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Abstract

This study was carried out to find a way of improving the windproof capabil-
ity of greenhouse foundations. Generally, greenhouses are often collapsed due to
the strong winds, because they are very light weight structures. In such a criti-
cal situations, the foundations are very often subjected to uplift and vibration at
the same time.

This paper discribes both the wind disaster of greenhouses by the typhoon
FAEY and the uplift resistance of greenhouse foundations.

Followings are the results obtained from this study ; Judging from the view
point of year round cultural aspects, it is recommended that some measures be
taken for the preventions of greenhouse film ruptures because greenhouse struc-
tural damages are found to be directly associated with the local rupture of
cover film. In the case of surveyed area, movable pipe—houses or pipe—houses
of 1—2W type were found to be completely destoryed when the maximum in-
stantaneous wind velocity was over 30m/sec or so. In the case of movable pipe
—houses, the uplift resistance of greenhouse was expected to increase with the
increase of pipe diameter and/or the embedment pipe length. But at present sit-
uations there is a limitation in raising the uplift resistance of movable pipe—
house, because pipe diameters as well as pipe lengths customarily selected by
farmers are quite a much limited.
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Fig. 1. Weather map(1995. 7.23. 09:00).
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Table 1. Maximum instantaneous or maximum wind speed in location of surveyed area®

1 0] ti f
Wind speed . Maximum Maximum CCL‘H‘I‘enCe. 1me o Observation
. Instantaneous maximum instanta- .
Location (m/sec) station
(m/sec) neous

KOJE 26.00 15.10 19:20 TONGYONG
NAMHAE 28.95 18.40 15:20 NAMHAE
HADONG 27.10 — CHINJU
CHINJU 28.30 18.70 - CHINJU
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Table 2. Damaged area, amount of damage and restroration expenditure

Classification Damaged area

Amount of damage Restoration expenditure

(ha) (thousand won) (thousand won)
KOJE 41.16(30.14) 1,540,877(115,677) 2,276,974(115,677)
NAMHAE 16.46(6.62 703,543(10,550) 1,053,881(10,550)
HADONG 80.81(54.37) 1,138,130(151,637) 1,721,874(151,637)
CHINJU 73.96(00.00) 5,033,472(00.00) 8,080,002(00.00)
Total 1,251.82(890.81) 20,583,640(3,181,137) 31,184,703(3,181,137)
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Fig. 4. Damaged greenhouse at Hadong.

3. 1-2W4g njo|=

PN

Ol

Fig. 5& AR 1-2WH 3929 3
3 438 i Aol

AA Al AFEHE el o] 70!100mel
2~4Q %9 1-2Wd 27} < 30,0008 %
= Ax s gk o] AJAEL 1994d 74
of &8 Zleojm, ol HlFo Az
o 90% A=t A A& g AF
of &3t A k29 +H olFHFL oF 1.
SmAFFon, 32 727t S 5k
o] A=At = B Fo] UFsirld A&
dEHE & BHEF ] U, AwiaEL ol
praa

o] 329 slzd dElA Asrd, F
7 15~18cm, Z o] 50~60cm, wj¢] Qo] 40~
50cme] P37l =9 ¥ 15em, ¥ 25cm,
ol 40cm, w§jZe] 40cm HFe] Ao}
7122 =o] A, Aze FF 2 =27
FAG el A " AL o £ dqd

Fig. 5. Damaged greenhouse at Koje.

v. osiel EMAE H 7|x9
ol&fx{stefolf Cist HE

1 72 os Y ols

>
_l':_l
(=)
I3
_O‘_I_{
4o
|>

1) olEmel nlsy

1-2Wg e H$&, FHEQgo] ALl RE
Fol AR Bohiyol 418 25 FED F
2~3mAxe] 2EFH Fog nAIY, TREY
& A" 5 A7) W) FHRF) o g 5
2o AME o Ax £9 £ & Aoz
o) Ty, A ARG A olgh o] B P
2 32 A48 B £ gk = A4S #e
F W FHo] ZFolztr AL REL wug
el & stddok ¥ EE, 53 HE9 nyPRrE
FHINE e FS $oenzg ol
g foE slojol & HAeoez e

