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Characteristics of Wind Pressure Distribution
on Billboards on High-Rise Building Roof
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Abstract; The wind pressure on four types of billboards on
the high-rise building roof, the arrangements of which were
unilateral, adjacent, trilateral and peripheral, was measured
The distribution
characteristics of mean and fluctuating wind pressure

with the rigid model pressure tests.

coefficients on different types of billboards and the frequency-
domain characteristics of the fluctuating wind pressure of
typical pressure taps on the surfaces of the panels were
discussed. The results show that the mean wind pressure
coefficients and fluctuating wind pressure coefficients on the
surfaces of the panels of various arrangements are relatively
larger in skew wind case, with the coefficients near the edge
larger than those on the inner areas. The distribution of
extreme wind pressure coefficients on billboards of various
arrangements are also different. The maximum extreme wind
pressure appears on the unilateral model and the minimum
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pressure appears on the peripheral model. Aerodynamic

interference is observed on multi-panel billboards.

Key words; high-rise building; billboards on roof; wind

tunnel test; wind pressure distribution; power spectra

B o 3 T g P TR R TR, R RN 3 T i P
WIRR T BREFS, B —K G FHRIFWHRN
Y, P AT AT S EX /B, E
T AT 43 g S R p B . ks = R
16 8 & BA M SN SR, ik EES
BEPRM B R SRS R R T S R T
BRY RSB SR, g R
HRMESE. KRB EMAORNEBEBEREEFIRET
BRME 2 ELROER, B2 B FHXER
R W98 5 AR X} 488 /D, Letchford Z02) s A58 K
XX &S T & L6 KU 8T T 5T,
Paulotto 1R FIE R KU RIS 5 & T —FIHEZE A
BA MR R L U XU B X T T AR R T U
AT . Warnitchai 04 R BI85 55 K- W 771K 56
S3 3% B TE AR K XUTE AR PR RR AR ) G MR EAT T
R EEN, &FEES BREORATERET
% (CFD) J %o B2 St 7 A3 4 R XA 28
1T BUEREHIRF 5T 5 T 2 2 S50 MU T 15 R 54 IR
WRIT B EE R, PR TR SR EL 5 iR
AT E I .

SR:190 p i =y S = A R = = B VA
A R SR R EAR S M, X T IR E P AR
BRAMM X =R RRERRT S
JER B9 JRURE A XL 7 98 00 27 i 3 3R ) fr R
H i IR A O KB AAR B R R E. e, A SCRE )
LS EERNENANGE BAME. = AmE
Ko VG JE A X 4 By 2 B TR 3R T XUE 4316 34T
BB, AT LM R G iR BT TR it — B S

#1957, B, ¥, B4 S0, T24E 4, B H X T, E-mail: minggu@ tongji. edu. cn



R Jat

H,% . REERR DU &M RS 70

1181

%, A g 3 KU ER RS L 5 5C.
1 REET

1.1 RUEARRzE
AIRIGTE F B R A T AR Kk B & 5L
FI TI-2 KRR R 47, 2% X 8 O JE
T AT B XA, IR B R R PE 3 mu & 2.5 m,
K 15 m. IRIG KL N 0. 5~68.0 m « s 1. KUE
W& R EBRAERGEH B FRREP#RER
4t PC HLLL B AHRL M5 5 R R R g8 b 3 4k 4
.
K IR TR BLE , BB C M SRAE ik Kz,
RUGEHIR FE IR0 B b e B AR B AR RS o R 52
LR XFE N 13 m » s C R K3 B F-3 XU
FEHOCH 0. 22,10 m A2 i SR EE R 0. 235, [
14T C 2 XU i R A 15 B T 389 XU & i
WmEHm. B, URERE, Z REGE, UnftE
PRI TR X 5 Zop BRI T 5 B, L, M T
ME ] DIE H BRI E A B (AW & 1R R 0T

. SRR HL
o WREALRLK ]
— R A
SHURRERI

1. 1 1 1 I
0 02 04 06 08 10
1, U,

op

b P57 XU ) T 5 ) T

B1 RiEAE e CERE
Fig.1 Simulated wind field for terrain category of C

1.2 R
ETRELES, KBS M- REREE
SR TOU L 3T bR 3% 9 00 45 0 2 O 4R X 38
HABCE N S8 O T A BT T BIRLE. 0 _E T
MEBTIEEMAHEEAREASMET 55
m, 3 B EEREARGET 5 m o8 T HBEA
AL, AU BT K= R RRE T 5 MY
BRI 5Em 20120 30 mX 30 mX 55 m, 7 i
JREVTE R R 5 m, KESERYKE—ZCH 30 m.
BRI MR SR O A7 7 2 0 A BT X, iR
EERY BT E ) &M =R E S
PSR B S MU R R R R & M. T I,
HHIBBAE R B R MR AL BT T 4 MZERER

a KR B

W 2a s, AREGE R LR 1: 75, BRG T & &
R 128 400 mm X 67 mm, [~ 45 i T0 S &5 B R
0. 8 m. I g A B SREUT 32058 B 386 A W BRI T =X
BAERRE A E 55 MU AL, SIS ECh 55X 2=
110 A, 5 A5 B 2b Fizs.

WEEWRE R 1 AR M R 0 RUE £,
TRIG KU A (] B ECh 15°, #8241 [k 386 o , 4
TH3E 24 AR £, W 2.

