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ABSTRACT

China is a country with frequent occurrence of storms, particularly along the
southeast coast typhoon attacking more frequently. Over half of the losses in wind
storms were caused by damage to low-rise buildings. The in-depth study on load
distribution characteristics of low-rise building can provide an important reference to
wind-resistant design, and provide reference data for the structure code and standard
revision. On the basis of wind-tunnel experiments, the wind load characteristics of
Chinese residences, such as the series of gable roof, flat roof, hip roof and three
typical chinese architectural gables, were analysed in this paper. And the
Non-Gaussian features and extreme value of wind load on building were further
discussed. The research includes the following aspects:

1. The current research results of wind load characteristics on low-rise building
were introduced from the wind-tunnel experiments, full-size field measurement and
computer simulation aspects. And the national wind load code/standard of low-rise
building was described in this paper.

2. The wind tunnel experiments on thirteen typical chinese style low-rise
building models were researched. The characteristics of average wind pressure
distribution and fluctuating wind pressure distribution were disscussed. The effects of
several factors on wind pressure distribution were analyzed, such as the turbulence
intensity, eaves, parapet etc. The variation of wind pressure coeffient with angle of
wind direction was deduced.

3. The wind tunnel experiments were developd on three typical gable. Fistly the
distribution characteristic of average and fluctuating wind pressure on the gable
surface were researched. The effects of turbulence intensity and angle of wind
direction were analyzed. Then the effects of gable on the average, fluctuating wind
pressure distribution on the roof and the wind pressure distribution on eaves were
discussed.

4. The Non-Gaussian characteristics of wind pressure on low-rise building were
described. Firstly, the probability distribution of wind pressure on gable roof and flat
roof was researched. Then the Non-Gaussian characteristics and spatial correlation of
wind pressure on the roof was analyzed. The wind pressure coefficients of typical area

on the roof were fitted with four common probability distribution function. Then the
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probability distribution of wind pressure on low-rise building was concluded.

5. Study on extreme value distribution of wind pressure. Firstly six common
calculation method of extreme value were introduced. Base on the former experiment
result and the Non-Gaussian characteristic research results of wind pressure, the
calculation method which is fitting the experiment data most accurately was selected.
Then the wind pressure extreme value distribution on low-rise building was analyzed
in detail.

Key Words: low-rise building, wind tunnel experiment, wind pressure coeffient,

Non-Gaussian characteristic, wind pressure extreme value
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err_simiusdk : (0.6624 0.4947)
err_kremzhao : (0.5895 0.4299)
err_Davenport : (0.9959 0.8230)
(a)
N

EX-Davenpot

“10k

12 . . . . . . . . .
% o 8 7 6 5 4 3 2 -1

MR GRZEZTTR
err_quanyong: (0.6609
err_simiusdk: (0.7790
err_kremzhao: (0.6015
err_Davenport: (1.1316

RZEESIED

-0.1324)

0.2597)
0.4087)
0.8903)

(b)

b i B M

atb EX-quanyong
*  EXsimiusdk
O EXkremzhao
EX-Davenpot

. . . . . .
7 6 5 4 3 2 1

MR GREHGR  REEED
err_quanyong: (0.3146  -0.0444)
err_simiusdk: (0.4194 0.3103)
err_kremzhao : (0.7374 0.6361)
err_Davenport : (1.1423 1.0168)
(c)
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err_quanyong : (0.2077 0.1317)
err_simiusdk : (0.3969 0.3480)
err_kremzhao : (0.4251 0.4043)
err_Davenport: (0.7235 0.6828)
0° M
B : P ‘f)i fi 89
151 Ex_qyar‘y[;lg &G (3). 2
2 S o cug®rd ]
8 7 i o '{'./:.'
-5p

L L L L L L L L
-6 -5.5 -5 -4.5 -4 -35 -3 -2.5 -2

90° XA

B GREZITR REE
err_quanyong: (0.4186  -0.0166)
err_simiusdk: (0.5193 0.2918)
err_kremzhao: (0.5795 0.5403)
err Davenport: (1.0523 0.9023)
45° KA
: R R o &
© e .5 B
s
B GREZITR REE
err_quanyong : (0.4519 0.0309)
err_simiusdk: (0.5673 0.3341)
err_kremzhao: (0.7209 0.5669)
err Davenport: (1.1599 0.9621)
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