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ESTIMATION OF EQUIVALENT STATIC WIND LOAD DISTRIBUTION
FOR SINGLE-LAYER RETICULATED SHELLS

“LI Yuan-gi®, Tamura Yukio? , SHEN Zu-yan*
(1. Tongji University, Shanghai 200092, China; 2. Tokyo Polytechnic University, Atsugi 243-0297, Japan)

Abstract: Wind load estimationis very important to single-layer reticulated shells since this system is sensitive
to externa load distribution, and stability analysis is a main problem in structural design. However, the current
estimated equivaent static wind load may not reflect the actual effect of fluctuating wind load on the stability of
the shells. In this paper, existing methods used to estimate equivalent static wind load distribution are briefly
reviewed. A framework to estimate the effective static wind load distribution for the single-layer reticulated shells
based on wind tunnel testsis introduced. Then, a new simple method on the basis of stability analysis is presented
to give a conservative estimation of wind load effects, and to improve the efficiency in estimating the effective
static wind load distribution. Finaly, by comparative analysis of a spherical and a cylindrical single-layer
reticulated shell with different methods mentioned and wind tunnel tests, the efficiency of the present method for
limit load-carrying capacity and stability analysis of single-layer reticulated shells is demonstrated.
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Fig.1 Analysis models
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Fig.2 Wind tunnel test models and tap numbering

Fig.3 Wind pressure coefficient distribution on spherical shell

model

4
Fig.4 Wind pressure coefficient distribution on cylindrical
shell model
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Table 1 Limit load-carrying capacities and instability modes

using different methods

ﬂ'cr /1cr
16.2 5(a) 16.7 6(b)
11.6 12.5
5(a) 6(b)
( 1 -z ) 205 -Z ¥
10.1 11.4
5(b) 6(b)
( 272 X )* ( 201 X )*
4.0 5(b) 7.9 6(b)
10.0 5(b) 115 6(b)
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Fig.5 Main instability modes for single-layer reticulated

spherical shell
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Fig.6 Two main instability modes for single-layer reticulated

cylindrical shell

1 (1)

@

3)

(4)

(1]

(2]

(3]

[4]

(10]

Gioncu, V. Buckling of reticulated shells: state-of-the-art
[J]. Int. J. Space Structures, 1995, 10(1): 101~146.
, M].

, 1997.
Shen Zuyan, Chen Yangji, Spatial trusses and reticulated
shells [M]. Shanghai: Tongji University Press, 1997. (in
Chinese)

. [D].

, 1998.
Li Yuanqi. Stability research on large-span arch-
supported reticulated shell structures [D]. Shanghai:
Tongji University Press, 1998. (in Chinese)
[J]. ,2001, 18(3): 34~39.
Li Yuanqi, Shen Zuyan. Improvement on the criterion for
determination of initial loading incremental parameter in
arc- length-type methods [J]. Engineering Mechanics,
2001, 18(3): 34~39. (in Chinese)
Solari G. A generalized definition of gust factor [J]. J.
Wind Eng. Ind. Aerodyn., 1990, 36: 539~548.
Holmes J D. Wind loading of structures [M]. Spon Press,
2001.
Kasperski M, Niemann H J. The L.R.C. (Load-
Response-Correlation) method: a general method of
estimation unfavorable wind load distribution for linear
and nonlinear structural behavior [J]. J. Wind Eng. Ind.
Aerodyn., 1992, 43: 1753~1763.
Architectural Institute of Japan (AlJ). Recommendations
for loads on buildings [M]. Published by AlJ,
Architectural Institute of Japan, 1996.
Li Y Q, Tamura Y, Yoshida A, Katsumura A. Wind
modeling in BLWT and discussion on several problems
[A]. Int. Conf. on Advances in Building Technology [C].
Hong Kong, China, 2002. 1131~1138.
Uematsu Y, Yamada M, Inoue A, Hongo T. Wind load
and wind-induced dynamic behavior of a single-layer
latticed dome [J]. J. Wind Eng. Ind. Aerodyn., 1997, 66:
227~248.
Li Y Q, Tamura Y. Nonlinear dynamic analysis for
large-span single-layer reticulated shells subjected to
wind loading [J]. Wind and Structures, 2005, 8(1):
35~48.
GB50009-2001. [S].

,2001.

GB50009-2001, Loading code for building structures [S].
Beijing: China Architectural Industrial Press, 2001. (in
Chinese)



