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Construction Technology for Small Cross Section Vertical Shaft
Excavation in Hard Rock Strata Under Limited Space

CHEN Zemeng', LI Shuai', CHEN Haoran®
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2. CCCC Second Harbor Engineering Construction Technology Co. , Lid. , Wuhan, Hubei 430050, China)

Abstract; As an important part of urban rail transit construction, shafts usually face special geological
conditions and complex environments during construction, and the risk is high. Based on the shaft project
of the 13th bid section of the second phase of the civil engineering project of Chongging Rail Transit Line
15, the excavation process of the shaft is simulated by the finite element software MIDAS GTS NX, and
the stability of the supporting structure and surrounding rock of the shaft after excavation is analyzed, and
the construction of the shaft in the hard rock stratum under the limited space is summarized. The results
indicate that with the excavation, the stress of the lower supporting structure decreases continuously, the
vertical displacement of the surrounding rock decreases continuously along the shaft wall, and the
maximum stress of the surrounding rock appears at the middle position of the bottom of the shaft without
excavation. Aiming at the excavation problem of a small cross-section shaft in hard rock stratum under
limited space, the method of rotary drilling to guide holes and the reversed shaft wall method is selected
to ensure the construction efficiency and safety.
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Fig.1 Structure layout of vertical shaft
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Fig.2 Shear force of steel frame
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Fig.3 Bending moment of steel frame
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Fig.4 Vertical displacement of surrounding rock
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Fig.5 Stress of surrounding rock
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Fig. 6 Axial force of anchor rod
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