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Fig.1 Turbulence field of grilles
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Tab.1 The turbulence intensity of different schemes

%

e WU 5/ A& M 0 FLRSE /em
cm 60 40 30 20
25 35.1 37.9 33.4 37.5
20 31.7 25.8 23.3 29.1
15 25.6 25.9 20.9 18.2
10 22.3 17. 8 17.3 18.6

2 BEIRERBORE

Tab.2 The turbulence integral scale of different schemes

m
A 5/ L LR SE/em
em 60 40 30 20
25 0.1224 0.2940 0.2555 0.384 4
20 0.1189 0.4086 0.2031 0.7754
15 0.1049 0.3072 0.2919 0.2856
10 0.100 6 0.0785 0.1011 0.2395
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and the third column of the model

H L6 AT UL, SF- 1 XU HS 76 30 XU T 2 ] A2 4k
AN B AR AL KR B, I A 6.7 x 10" 1
KE) 1.33 x10°,A503 I 45 5F ¥ XU H 1. 20 3K
B 122, AR B 1.67% , fL T 55 5 AT M Y
AS501 55 F ASO5 ) 55 A% A I BE 43 0l & 6. 17%
7. 14% . 55 3 5o 5 v ] 242 4k /), 60 A &8
AR IG, s 3 5] &R X B A403 5 A603
) A5 A5 A 0 B 43 51k 0. 79% F 1. 59% |, Jig 3 IX. 35,
A103 U S5 U /N 6. 4% , o X 380 A903 I A Uk /)N
5.6% . FRWITERIAL (1) 1 5L IX 0 A X 32 S0t o 15
LG, 3 XU R O B v B iRk 5
(DTS AT S & i N U DR TR
W F BB ACAR /N, e K AZ AR B2 AN i it 7% .
DAUTED 7R M EOG R 2 A, 7 35 XU 2 B8 Ak Y i

1 10% ~20% . F5 T A2 16 IR JE e K2 30% ~
40% . T AV 22 32 KL AR 2R L R
SN, S EOR S R 2%, BT LA B8O B
A I, 33 55 308 XU T AN [R] 57 5 R v BRSO R
Y& .

1.5

= ® Re=1.33x10°
I-O'l M A Re=6.7x10*
= 05F
ﬁ L
= 00F
ﬂ L
B0t "t
A
I A
1.0F l L] : = : . L I |
A

151 L " " 1 1 1 1 1 1
A501 A505 B504 C503 D502
A503 B502 C501 C505 D504

PR
(@) B547
15
L Sl S Y ® Re=1.33x10°
10k Py A Re=6.7x10%
= r &
W& 0.5
B
X
®00F
B
wmnn
0.5 - " A ha
L » s "L A A
10 st
1 1 1 1 1 1 1 1 1

A103 A503 A903 C603 C203
A303 A703 C803 C403

A
(b) 58351

E6 FHRERMUMBEEHTUER
Fig.6 Variation of mean wind pressure coefficient

changing with Reynolds number
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Tab.3 Effect of integral scale on the T,

(6.7 x10* ~1.33 x10°) of measuring point in fifth

line and third column

i o RE R RE i Mo RE R RE
0.10m 0.24 m 0.10 m 0.24 m
A501 -4.35 6.17 A103 1. 06 -6.3
A503 -4.04 1. 67 A303 -1.01 2.44
A505 -3.21 7.14 A503 -4.04 1. 67
B501 -8.89 -8.16 A703 2.33 -4.07
B503 -6.12 -10.81 A803 8.45 -1.9
B505 -7.69 -10.78 A903 6.12 -5.41
C501  -12.9 -34.94 €903 -8.7 -28.57
C503 -16.36 -34.78 C803 -19.12 -12.64
C505 -17.19 -30.38 C703 -10.94 -16.28
D501 -19.15 -27.42 C503 -16.36 -34.78
D503 0 -16.67 C303 -22.45 -41.27
D505 -1.05 -19.82 C103 -15.91 -40. 35
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Tab.4 Effect of turbulence intensity on the T, (6.7 x10* ~

