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Wind Tunnel Tests on Shape Coefficient and Shielding Factor

of Members for Tubular-angle Steel Transmission Tower
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Abstract: The shape coefficient and shielding factor of each member are important in the wind resistant design of
the structure for wind sensitive structures such as tubular—angle steel transmission towers. Taking 500 kV and 110 kV
transmission towers as the engineering background, the rigid section model of tower body with a scale ratio of 1 : 8.5
and cross—arm with a scale ratio of 1 : 2.5 are designed firstly. Then, through the wind tunnel tests on synchronous
pressure measurement of the model under three different wind speeds and different wind incidence angles, the
variation rules of shape coefficient and shielding factor of angle and steel pipe members are obtained. On this basis,
the shape coefficient distribution of members in the tower body and cross —arm, and the shape coefficients of the
section models under different wind incidence angles are summarized. Finally, the results determined by the test are

compared with the relevant normative values at home and abroad. The results show that the incoming wind speed has
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little effect on the shape coefficients of angles in tower body and cross—arm. The shape coefficients of angles in the

tower body tend to be small at the top but large at the bottom along the section of tower body under 0° incidence angle.

The shielding factors of angles in tower body are consistent with that in the Japanese code JEC. In the test, the
difference of the shielding factors of tower body (3.10x10%~4.34x10% and cross—arm (5.57x10*~8.00x10%) under

different Reynolds number of main materials is very small. The drag coefficients of tower body and cross—arm are

consistent with that in Japanese standard, whereas the values of Chinese standard are 7.2% and 4.5% lower,

respectively.

Key words: wind tunnel test; lattice towers; tower body ; cross—arm; angle members ; steel pipe ; shape coefficient;

shielding effect
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1.2 FEERIET

PR UE R R A [ 205, Wl 2 BHZE HL 5% 55 22
KBS BRI R EL R 10 8.5, BEFHAST R0 R L
Jg1: 2.5 T IESL EARR RS, AR R
TRAMEF IR A28 R, DRI B R HH 1) A1 0 1B R 8
WA 4 mm. ¥ B 45 RGNS 548N 45 mm, F4H
58 A 24 mm , BEFRZR RUS 9404 B2 80 mm, f
ARG TE 18 mm. AR TR AR AR 4 43 1) A ML 3 A
ABS A il VR T AR 55 B R HH T BAR TR 28 S 1 4
49°0.300 F10.493, FLAGGE I RBE R AR A7 Ee a5k
56.8% F1 87.0%. A {5 b RIS 121 5 2 A 52 i), A5
RN AR ESE—> 20 om (S A IE 0. BEAMEEAY L 5 22
B R 5 T, 5 sl S ARIUR [R) 04 KU . 19 B
BB 2R 00 A 2 F.

H T8 B R PHAR A U X BRI, I i AT
B FEASE IR PR R XU 45 —2F, O AR AN AN A
B A SR RN, 25 E R LA BT T
BEAN A 2 A 12 N AL B 2
R — JE X 50 A B 20 AN AL, 24 RUa £ oA 008,
[vi) — o JEE 200 3 XU T P 00 )2 SR MU o) S 5% iz
FHRIEES B 15 B RY A e J2 A B 07 B R e )2 R i
LA EAE BN 3 B, HH GA (GB Fl JA~JH
S FEJZ , AR UL 1 ORI 6 200 85 JXU v 2
AT g5 —30). 1 G A& 352 NI . R4
AT B 376 I HE A5, B JES i P I A, TR A i
EAE A RN N R4S 2 A R 7, B Lkl
FRAE XA AT 2 5 )

(b) e
B2 KR XA
Fig.2 The photos of wind tunnel tests

&1 WRERRNIRNETGHRS

Tab.1 No. of steel pipe and angle members
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of cross—arm with different pressure measuring sections
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Fig.12 The shielding factors of angle members

in tower body and cross—arm
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Fig.13 The shielding factors of steel pipe members

in tower body and cross—arm
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Tab.4 The shielding factors of tower body and
cross—arm section models with different Reynolds

numbers under 0° incidence angle
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SR
3.10 1.36 0.79 0.58 2.15
#S 3.88 1.33 0.76 0.57 2.08
434 1.35 0.76 0.56 2.11
DL/T W 1.15 0.80 0.69 1.95
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BS U8 1.35 0.62 0.46 1.97
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ieitl
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5
8.00 1.09 0.48 0.44 1.57
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BS B 1.18 0.26 0.22 1.44
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