—171—



A F

DA QA SekaE 3920 gl Eu ol

Bg 97

2) 0|34 Tiojz A

o] 54 o]z 928 AL HolZ 2
Aol QuAYH-E F3] 2Agss PP E 1
g ¢ QU oA AT gojxs} ity
9] ubAYE FolAY WA E FIHAAK
Lig= 8

dubdor opde2 zute] F5F 9 AH
ol Wty ZA A=A, A2 B
o Sl IE LEINZY AS, A
Qx5 116 Foh3tel whel dA gL o
4iAx F7kgdn sgay, g
g} Aol o= diet 2Age WAL A AL
2 43 Hol g

a8y o4 whgog wElolE ol
kg2 AuAYPY L FANE AL F
o] Bolol ¥ Aog AGHC) A B
FH 1 9= dEolE dojxE o] 8~10m,
A7 9~25mm= 77} 3FFola, widHelE
45cm=. 8H= 2ol dubH o)) wFo uljglZ
o] ¥ AL F/HNE AL A A:
RNog A 4 glch. 181 ’éﬂli ol¥l
3 zro] B Fo) WEY A S, HF <
E A3y W el A %eﬂoﬂ AA glel
920 Kb A Istide 2IE
Ao Ay & 91, & ol HE A
HiRBY WE F$2 HAA AFIAEFE
@A =y, Atz sxole] olFH L A
o AdE 4 ¢g¢ AE2 43 "

AEe2o #T AS 9 dFAAV 9
4, 2 RAE A{FAEFSFE 23
gk, i 20HzEifko)lx, ® AXFT AW

o Y& E22YE J2E —% IFFE I
A7l LA FHL 90%01 4 FaseE AP
= A

Table 32 —BRZKAA F2 AH&3te W

elo] E slol ol dial A kA & KN
o2 A Ao RANEAY F 35
Zjd-e AR EA e £330 8 Table 304
A dRebRzt 4 49 AHTFe AR
EQ AS$2 4k = ulEASE AR
Be “HEAMEHERAYE . AR T3

g e olgsga FAss QA
e ANE g F=2 °l%?5}t A¥ 1k + MR B
€ AH8EHch 2E 3 ALAFY AL o
48 A A 2o, fojxd AT
a2 skA egskeh

AANA, w “}éﬂl—r(u—tan(—fv—)sﬁ)
K: &4

yiA e 2AH TR/ m?)
L:wj gl o] (m)

As:gto] 29| JH M (m®)

¢ REBRERR A

Table 30| & & = gl%o] gfolze] ufg]Z
o]7} 10%A = S7H45mm—50mm)3ld, 3
72 2 Jdekgde #@Agle]l AP
°F 20% A= FtE AE 4 £ UAAY,
Qb ge L 1.2~55kg 92 ofF AL A
& 4 ok ghef AAHo] A Ax 9]

7] Z A qkojetd, <IuA gL Table 3of
et glE Ancds didd] 24 "o o
€9, Wz o} 50cm, Fo]= H 25mm
1 AL, YL 2t/m? ~ 3t/m? Fxt
b sk, itz g8 2 of 80kg ~ 120kge.
2 Table 3] 5.52kgol wlaf digks] T AL
o 4 olck v o9} FE LA FH L
712 dbo] mMPE R @3, FHolx U JZ7}
ARYFo 2 JquA g w-g Holg HEol
ZhssteR ol A Gk Aol 7] 2
g E2Folv Bl Fo) MFE A= *l*é 9
2uke] BHE nHT F UAFH S AH
lodol & Ao HAhol

e e L r[r mlo

2. 1-2W#¥ njo| = st

ARNA A Fx Aol AUD A AN
723 A7t gk JFe e A+
olx & F-Eo| &Y Fe2e A
d SAE de Ao Ruge Ut

& X
o JBI
(]

—172—



M EE R REE (4R H23%)

Table 3. Uplift capacity of pipe(D=diameter).

)7
$=30° ¢=35°
L(cm) D(mm) tan(%) tan(34) tan(%) tav(%b)
0.268 0.414 0.315 0.493
45 22 D 1.20kg 1.85kg 1.41kg 2.21kg
@ 2.14 3.30 2.51 3.93
25 D 1.36kg 2.10kg 1.60kg 2.51kg
® 2.43 3.75 2.85 4.46
50 22 D 1.48kg 2.20kg 1.74kg 2.73kg
® 2.64 4.08 3.11 4.86
25 i 1.69kg 2.60kg 1.98kg 3.10kg
® 3.00 4.64 3.53 5.52

D y=16t/m} K=04, @ y=1.9t%K=0.6
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Fig. 6. Grain size distribution curve.
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Table 4. Uplift capacity of concrete pile(D=diameter;K=0.6;y = 1.56T/M?)

7
¢=10° remarks
L(cm) D(mm) tan(%ﬁ) tang
0.131 0.176
40 150 4.6kg 6.2kg 24kg
180 5.5 7.1 34kg
50 150 7.2kg 9.7kg
180 8.7 11.7
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