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Longitudinal seismic design of T-type underground precast utility tunnels

LIANG Jianwen, LI Donggiao
(School of Civil Engineering, Tianjin University, Tianjin 300350, China)
Abstract: Based on the response deformation method, a longitudinal seismic design method for underground cross utility
tunnels is proposed. By changing the phase angle of the displacement function, which deforms the site for one period, the
periodic ground deformation input is realized. The deformation history of T-type precast utility tunnels is analyzed, as well as
the most unfavorable modes for structural deformation and internal forces around the cross node. Through the orthogonal test
analysis, the seismic responses of the T-type underground utility tunnels under different site parameters and seismic input
parameters are studied, as well as the sensitivity analysis for the most unfavorable modes. The results show that the periodic
ground deformation input can catch the most unfavorable modes of structural deformation and internal forces, and the incident
angle of seismic wave controls the most unfavorable modes of structural deformation and internal forces. The proposed method

can be directly used for the longitudinal seismic design of underground cross structures.
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Fig. 1 Computational model for longitudinal response deformation

method in Chinese standard
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Fig. 2 Decomposition of stratum deformation for T-type utility

tunnels
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Fig. 3 Periodic distribution of stratum deformation at location of

T-type utility tunnels
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Fig. 6 Schematic diagram of joint deflection and method for joint
opening
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Fig. 8 Distribution of internal forces and deformations along axis of T-type cross utility tunnels



1640 =

+ T B % ik

2023 4F

*2 TR RSEAFRETHIEENRR

Table 2 Peak responses of T-type cross under most unfavorable state
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Table 5 Range analysis of axial force at cross section Table 7 Range analysis of bending moment at cross section
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Table 6 Range analysis of shear force at cross section

*® 8 RN ALK ITBIGERE SR

Table 8 Range analysis of joint opening at cross section

¥ A KF AT
ve/(m-s 1) o/(° ) Amax/g h/m ve/(m-s 1) o/(° ) Amax/g h/m
1 3.007 4.107 2.323 3.517 1 2.917 2.393 1.510 3.583
2 3.413 2.750 3.667 3.750 2 1.957 1.550 3.730 2.087
3 4.333 3.897 4.763 3.487 3 3.310 4.240 2.943 2.513
W2 1.327 1.357 2.440 0.263 2 1.353 2.690 2.220 1.497
SO R 3 2 1 4 B R HE P 4 1 2 3
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