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A fixed end composed of high-foot bolt and bag concrete for steel
supporting and its bearing capacity in foundation pit engineering

ZHANG Ming-ju, LIU Wen-jie, GUO Cai-xia®, LI Peng-fei, GAO Yun-hao, SHAN Yu-han
(Key Laboratory of Urban Security and Disaster Engineering, Beijing University of Technology,

Ministry of Education, Beijing 100124, China)

Abstract: The steel support end node of the foundation pit engineering is a connecting member located between the end of
steel tube and the sidewall of foundation pit. Its function is to withstand and transfer the axial force of steel support, and
the assembly length of the steel support can be adjusted in a small amount. However, most of the instability and damage of
the steel support system in practical engineering is caused by the insufficient stiffness or strength of the joints. The
weakening of joints may lead to the progressive collapse damage of the foundation pit. Based on the analysis of accident,
a fixed end mainly composed of high-foot bolt and bag concrete is designed for steel supporting. Its structure composition,
working principle and construction process is expounded. And its compressive and flexural bearing performance are
analyzed by finite element model numerical simulation. The results show that the fixed end has the characteristics of
adjustable support length, prestressing, high compressive, bending rigidity, and high bearing capacity. The bearing capacity
is mainly related to the strength of the material and the length of the short joint.

Key words: foundation pit; steel support; fixed end node; working principle; bearing capacity
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Fig. 8 State of the pressure-filled concrete
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Table 1 Parameters of finite element models
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Table 2 Material parameters

e MREE B A YR AR )

5 e/mm h/mm Feux/MPa l/em
1 0 130 30 60
2~4 45,90, 130 130 30 60
5~6 0 130 40, 50 60
7~9 0 70,90, 110 30 60
10~12 45 130 30 40, 50, 70
13~15 45 130 40, 50 60
16~18 45 70,90, 110 30 60

B 10 E3ximitEEE
Fig. 10 Calculation model of the fixed end
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Fig. 12 Cloud map of axial compression on the fixed end
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