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Calculation method of void area at the bottom of utility tunnel structure

crossing ground fissures
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Abstract; The elastic foundation beam theory is a frequently used method of calculating the underground structure.
However, when the void is occurred at the bottom of the utility tunnel crossing ground fissures, the using
conditions of the elastic foundation beam theory are not applicable. Based on the Euler Bernoulli-bousslslnesq model
and the chain-bar method, the contact between the utility tunnel and the foundation is regarded as an infinitely
multiple statically indeterminate structure. By transforming the infinitely multiple statically indeterminate structure
into a finite order statically indeterminate structure, the calculation model of void at the bottom of the utility tunnel
structure crossing ground fissures is established. According to the condition that the relative displacement between
the utility tunnel structure and the foundation is zero, the calculation method of the void area at the bottom of the
utility tunnel structure is given. At the same time, By comparing with the existing model test results of the utility
tunnel, the results show that the calculation method of the void area at the bottom of the utility tunnel is basically
consistent with the model test results, and the maximum error is not more than —18. 75%. It shows that the
calculation method of the void area at the bottom of the utility tunnel has certain applicability and effectiveness, and

can be provided some reference for the structure design of utility tunnel in the ground fissure area.
Key words: ground fissures; utility tunnel structure; model of Euler-Bernoulli-Bousslnesq; chain-bar method; void

length; calculation method
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Fig. 1 Diagram of longitudinal force on utility
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Fig. 5 Subsidence calculation model
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Tab. 1 Theoretical value of void area at the
bottom of utility tunnel structure
As/m A /m Oy Oc ARCE:]
0. 009 0.008 9 —0.337 3 —0.28014 0.531 6
0.019 0.0186 —0.3328 —0.2759 0.180 6

0.03 0.0286 —0.3282 —0.2713 0.1980
0. 04 0.036 9 —0.3244 —0.2675 0.2847
0. 05 0.044 3 —0.3210 —0.2641 0.3323
0. 06 0.0508 —0.3181 —0.2611 0.9995
0. 07 0.056 3 —0.3155 —0.2586 2.060 8

0.08 0.0609  —0.3134 —0.2565 0.647 6
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Tab.2  Comparative analysis of calculated value and test value
X b 30 H JEE TR 25l /m
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