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EXPERIMENTAL STUDY ON THE EXPLOSION CRATER OF ICE-RICH
FROZEN SOIL ALONG QINGHAI—TIBET RAILWAY

ZHANG Jun-bing® PAN Wei-dong® FU Hong-xian®
(1. School of Resource and Environment  Lanzhou University Lanzhou 730000 China
2. School of Civil Engineering Southeast University Nanjing 210096 China
3. China Academy of Railway Sciences Beijing 100086 China)

Abstract Qinghai—Tibet railway is now being built and much more frozen soil is needed to be blasted.
However only afew research works on the blasting of frozen soil had been performed. A number of explosion
crater tests on ice-rich frozen soil were carried out along Qinghai—Tibet railway. The optimum depth and
maximum volume are obtained and the optimum blasting parameters are also achieved.
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Tablel Measuringresult of humidity and density of 4
frozen soil in test area 2
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) /mm /cm 4
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Table2 Blasting crater test result table
/m /kg /m kg ” 13 3 1 13 13 3 3 1 13
m /m- kg i /m* kg m /m- kg /m  /m- kg /m /m® kg m /m- kg
1 14 39 0.89 0.9 057 42 110 42 2.67 175 111 13.7 35 55 349
2 19 810 0.95 0.9 0.45 57 070 49 2.44 2.10 1.05 19.3 2.4 59 29
4 17 825 0.84 1.0 0.49 55 067 46 2.28 1.87 0.93 125 15 51 252
5 17 6.00 0.94 0.6 0.33 32 053 45 2.48 1.90 1.05 17.0 2.8 58 319
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1 Fig.3 Scatter diagram of visua funnel volume and globular
Fig.1 Scatter diagram of visual funnel depth and globular explosive charge depth
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Fig.4 Relation curve of real funnel depth and globular
explosive charge depth
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Fig.5 Relation curve of real funnel diameter and globular
explosive charge depth
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Fig.6 Relation curve of real funnel volume and globular

explosive charge depth
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Table3 Index of blasting action and unit detonator @)
coefficient of explosion funnel test
Q=qgwal Q=qbhal
©)
n K k
d =60 mm
oo 028 1.36 (08 1.Ow (0.8 1.0)b
2 1.56 0.42 112
132 4
3 1.49 0.66 157
4 172 0.35 1.21
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Table4 Optimum depth of explosive chargein frozen (5)
ground m- kg?? 0.2
m/min 6 m 40 50 min
1 2m/min
20m 1000 m
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