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Out-of-Plane Pseudo-Static Test on
Double-Sided Laminated Side Wall of
Utility Tunnel
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Xiaowei, ZHONG Zilan

(Faculty of Architecture, Civil and Transportation Engineering,
Beijing University of Technology, Beijing 100124, China)

Abstract: In order to study the mechanical deformation
performance of prefabricated double-sided superimposed
utility tunnel side wall connected by spiral stirrup sleeve
bottom joint under out of plane load, two full-scale side
wall specimens connected by this joint were tested under
low cyclic reciprocating loading at different axial
compression ratios, and compared with two cast-in-situ
specimens, The effects of the bottom joint of the spiral
stirrup sleeve and the vertical axial compression ratio on
the seismic deformation performance of the side wall of
the utility tunnel were preliminarily revealed. The test
results show that the hysteretic curves of composite
precast cast-in-situ

specimens and specimens are
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relatively full, and have a good seismic energy dissipation
capacity; which meet the seismic deformation design
The shear

deformation of the upper area of the composite assembly

requirements of the fabricated structure;

specimens are higher than that of the cast-in-situ
specimens, and the cracks are all over the whole height
range of the wall, which has good out of plane

deformation ability

Keywords: double sided laminated side wall; utility
tunnel; quasi static test; out of plane loading; spiral stirrup

sleeve bottom joint
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Fig.1 Construction drawing of double-sided lami-

nated specimen(unit: mm)
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Fig. 2 Details of lap joint
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Tab.1 Mechanical property index of concrete
I S /MPa f,/MPa E./10'MPa

RCW1, HE ) 42.9 2.5 3.3

RCW2 S A B gt 4.1 2.5 3.3

FL s 42.9 2.5 3.3

PCWI, AR 44.1 2.5 3.3

PCW2 e GEIX 1, 47.9 2.6 3.4

TERL 61.5 3.1 3.6
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Tab.2 Mechanical property index of reinforcement

Hf#/mm  f,/MPa f/MPa  E/10'MPa ZEffiR/%
8 434.1 650.8 20.0 14.0
12 428.6 649. 5 20.0 15.0
20 421.3 600. 8 19.9 19.0
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Final failure mode and crack distribution of

Fig. 6

cast-in-situ specimens
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Fig. 7 Final failure mode and crack distribution of

prefabricated composite specimens
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Fig. 13 Layout of stay wire displacement meters
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Fig. 14 Curves of crack opening in joint area
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