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Tab.1 The maximum tolerable ratio of width to thickness for the local stability of thin-walled pier
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C30 30.0 20. 1 36.2 9.04~18.1
C40 32.5 26. 8 32.6 8.16~16.3
C50 34.5 32.4 30. 6 7.64~15.3
C60 36.0 38.5 28.6 7.16~14.3
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Tab. 2 Mechanical properties of C30 concrete

GRS SRPERL L/ GPa PR JE / MPa

1 30. 3 31.5
2 31.2 31.8
3 29.5 31.4
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Fig. 1 Setting of the transverse diaphragm on thin-walled high pier model
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Tab. 3 Sizes and the ultimate load-bearing capacity of the testing models

i JEL W FE R W BR & #4871 /kN
5 h/mm b /mm a/mm WD b'/a

t'/mm /mm AL S Al AR 2
1-1 3000 600 600 5 1.0 36.5 ¥ 1.54X10%  1.26X10° 22.2%
1-2 3000 600 600 5 1.0 46.5 ¥ 1.90X10*  1.84X10° 3.26%
2-1 3000 600 300 5 2.0 32.3 H/25 1.03X10*  9.72X10 5.97%
2-2 3000 600 300 5 2.0 32.3 ¥ 1.03X10%  9.27X10* 11.1%
2-3 3000 600 300 5 2.0 53.0 ¥ 1.60X10°  1.61X10° 0.621%
2-4 3000 600 300 5 2.0 73.7 ¥ 2.13x10°  2.32X10° 8.19%
3-1 3000 300 300 10 1.0 29.8 " 6.29X10*  6.11X10? 2.95%
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Tab. 4 Stable characteristic values of the models

s MR B-BRERE BORRERE FRMRERK

1-1 7o 18.0 - 0.93
1-2 G 29.6 - 0.92
2-1 H 16.4 16. 4 0.95
2-2 J 10. 6 15.9 0.95
2-3 7o 8.99 8.99 0.95
2-4 7o 7.80 12.1 0.96
3-1 T 9.39 9.39 0.92
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Fig.4 Casting of concrete models Fig. 5 Arrangement of strain gauges
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Fig. 8 Loading-strain curves of the testing models (honrizontal direction)
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Fig.9 Loading-strain curves of the testing models (vertical direction)
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Fig. 10 Load-displacement curves of the testing models
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Experimental study of the stability of hollow thin-walled
high piers without transverse diaphragm

LI Shi-ya', CHEN Zhan-biao* . ZHOU Hao®, YAO Guo-wen', HUANG Pei-yan®

(1. State Key Laboratory Breeding Base of the Mountain Bridge and Tunnel Engineering, Chongqing Jiaotong University, Chongqing
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3. College of Civil Engineering and Architecture, Wuyi University, Jiangmen 529020, China)

Abstract: Hollow thin-walled high bridge piers have been widely used in mountain highway
construction. However, the transverse diaphragm has caused great difficulty to the construction
progress of hollow thin walled high pier. In this paper, for setting problem of the transverse
diaphragm of hollow thin-walled high piers. seven reduced-scale experiment models of the hollow thin-
walled high piers with presence or absence of the transverse diaphragm, different ratio of width to
thickness (b/t), and different wall thickness by numerical experiments to design obtained from the
stability analysis. And then, axial compression experiments for seven reduced scale models were
carried out, and the failure modes, stresses and deformation characteristics of the model piers, and the
discriminant conditions which do not set the transverse diaphragm were discussed and compared with
the finite element calculating results. Study results show that if the condition of proposed allowable
ratio (b/t)max is satisfied, the transverse diaphragm would not be set in concrete hollow thin-walled
high piers; The nonlinear analysis method is feasible to analyze the stability of the hollow thin-walled
high piers with the independent bridge pier model which the bottom was fixed and the top was free.

Keywords: hollow thin-walled high pier; transverse diaphragm; stability; reduced scale model; axial

compression experiment



