Specific Research Reports of the National Institute
of Industrial Safety, NIIS-SRR-NO.31 (2005)

3. JEH TR & B FEHIER AR RO HEE R IZ B 5 ARt

R
HErgeEs, (e, Ry o b2y R RIEFRP SRR

The Predictability of Wind Pressure Acting on the Actual Scaffolds by the Wind Tunnel Test

by Yasumichi HINO*, Noboru SATO**, Songpol PHONGKUMSING**,
Katsutoshi OHDO* and Seiji Takanashi*

Abstract; There are various shapes, heights of under construction buildings and temporary scaffolds. Locations
of construction sites also are various. In construction sites, collapse accidents of the scaffolds sometimes occur
due to strong wind. It is necessary to understand reliable wind pressure characteristics acting on the scaffolds to
prevent these collapse accidents. Hence, the investigations considered various situations for the quantitative
evaluation of wind pressure acting on the scaffolds are needed. In such cases, wind tunnel tests have been
usually carried out by using miniature models, for making it possible to do the parametric studies.

By the way, this kind of experiments need reliability which can express the full scale scaffolds characteristics.
Therefore, it is necessary to figure out in advance the reliability of wind tunnel test results.

The purpose of this study is to investigate reliability of wind tunnel tests, the relation between full scale
scaffolds characteristics of wind pressure acting on natural wind and miniature model characteristics of wind
pressure acting on artificial wind by wind tunnel test.

The results of this study are as follows:

1) It is possible to estimate qualitatively the wind pressure characteristics of the full scale scaffolds by the data
of wind tunnel tests.

2) Wind tunnel test results are relatively close to the full scale experiment and extremely precise if the mean
wind speed is not very low or the influences of local properties such as timbers do not occur.

3) It is necessary to be equal to the mean wind speed of full scale tests as much as possible if the wind pressure
characteristics of full scale scaffolds are estimated by wind tunnel tests
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Fig.1 Modeling Area and Erected point of Scaffolds.

10,800
. Aerovane | |

—§ I-)/ ¥ 1 I|
Fog ] =

g . )

3 —_ 0 |

S AR |

A H

h 65,040 |
Erected Scaffolds(7-story and 6-span)

Fig.2 The Erected point of Scaffolds and Aerovane.
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Fig.4 Experimental configuration (unit: mm).
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Fig.5 Mean wind speed and turbulence intensity profile.
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Fig.6 Measurement points of wind pressure on the scaffolds (unit: mm).

3. FAGAERER & RURAEEBRERD LS

Fig.7\ZJEA)330° | 345°, BLU0° 12 BT 5 FEAHA
FAER (B—FEic ib;ﬁrﬂ’éhtﬂﬁﬁ@ itz
M) & JaR F2ER TS S 72 JBUE O oA FE i & TR LT
R BB, OB TITEIRERSFLIZBITEE
MHEEFRIA IS R ECEBI LW Aozt L, B 2B
TR ZEALATEE TER Wz, EnZE LIk F
FTHBMAEDVELLIENTFRENS, FEMHFEET
XY JEGE % 10m/sec & L CEEBRZ T > TV B DITxF
L. %iﬁﬂ%ﬁz&%@ﬁf IFCFHEGE L 13> T
Wz TOEWVIZELEOEL LR H S,

_nri)@ﬁuifm%ﬁkizfﬁlﬁ%%tﬁm%k W
DAERIZBWTH, JMENORKMEIEL ETEL,
AT CTlR/AMED AL B L) FERFEFEDS —FH LTV 5
& FLTENDEAL % TR T E SR OB A,
T2 A e & AR FEERAG 2R T OR R I AR D B
BIZHBEZEDN D, ZOZENS, KIFAIZIZE
T SEBRARE R IC LD EHRAERFROHEED T TH
BIEVIZ D, — i FHREDEN &) ST
HYaE ., FERMERARE R IC BT 5 P EE - 10m/sec
(R EER TRt e L7 JBGE) 190 Wi R TH 51T L,
JET FEBRAL e L B BIAR SR e > TV B 2 & D5 2

