from thawing by air convection effect in the embankment of
Qinghai-Tibet Railway. The diameter, porosity and ventilating ability of the block stones pile had important influences on air
convection effects. It was shown that the porosity increased with the block stone size. It was about 38%~48% for the block
stones in the sizes of 0.10~0.25 m. And it was seen from the wind tunnel tests that the wind pressure gradient had a nonlinear
relationship with the wind velocity. The resistance coefficient decreased with the increasing of block stone size. Based on the
ventilation ability analysis of the block stone embankment in Qinghai-Tibet Plateau, the block stones layer had stronger
ventilated effect. It was suggested to consider the effect of natural wind on thermal field under embankment with block stones
layer.
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Table 1 Porosity of block-stone piles
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Fig. 1 Test section of wind velocity and pressure for wind tunnel tests
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Table 3 The wind velocities of block-stone layer
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0.04 0.380 0.013 0.038 0.064 0.128 0.192 0.256 0.320 0.384
0.25 0.470 0.064 0.193 0.322 0.645 0.967 1.290 1.612 1.935
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Fig. 2 Relationship between pressure gradient and wind velocity
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Fig. 3 Relationship between pressure gradient and the square of
wind velocity
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