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Fig. 3 Flow field parameters of four wind fields
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Fig. 4 The coefficient of variation of wind pressure at layer G
R ERAE e /AMEFIIE R 1. WNE 4@ R LA &K T 159 500 5535 KR A2 5
R85 A E 0 e A2 0 A SR B L X R T 1 SR 9 S A T KU %L T
MR RB N300 . T8 R RECEIRBUE BN R DA S R AR A8 A 20 10 %0 B4R LR
fH . X F P KU 28 5 R 800 C 28 U3 4% 1o 1 ~F- 3408 43 312 0. 0357.,0. 0316.,0. 0356,0. 03685 CT Jxl
YR 4% 1 B9 BE 4358 0. 0502.0. 0357.,0. 0398.,0. 0389, 5 C 2 K37 1 48 5 ZRBOAH H A A8 Ak i 43 51
S CGEAE 3 L 5l R 98 /N) 0. 01450, 0041,0. 0043.,0. 0021, 25 fk 243 51 3 40. 7% .12. 8% .12. 0% .
5.7 Y0 » UL Bl & i Ut B 3 K S XU 928 S RBUER R H . CL1 W3 T 4 1 /Y7 Y08 53 51



774 S (2023 4E) 45 38 4

4 0.0402.,0.0309.0.0341,0. 0341, 5 C ZE W37 1Y 48 57 2 HOHH HL#, A2 A6 A5 43 51 0. 0045, — 0. 0007
—0.0015,—0. 0027, 2843535 12. 6 %6 . —2. 3% . —4. 2% . —7. 3%, i KA F P35 XUE A 722 5 R 4L
38K IR T RN XU B R AT L 220 ST CL2 K3 R 45 1S 3448 4 0 R 0. 03020, 0294,0. 0324,
0.0303,5 C ZE I I 48 5 R EOM H 3¢, 28 A6 AE 53 51 24 — 0. 0055, — 0. 0022, — 0. 0032, — 0. 0065, & fk.
RO —15.4% . —7.0% . —8.9% . —17. 7 % , 0 AT AU AU T 2 19 °F- 25 KU A9 A8 55 2 5008 JIr /)N
Wk CL1 5 CL2 K i A8 5 2805005 C R T R4 5 REGHEAT HE RMER 1 i i Lo ROE /Y
P/ IN T ST 187 IR ) A S 2R B 5 e T A R
F 1 G XUE B9 5 R RSl

Tab. 1 Statistical value of the coefficient of variation of wind pressure at layer G
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Tab. 2 Partial safety factor of load corresponding to coefficient of variation of wind pressure
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Tab. 3 Proportion of sampling times of pressure taps under four wind fields
R / % MR 1/ % R/ % MR 2/ %
C% CI CLl CL2 C2% CI CLl1 CL2 C% CI CLl CL2 C% CI CL1 CL2

1 94.4 92.6 94.4 97.2 91.7 90.8 91.7 93.6 79.6 71.3 75.9 80.6 93.5 91.6 92.6 93.5
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Fig. 6 Extreme wind pressure coefficients at layer G under reference wind field
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Study on the uncertainty of wind pressure of high-rise buildings
under the influence of turbulence parameters

HU Yang"?, LI Yonggui'?, YAN Jiahui'?, QUAN Jia'*?

(1. School of Civil Engineering, Hunan University of Science and Technology. Xiangtan 411201, Hunan, China;
2. Hunan Provincial Key Laboratory of Structures for Wind Resistance and Vibration Control,

Hunan University of Science and Technology, Xiangtan 411201, Hunan, China)

Abstract: The extreme wind pressure forms the foundation for wind-resistant design of high-rise
building envelopes. This study employs rough elements and baffle plates to imitate the class C wind
field, in “Load code for the design of building structures” (GB 50009—2012). The class C wind field
is taken as a benchmark against which the turbulence intensity (TI) is held while the turbulence
integral scale (TIS) is decreased to simulate the CLL1 and CL2 wind fields and TIS remains as TI is
increased to simulate the CI wind field. Under the four wind field categories, the high-rise building
model was subjected to 500 repetitive sampling tests to study the fundamental principles of wind
pressure uncertainty in high-rise structures under turbulent conditions. The findings indicate that a
rise in TI leads to an increase in the coefficient of variation (CV) of extreme wind pressure for high-
rise structures, while the influence of TI on the CV of extreme wind pressure is minimal. The number
of samples required to stabilize wind pressure’s CV depends on the order of sampling. According to
“Unified standard for reliability design of building structures” (GB 50068 —2018), the partial safety
factor of wind load is set at 1.5 and used as the target partial safety factor. A single sampling is all
that is required to obtain the stable extreme wind pressure for all four types of wind fields.

Keywords: high-rise building; turbulence intensity; turbulence integral scale; multiple independent

sampling; coefficient of variation