5o T bEFig8DFEETE 2L, 3457, 0°, 330°
V) NIEFE THH A AR EL, T2 E F UNEF
T SR AT A A & R 2 BAG R & DO AR LB AR A3 o
o TWVBIENPZD, 2O &5 EHIC
DV, INEFEIER T SEL 505, I0E
FEHEOBEVERPEONLAZENHEN NG, ZD
—HCVEBRGGRET L RIGORENERICERT AL,
Z ORGP KRB L KT HIE, T LT L
7!<®¢Fﬁﬂﬁ&1iﬁﬁéi%7b%\ JEAI345° DL XTI D F
WL ZITIZ NI EDHEN SN S (Fig.88 ), &
nt‘o@ G| BM345° O34 Tiie b AHALEIfR 23
o 2R 25, SFEHRAICL LD, BBV
BEARL AN EE 2B RO B EZ RV T e o/l
WZEBLDLDOPEHOLNICTLLEDN DS,
ZFITETFHIGEDE NI LA HEERENDE
BARARDL 20 FHRIASITIZE L CEHREGE DS
T 72 % 3MHH O FEPFIAAE J 2 v 2% Jalii 52 5%
RERELBTLIETHE 21T )2 LL$ 5, Fig9ll
JEUR345° 12 B W TR RO R 7% B iERIZOVWTH
B LTRSS BRAS R 3 JBGE AT &7 BIZHEWVY,
FEHIFR ARG A L AHPLDBIFR IR < % 5 Z E DS DB 55

Mho ZOTENE ., FHBHEDE N LD HEITK
SVEHMITED o RIZHARDRZEIZ D WTIRET



P ETTZEFHF ST ZEEss  NIIS-SRR-NO.31  (2005)

12 12
/ —— _ —
/// / - ¢ o 0. ﬁ\* | \ N
10 10
\ 003/ \ \ 0.40 .45
- \ T~
oo\ — 8 =
Qg. 01 0.0 > n 01\ K/ I ] \ -0.35——————
6 R\ S 6
P //\// k < 0.30 —
TN T / 0- 2 0/
4 0.01 4 I\ 0.15
} 3 ] 0.25 J 0.1079.95
2Ep-02 <Full-scale test by Natural wind> |4 2 0.20 <1/150 scale test by Wind tunnel test>
>\,/\0. 01 Wind Direction: 330 degree | Wind Direction: 330 degree
0 > ~ 71| Mean W.’imi Speed: .4.23m/\'el.' _H 0 Mean Wind Speed: 10m/sec
120 2 4 6 8 10 12 0 2 4 6 8 10
= -
10 ﬁ — e 10 L/ /\ 0.8
NS Sy
0.08 L
e~ . L
p \\ T 0.06 — P / 0.6
0.5
1 : 0.4
0.02 k K
4 \u. 04 0.0 4 0.?
) / I N 25
2 <Full scale test by Natural wind> 2 0:4 <1/150 scale test by wind tunnel test>
Wind Direction: 345 degree | \ Wind Direction: 345 degree
0 Mean Wind Speed: 6.75m/sec 0 Mean Wind Speed: 10m/sec
0 2 4 6 8 10 0 2 4 6 8 10
12 — vy 12
T T~
T . I \
NG — W Wl
~ T 006 !
8 \700304 sk .06 . —
~__ AN 0.8 —
0.02 ~_ 0.7—
R 0.69.5
4 L
‘ ~ o1 — 1 \\ \ K/afﬁg
UVl ves
e T L
2 0.01 <Full scale test by Natural wind> | 2 0.6 <1/150 scale test by wind tunnel test>
§ Wind Direction: 0 degree I \ Wind direction: 0 degree
0 Mean Wind Speed: 5.05m/sec 0 ]:4 ean Wind :S‘peed: 1 0”’/. sec .
0 2 4 6 8 10 0 2 4 6 8 10
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