1.33 x 10°) of partition shape coefficient

X R 17%

FEULRBE 22% ZE VLR 35%

Al -12.16 -8.75 -3.30
A2 5.41 5.19 0. 00
A3 12.73 10.53 0.00
B1 -6.67 -2.35 20. 00
B2 3.06 6. 45 22.22
B3 7.00 12. 63 29.21
C1 22.00 18. 18 42.86
C2 18.33 16.98 40. 00
Cc3 15.94 15. 87 43. 64
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Fig.7 Variation of fluctuating wind pressure coefficient

changing with Reynolds number
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Tab.5 Effect of integral scale on the T, (6.7 x10* ~

1.33 x10°) of measuring point in fifth line and

third column

g PUPRUE BURRUE( L BUNRE BURRUE
0.10m 0.24m 0.10 m 0.24 m
A501 -7.69 3.13 A103 0.00 5. 00
A503 -3.34 0. 00 A303 -7.14 2.44
A505 -4.55 3.03 A503 -3.34 0. 00
B501 -11.76  -6.52 A703 -3.85 5.26
B503 -9.76  -5.66 A803 0. 00 8.57
B505 -9.09 -3.51 A903 9.52 3.33
C501 -15.38 -21.95 C903 -8.00 -13.16
C503 -10.53 -13.33 C803 -13.04 -5.56
C505 -18.52 -18.42 C703  -9.09 -5.71
D501 -15.22 -19.70 €503 -10.53 -13.33
D503 -8.89 -10.53 C303 -10.53 -12.90
D505 -10.53 -15.69 C103 -10.00 -12.90
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Tab.6 Effect of turbulence intensity on the T

%% 6 % l}ll.

(6.7 x10* ~1.33 x10° ) of partition fluctuating wind

pressure coefficient

SYIK FWIRAL 17% FEUBRE 22%  EWRE 35%

Al 22.70 29. 86 22.55
A2 25. 87 11.08 28.62
A3 14.20 24.48 26.77
Bl 22.46 20. 38 10. 53
B2 11.32 9.31 7.11
B3 5.16 4.19 0.29
Cl 7.59 12.10 22.18
C2 13.55 18.71 24. 40
C3 8.28 14. 84 12.75
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Study on the Effect of Turbulence Intensity and Integral Scale on the Reynolds

Number Effect for the Surface Wind Pressure of Rectangular Structure

BAI Hua, GUO Congmin, LIU Jianxin

(Research Center of Highway Large Structure Engineering on Safety, School of Highway, Chang’an University,
Xi’an 710064, China)

Abstract; The experimental results obtained from the conventional low Reynolds number wind tunnel test may
name errors due to the Reynolds number effect. And the improper simulation of turbulent wind parameters may
lead to further increase of the error in the wind tunnel test. By using grille turbulence in the wind tunnel, a se-
rial of local turbulent wind fields were formed with the same turbulence intensity but different integral scale and
with the same turbulence integral scale but different intensity. This paper examined the Reynolds number
effect for the surface wind pressure of rectangular structure and the effect of turbulence intensity and integral
scale on the Reynolds number effect for the surface wind pressure. The results showed that the Reynolds num-
ber effect of the mean wind pressure and the fluctuating wind pressure was the lowest in the windward side, the
maximum in the leeward side and the second in the crosswind. The increase of the turbulence integral scale
and intensity would lead to the further increase of the mean wind pressure’ s rangeability in the sensitive region
of the Reynolds number effect. The influence of the integral scale on the Reynolds number effect of the fluctu-
ating wind pressure wass smaller than that of the mean wind pressure, especially on the leeward side. And the
turbulence intensity had little effect on the Reynolds number effect. The fluctuating wind pressure on the struc-
ture surface was mainly dependent on the turbulence intensity of the inflow, which was independent of the
scale of the model.

Key words: civil engineering; wind tunnel test; Reynolds number effect; turbulence integral scale; turbu-

lence intensity



