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Shaft structural design and optimization of deep freezing
bedrock shaft in west area

YAO Zhi-shu CHENG Hua-RONG Chuan-xin

(School of Civil Engineering and Architecture Anhui University.of Science and Technology Huainan 232001 China)

Abstract - Aiming at technical problems in the shaft structural design of freezing bedrock shaft in west area the test re—
sult of frost heaving indicates that the frost heave of rock’in west area is feeble and freezing pressure is small the de—
sign of outer lining mainly suffices thick require of-thick wall cylinder structure. According to the analysis of seepage
theory the shaft wall will endure full watercpressure in instance of no surrounding rock grouting behind shaft wall if
shaft wall do not seep water. If the shaft lining seep water the water pressure which the shaft wall endures will greatly
decrease the reduction coefficient of'water pressure chiefly lies on ratio relation between surrounding rock permeability
coefficient and concrete permeability coefficient of shaft. In the condition of grouting behind shaft wall the more the
effect of grouting is the smaller the surrounding rock permeability coefficient is and the water pressure which the shaft
wall endures will greatly decrease in the same condition of surrounding rock permeability coefficient. Then the ap—
proach of shaft wall structural optimization was put forward such as advancing grouting technique between inner shaft
and outer shaft deep drilling grouting in the surrounding rock behind shaft.
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Table 1 Experiment results comparison
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of frost-heaving rate
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Table 2 Inner lining’ s design parameters of shaft in
frozen rock of Inner Mongolia area
/m /m /m
7.0 591 1.25 C60
9.4 696 1. 80 C60
10.5 659 2.00 C70
9.0 586 1.70 C60 (b) ¥
1
4 Fig. 1 The models of seepage analysis without
grouting and under grouting
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Table 3 Reduction coefficient of water

pressure upon shaft lining

ke 1) o

H =600 m H =700 m H =800 m

o 1 1 1
500 0.978 0.977 0.976
50 ~500 0.815~0.978  0.810 ~0.977 0. 806 ~0.976
5~10 0.316 ~0.815  0.299 ~0. 810 0.293 ~0. 806 N °
1 0. 081 0.079 0.077

12 12. 5%

500 mm C30 3) o N
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