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Ultimate loading capacity of inner concave cable arch structure

HUANG Lifeng1,2,FENG Jianl1,2,ZHAO Jianl,2,CAl JianGuol,2,SHENG Ping3,ZHEN Wei3,CHEN
Qiang4,SHEN Ting4(1.Key Laboratory of Concrete and Prestressed Concrete Structures of
China Ministry of Education,Southeast University,Nanjing 210096,China;2.Engineering
Research Center for Prestress of Jiansu Province,Nanjing 210096,China;3.Beijing Institute
of Architectural Design,Beijing 100045,China;4.China Railway Siyuan Survey and Design
Group Co.Ltd,Wuhan 430063,China)

Abstract: The double nonlinear finite element method including geometry and material nonlinearity is
used to analyze the ultimate loading capacity of inner concave cable arch structure.The influences of

several factors such as the boundary conditions,the rise-to-span ratios of arch and cable,the number of

struts,the cross section areas of arch and cable,the initial tensile force and the initial imperfection on

the ultimate capacity were presented with considering five load cases.The results of double nonlinear
analyses were compared with those of geometry nonlinear analyses.From the investigation,it is found
that the loading capacity depends largely on the boundary conditions,the rise-to-span ratios,the

number of struts and cross section of arch.It is also observed that the loading capacity depends little on

the section area of cable and the initial tensile force.In addition,the rational ranges for the rise-to-span
ratios of arch and cable are found to be 0.125-0.20,and 0.05-0.10,respectively,and the rational range
for the cable section area is 4%-6% of that of the arch.Compared with conventional arch
construction,the inner concave cable arch structure is less sensitive to initial imperfection and is highly
improved in terms of global stability,ultimate loading capacity,overall rigidity with the half-span load as
the control load.A formula for the determination of the initial tensile force is proposed.

Keywords: double nonlinearity ultimate loading capacity
BeH B 1 2010-04-05 & [5] H ] 2010-04-05 B4R & 4i H ¥ 2010-04-05
DOI:

HEEWH:

initial imperfection

&K AR B 2E 3400 H (50478075)
AR -

O AR TR B T TR 5

R TR AR LR A IR T 300k A Qg SIS OB R AR SR EAT T S50 9. BT T SR

¥R IRE
AAF B
F Supporting info
F PDF(OKB)
F [HTML4A 3]
b 27 CHR[PDF]
F 2 3R
255 =t
FAEASCHER G AR
b ADAFR )55
b NG B A
b 5IHASC
F Email Alert
b0 RS
bW A
ARSI AR OGS
BN R
b OXE RS 1
F WIUEGR B
kA RITo T
F PR AR
AR SAEFE AR
vl
(L%
AR
3 -34S
b BSP
b A
F R
(2

I
=l

PubMed

F Article by
F Article by
F Article by
F Article by
F Article by
F Article by
F Article by
F Article by



=R
YEZ Email:

5% 3Lk -

STENES Ve

1. BERERL,2, A1, 2, B2, BKEL,2, B, 2, T3, ERS, MR AT Mk MR S MR T R
WHIFIT[I]. BRAR 4SS/ 243R, 2010,31(7): 110-117

Copyright by @345 1) 4R



