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Fig.1 Site of damage to a tent structure due to gusty wind

(Tsuruga, Fukui Prefecture).
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Fig.2 Intensity diagram of radar echo when damage to

tent structure occurred.
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Fig.3 Observed climate data at 27 July 2008 (Tsuruga
City).

Photo 1 A concrete mass of 300kg to resist wind induces
lift.
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Fig.4 Dimension of the damaged tent.
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Fig.5 Trace of damaged tent structure (Courtesy of Fukui

Local Observatory).

Photo 2 Failure of the large tent structure due to severe
gusty wind (circles indicate concrete mass of 300kg). A

man was killed by the impact of failed Tent.

Photo 3 Turned inside out tents together with concrete

weights due to severe gusty wind.

— 493 —



WEEZT T MIFr—A22 /MY L, 8y Table 1 Experimental Cases.
BRI TV D, WA & AEERNLS & EEA 720 EERr—2 | Wy | Ws | W&

fr— A1 DIREEDS B DT v N DIEHREETH D, r—21 0 0 BENS 72 iR TE
—A61%, 7 b3 A E ST R B OEFAERD A r— 22 1 1 HBE - 1% BE 2 BAEH (WRE
STEWREZBELEZLDT, T FORENERPH AR

R < BRES N TOHIUL Z OMREBIZA Ul nas, fr—23 0 1 RBE 721 23 PR 2E
ﬂﬁ WCEPNEEAICT VY EEHTHAE Z oE r— 24 1 0 TRBETZ VT ISP YE

TR BRI OERES ERDRENELE D, D fr—25 0.5 | 0.5 | iSRS LzIRE
D B IEEEIZ10mm & 20mmO2FERE & L=, Z D r— 26 1 1 B FEF A RS B R R
&, BIROME o ZZNZNVI0E1/S52720, 23 (65 Wt B FRED IR, Wl IR B2
D& —A6-1,6-2L T,

FEBRBEAT, Fig7llaT & 2102, JBIRKmE 5
20em¥F B |1 7= B 72 Ao MU 1o R B S L, AR %%A%A %%
[Tl = 5 RICRET RN OREE TE DR ER ) Case 1 (W0, 7o)
W 72 R (Fig.8) & 4 C CRANCME 3 2 BN & Il E
Lize 7o MEBORIEBOT v L0 bR AE AAAA %%
B, BB O FCRRARMICHER S h, (b) Case 2 (Wy=1, Wy=1); Failod Tent
MR &3 L2 K O I Mmoo 7 Y T T v
A&FRIT T, £z, MR T OBA T L ORI R AA% A
FRCERE B2 KD BV E M, 2k, Kl o Case3 (N0 =)
EAEIIC Y — FEMAT T MEROBAICY, v
— N ASHRE IBEE L20 X 5 1T, $0Immo 2 Y A‘% %
77‘7 VAT, THIZEY, FORMNGZER Q) Case 4 WL o)
AL, B PRETF /NS HRHESNDFARERS D,
JB ) DR EI 1365y S IR K FE 2 F, &7 R F,, %% A
AT LRSI F, 3 & QSR  ~ DR — A o | S Cane 5 (Fambs Frec0.5)
MZERE LR, oA Ty hofF&EETo

y
SRETECIR L, OB RBIC R LT, %4%4% [‘{;1/%}
|

(f) Case 6-1 (Wr=1, Ws=1),

Crx=F,/(4BD) (1)
Cr,=F,/(q¢BD) ) A/\/\% / a—l/%

Cny=M,/(¢BD 3
wy=M,/(¢BDH) & (g) Case 6-2 (Wy=1, Ws=1),

IIT, qiiT Y NS S TOTEEEE, Cpld (Front) (Side)
JEJT T, Crddfaia b5 oY R AR, CugldT Fig.6 Models of experimental cases.

> MR ARIE Y D RS [~ O SRR — A b

FRETH Do CrdICr, & RAIBRIT, 7 > b O Vi THE

WRITALENTWVWAZ LICHEETHIVNERD D, Tent model

EBRRMIE, EfSORMOM, 47— 22435k E$ t>¥: Added floor
S TIEAFE 2 B O FEIS DWW T b B O RJE & 17 ya
Teote, T T, D OIS N \

TEELTEA Y DR, L7cddo TRERART PRI

M, |
&AL RATh S, EREEITT > TS T T Ll _r/

6m/s& L7, Cover

Balancer Floor of wind tunnel

Fig.7 Arrangement of wind force measurement on a tent

model.

— 494 —



=

(mm) ‘
200 ﬁﬂf”# Z\(’T/VV/ZVOO}O——
|
| | |
150 gf*f*f%ff%ff{ffpfff
L,
wh oS
\ 1 . ©
wh -
| | |
B
0 0O
0 02 04 06 08 1 1.2

FHRIEV/ Vaoo, Bl ES O v/V
Fig.8 Wind profile above the added floor.

:

Fig.9 Arregement of pressure taps.
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Fig. 10 Mean force coefficients (Wind direction; normal

to front face).
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Fig. 12 Definition of wind forces.
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weighted tent with various opening conditions.
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Table 2 Wind force coefficients of a pipe-tent.

Wall CFX C Fz C F CMy L B V

No 0.25 | -0.55 | 0.60 | 0.11 | 0.19 | -65

Yes 0.80 | 1.08 | 1.34 | 0.19 | 0.13 53 6.6
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Failure of a large test structure by a gust wind at Tsuruga City

Hiroaki NISHIMURA*, Takeshi MARUYAMA and Hiromasa KAWAI

* General Building Research Corporation of Japan

Synopsis

A sudden severe storm destroyed a large tent structure connected to some concrete weight cubes, at

near coast in Tsuruga City, Fukui Prefecture. High wind accompanied with the gust-front in the storm killed

a man and injured nine persons. While the tent structure had an opening faced to sea, it was covered on

remained walls with canvas. In this situation, when wind attacked from the open face, the tent would be

easily lifted up, even though some weights might fairly resist to the lift caused by wind. This study describes

the observation of damage to the tent structure and wind tunnel test results, which was carried out to quantify

the wind load when the tent will be blown off in various situations of wall coverings.

Keywords: tent structure, gusty wind, casualty, lift, opening
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