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Abstract: To optimize the inner wall thickness of frozen shaft wall in a deep soft water-rich layer, the combined bearing
mechanism of the inner wall , outer wall and surrounding rock is investigated by using the shaft design and bolt support
theories. A new type shaft wall structure and a thickness reduction method of inner and outer walls are put forward,in
which short bolts are drilled into the surrounding rock. The ends of the bolts are embedded in the outer wall and the
wire ropes which fixed at the end of the bolts are combined to the reinforcing bars of the inner wall. The bearing capac-

ity of the inner and outer walls is improved and the thickness of the shaft wall is reduced due to the combination of the
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structures. Furthermore ,the stress transfer process in the new shaft wall is given by means of numerical simulation.
Specifically ,in this paper,the —640—-660 m frozen section of the auxiliary shaft in Hongqinghe coal mine is taken as
a research object,and the corresponding thicknesses are obtained. That is, the thickness of inner wall is reduced by
12.5% ,and its outer wall is reduced by 20% when the new shaft wall structure is adopted. The numerical calculation
shows that,in the new inner layer shaft wall,the compressive stress value of the inner edge concrete is 24.5 MPa,
which is lower than that of the original one. Therefore it verifies the safety and reliability of the new shaft lining struc-
ture. In the new shaft lining structure , the external forces transmitted by the anchors and wire ropes are mainly resisted
by the outer wall,and the axis forces of bolts in soft rock strata are small. Hence, the drilling length of bolts can be
shorted in actual engineering cases to avoid frozen pipes damaged during the bolts drilling processes. On the other
hand , the strength of the outer wall is re-integrated into the bearing system of the inner wall through the connection of
wire ropes and bolts, which improves the bearing capacity and effectively reduces the thickness of the shaft lining.

Key words: shaft lining thickness reduction; freezing shaft lining; combined bearing; artificial ground freezing; deep

soft rock strata
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Fig. 1 Schematic of new shaft lining structure
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Fig.2  Schematic diagram of the combined bearing of inner

wall, outer wall and surrounding rock
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Table 1 Auxiliary shaft lining parameters of section from

—640 to—660 m in Hongginghe coal mine
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Table 2 Parameters of original and thinned shaft lining
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Fig. 4 Schematic diagram of new shaft lining model
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