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Study on Large Eccentric Compression Performance of Double-Row
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Abstract: Aiming at the problem of insufficient bearing capacity of tunnel primary support system under
unfavorable geology, such as stress concentration zone and broken structural zone, a composite support structure with
stud shear connectors arranged at the interface between steel and concrete is proposed. According to the stress
characteristics of tunnel support structure, a large eccentric compression test is carried out to explore the failure mode
and bearing characteristics of composite support structure, and the bearing capacity of composite structure
under different eccentricity conditions is analyzed by numerical simulation. The results show that when there is no
stud shear specimen, the separation failure occurs between I-shaped steel and shotcrete. When the stud shear is
arranged, the failure mode of steel reinforced concrete structure is concrete cracking and crushing, and the stud shear
effectively limits the relative slip between the contact interface of steel and concrete. Compared with the natural
bonding condition, the ultimate bearing capacity of the specimens with double-row stud shear connectors increased by
14.79% , and the lateral deflection decreased by 22. 94%. The specimens showed better toughness, bearing capacity

and bending stiffness. Under the same eccentricity, the arrangement of stud shear connectors can effectively

Y75 B #A:2024-12-04 (&2 75)
EER A AEEE (1999—) , 3, DU 4R BE A A1, T RS T Mot AR 5 B SE T4k,
E-mail :319785876@ qq. com
BRESE BT (1978—) , 5, WEH & A W1, 88, FEMNFREE b~ TRy | s TAE,
E-mail ; lujunfu@ 126. com
ESTH . FR A KRR 5 H (51978088) ; SKLGP [H % T 45 5086 % [ F 158 ( SKLGP2021Z007)



604

b N R CTIRS R N & 522 4%

improve the ultimate bearing capacity of the structure, and with the increase of eccentricity, the effect of stud
shear connectors on the bearing capacity of the specimen under large eccentric compression is gradually enhanced.

The research results can provide theoretical support for the initial support technology of tunnel.
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x1 RERITSH

Table 1 Design parameters of specimen
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Table 2 Concrete material parameters
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Table 4 Ultimate bearing capacity of specimens
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Table 5 Mid-span deflection of each specimen
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Table 6 Comparison of ultimate bearing capacity
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