Jo° TR
A B .
ey R S &
o p| 5 | PSR | [
¢ D
{hsoe R4/ {150
=URE (UBalirhen

a LR Fe I 58 SCCBRAE )

<

S S 523.,1
® o o o o L ] o o o o »
MO 20, 45 |, 45 | 50 | 50 |, 45 |, 45 | 40 |l4 =

&

2x18 )

b AR A B (B : mm)
— REREFIMSEIEE  —— RTINS B
B2 #HEARSNEISHER
Fig.2 Model configurations and locations

of pressure taps

AR, W RS S RS R 312. 5 Hz, &
BRSBTS M SCREE 16 000 M HE, R
FERFIE] S 51. 2 s, X RLSEFRRAERTHC SN 20 min.

1.3 AEHiELE T
THI AR R T 9 XU A B A — R RBER R N
C,(i50,0) = p(i,0,) /0. 50V @D
A :C, (@0, 0F p(G,0,0) 47 B kR a1 F R 0 B ¢ P



1182

B B K 2 2 (8 A B2

ERRE

5 T2 ¢ BORE BB NUE ; Ve RS ER
e KB, B 88 B K T AR TBRAL S 5 0 028
S JE ) RECH T F0R R B R KU R E ), R
HRBCN I FTR IR,

C,. G ORI i TERFI S 0 T TFHRER
B,C, G0 WS i ZER I F 0 T BBk RE R
B KRR BT R AT

C,. (i) =C, _ (i,0) +gC,_G.0) (2

C,. (i) = C, _(i,0) —gC,_G,) (3
.G, (o0 H IR H 7 o A W A5 & 7E R,
B1% 0 FHB/NKUE REGC,. G0 WERARUER
5 g HIEMEET 25X BRI g=3. 500,

I & ZEAN U T A — A/
FORUE RS IR A TE 0°~345° RUji £ F A —
AL /ME, B R 0 ¢ B8R T AU R B0
BARIURUE B3, 2R

Gy, (D =max(C, (i,0), §=0"~ 345" (4)
C,. (D = min(C,  (i,0)), § = 0° ~ 345° (5)
AT AT AR B T A 2% T 4 33 R AN XE 7

G (D = max(C, (D)), i = 1,2,++,M (6)

C,. (D = min(C, (D), i=1,2,+,M (D)
o, M AT 45 AR R R 8.

GRESH

FHRERBSH
KSERERRAEN HEMEERBALMGE
(T8 DR, S~ E R ARTE 0°,45°F1 135° KU F T #)
PN R B AL L B, T AR T
G 5 SR DU X T SR o T S W R
Yy s A B TET R SR T, LA O°JRUIE) SR 461, 260 IR T
S (LI 2) 5380 X TET B9 75 TG R A SR TG DAl

2

2.1

DEH:O© o KEMA T, mR 1 ShFmHE Y RER
B R IEE, I BAGRFR 0, FE S R EBUE M P E
ISR BT /N ; B, AR 1 N RT3k R,
HEWH—0.7 4. @ 45°FRHRET, TR 1 ShFE
BRI S DB X A, Hopth K I F BRI FE, |k
TE AR HBRAE M KU 314, O 0. 75; BT, AR 1 (9
PR 2 THT £ P B3 K, 7 5 30 T ARG XU Gk Ak H B
BARUE, X8 —1. 8 £4. @ 135° 4K, HE#R 1
HhFTE A RE , HAEAH 4R —0. 50~—0. 55, 7F
G| —0. 65; BLE, AR 1 NRERTZ N &R
{8, T AE Jo G P B » - U R TEAHL.

4 RREEABN) HHEERBAGE
(TR 2) . =Z(ME LR 3D WilhmE (TR O,
T RTEARAE 45°F 135° KU £ T B9 3 KUE R 3K
S EELRE. fER L. © 45 FHRE, HAE 1 4h3
TH] PR I PR X R B K IE B P B 2 T 005 #9388 o T 0k
/NHER 1 AR ERGAE, FHEZFARK,HE
BENFTH1MER 1 AEEREMG. © 135°4}
B, 4 Fh T LRI AR 1 AR T 38 3 B E B AUE,
HHR 1 NEBENBEA FEX XARERX, FHME
TS MK, R R K A7 EESZ K,
JE X U] IE 34 .

2.2 BEIREREHSH

FsRRBEERBN SHEGEALNGE
(T8 DR, 45 R EARFE 0°,45°F1 135° KU AT
ik sh XUE R B (AR E. i AT I &4 XU £
TR 1 NSNETE AR 3h KUE R B i Bl 57
By R R B2 B X LR, AR 1 AR ik
SRER BN EKAE R 0. 25 2245, TEHR 1 NETE I
Jikah R B 805 A A 0° Rk F i, LBk 0. 14 72
A 5 45° R A B 5 TET AR HP ARSI M 21 % (B 3 Ak Hy
PR KAR 3K 0. 35 Z2 475 135° L) f B, B K fE MY
BRAE R 4% (B 3 &b, 153 0. 3, I B 7E HAR F 3
i Ja DX St H IR RMH , 353 0. 28 245

), D S

TH 1-TEAR 1 Sh3RTE , 45

0°  45°
gl & 174 2 <
A B [
BE B let Q8-
B T 1A 1 S, 0° A fl
C D Apsry———r—miq B Ap
TR % RS R SRS
Wi S Sy Y 8 !
(RUE) 1350 2 VaAIAY g
[ ", (2]

Y7
o

T B B Ve RO
R ER Dy, e |

WY

T8 1-TiR 1 RE, 0 KE M

TH 1-ER 1 AR 45°E A T

1-HtR 1 AR, 135 KE A

H3 B ERR S a N T YRE R M T
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