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Fluctuating Wind Pressure Characteristics on
Saddle Roof with and Without Enclosed Wall
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Abstract: The wind tunnel tests on rigid models of saddle-
shape cable roofs with and without enclosed wall were carried
out in exposure categories B and D. The distribution
characteristics of the fluctuating wind pressures in the two
wind fields and their relationships were investigated based on
the wind pressure data obtained from the tests. Besides, the
influences of the enclosed walls on fluctuating wind pressure
distribution characteristics were also discussed in detail by

comparing the power spectra and time series of wind pressures
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on the saddle roof model with and without the enclosed walls.
The results indicate that the wind field category has
significant effects on the fluctuating wind coefficients; the
fluctuating wind distribution characteristics are similar to
mean wind pressure distribution; the fluctuating wind pressure
energy of saddle-shape cable roof with enclosed wall mainly
distributes in the reduced frequency range lower than 0.3 Hz,
but fluctuating wind pressure energy in high frequency range
of saddle-shape cable roof without enclosed wall is higher than
that of saddle-shape with enclosed wall.

Key words: saddle roof; wind tunnel test; fluctuating wind

pressure; power spectra

Wkt s 28 7] BB BUAS IR 20 0 U 57 A
0 AT RE ™ A2 AR KB W ) 3 35 = T e ) {2 o AR
I KN R 33 19 53 A %ok 45 /) B IR 0 2L IR
J2& 55 T80 20 25 M PR A A2 i I R R s ) L
F KB W A3 A R R AR 7 S 4% B T2 25 AU 25
BAWBARE B, H TSR EXE L ARG 4
NI R 8 S 1 G e 4R A R B

K. Suresh Kumar & A5E 77 A Z5H1 B 25H
Tl X S5 T AR A SRAEAS [R5 1 XU 338 23 A
fiE, FEZN THE AT ARFHE I 45 1 G 1)
SIFTERL. BESR R, BRI S5 T RIS AN ]
A2, el Mg b B G WUE TS TEIR 216 00 T~ A
—FCEN . F W S5 A 5 2R A 490 S0 v XUAE
FIF )2 25 A & bk sh /1. H. He 48 R
R I ) BE . BIEAY TR A R XA e T R
fiE s BRI 5 3 0 R AE 5 R R SRR
Kawai 11, V)= 35 A 3 X AT 8 7 AR AR K rg i
WS R 45 48, I 38 o HE IR I bE 58, IR 1 Jmy i

AT EZAHF 7 BB, 2% 3 4 0% BT B (50621062) 5 il iR Z Rl Sl B8 B3t H (08dz0580300) 5 [H 58 H AR FL 2 3k 4 ¥ )
5 B (50678122) ; Fl 5 H AR B4R R4 % B H (50908077)

=S
E-mail: minggu(@ tongji. edu. cn

W1 (1957—) . 35 Bt 1L A 0l T2 BT 5 o R S5 AR R B KGR B i i 3l o



970 [/ ¥ K

ARG SRR 2 RO

538 &

(BT R AIE B A JUIAT ARG T — B A 2 4 il
Tl ALK e T R R A TR L A R ] A IR )2
SRCEFE RGP 55) » X RIS N 52 A iy #c AL R
RIZEHG R BK SR T T8 S BRANE 73

SCHRES 10 Hr 17 ML 780 0 0 2% ) 235 g 2 1T - 349 JX
Fe o At J2 AR R T 5 i 2 8 ot K 2 XU R
AR FH AT s () 20 0 ) IR J8000 70 31l 25 %6 B 26
1D 2RI 25T TR MR P A 5 0 =2 22 Bk s
RS 73 A i » 3203 A Bk 3l KU 28 88003 A A K
VA D g B3

1 XGRS

BRI AE[R] B K2 bR AR 7 K I 58 i S
% TI-2 RAGHFE AR A7 TR W
TURE D9 R FARASE T 40 m, B R )8 o ﬂfﬁfmf“
6 m, R RO 16 me B R s XL X A6 TR
3 0 JiE T T R S P A b AT LA 4 R EE
1/50. FERERY A S TT L, 4% A3 B 81 A>3 Rz (1 I He
w0 A B AN IAL 1 s [ LA H 0 300 2
TR b TR ) 6K A g L 7 R MY L S AR P 2
3 TR B2 26 01 19 B 260 D 28K 25 1F 234
5 R AT W 18] 2 O B 2R X 451 TR
FROT R e e R B A L. B A D 2 MU 4%
P B XU ) T A R L e A I 3 B
X RGE UL ¥ 2 7R T 90— e 4k B >R
DSM3000 [a] 2 2 w5 By 4719 28 45 » [ 28 I 4 P4 b
T 14 XU P A I SR A AR O 3125 Hzs Pl Ik
ERERHE 0.8 mu SRAISCHRL6 977 % - B 1E I R A
AU

3108 Ll L2 37
G {14 L2d [30] 38] L46
180° pti A1 15 {2 :njg LG 0° Rl
16 24 32 40| 48] 156 (4]
==L <Gt & & Ll e J. 65 |73 L<=
18] J26] [34] Jao [5q 58] [e6] 74
71 350 [a8Y [s1 [s9] e
36| (44 2l J60] 68| L7¢6
NG

81

ﬁgo" AT
1 NERHEHE

Fig.1 Arrangement of pressure taps
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Fig.3 Profiles of the turbulence intensity and mean

wind speed in terrain category B and D
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Fig.4 Distributions of fluctuating pressure coefficient on saddle roof with enclosed wall in exposure category B
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Fig.5 Distributions of fluctuating pressure coefficients on blocks of saddle roof with enclosed wall in exposure category B
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Fig.6 Distributions of fluctuating pressure coefficients on saddle roof with enclosed wall in exposure category D
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Fig.7 Distributions of fluctuating pressure coefficients on blocks of saddle roof with enclosed wall in exposure category D
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Tab.1 Fluctuation pressure coefficients at taps on saddle roof with enclosed wall
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Fig.8 Distribution of fluctuating pressure coefficient on saddle roof without enclosed wall in exposure category B
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Fig.9 Distribution of fluctuating pressure coefficient on saddle roof without enclosed wall in exposure category D
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Fig.10 Distribution of fluctuating pressure coefficients on blocks of saddle roof without enclosed wall in exposure category B
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Fig.11 Distribution of fluctuating pressure coefficients on blocks of saddle roof without enclosed wall in exposure category D
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