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Abstract

An elastic analysis under wind load was performed for the double layered
plastic greenhouse model developed particularly for minimizing damages under
typhoons at Cheju Citrus Research Institute in Seagipo city. General EVA film
was used for the inner covering and the developed special film which would break
the wind pressure down was used for the outer covering. The wind tunnel test
showed this special film reduced the wind speed up to 8 to 98% under well
controlled situation.

Based on the elastic analysis performed in the study, the behavior of the
greenhouse was changed significantly due to the boundary conditions. Not like
other researchers before we applied dead load of the concrete support to the
ground pipe and fixed support boundary conditions at the 4 corner pipes. The
analysis shows that the greenhouse was lifted and pulled the pipe out of the
ground due to the sucking wind pressure. The behavior of the greenhouse was
quite similar to that one real greenhouse failure. Therefore, not only we need to
find the realistic boundary conditions for the supports, but also need to find how
to rest the pipe supports on the ground without economic loss.
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Fig. 1. Schematic diagram of wind tunnel experimental apparatus.
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Table 1. Open type wind tunnel.

Item Specification

Range of wind velocity 05 - 40 m/sec

Test section 400(D) X 400(H) X 1200(L)mm
Blower type Axial fan

Driving motor AC T5KW
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Table 2. General properties of carbon steel pipes and wire.

Qutside Diameter . . Modulus of
size diameter allowance Th(lriknﬁfss le/%:)t elasticitzy
(mm) (mm) (kg/cm”)

$20 212 *05 2.65 1.60
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Table 3. First experimental results of wind speed reduction
due to wind-break net installed inside of the duct.

Inflow velocity Outflow velocity Speed reduction ratio(%)
Vi (/s)] [V2 (m/s)] (1- _I‘%) X 100
5 01 08
10 13 ]7
15 22 &5
20 2.8 86
5 33 8
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Table 4. Second experimental resuits of wind speed reduction due to wind
-break net instalied outside of the duct (30cm from the duct).

Inflow velocity | Distance from the duct | Outflow velocity | “Peed redll}gtion ratio(%)
Vi (m/s)] entrance(cm) [V2 (m/s)] - '171) x 100
5 0 092 82
20 041 92
40 0.2 9%
50 0.1 98
5 2.4 80
10 20 2.01 80
40 194 81
50 171 83
0 33 78
15 20 2.11 82
40 2.62 83
50 2.56 83
0 362 82
2
0 20 3.02 85
40 278 86
50 2.06 90
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DISPLACEMENT MAGNIFICATION FACTOR =  1.00 CRISINAL ME3H
§ TTME COMPLETED IN THIS STEP  1.00 TOTAL ACCUMULATED TIME  1.00

ABAQUS VERSION: 5.5-1  DATE: 1S-FEB-97 TIME: 14:22:56

STEP 1 INCREMENT 1~

(a) Deformed shape of a section near the edge

DISPLACED MESH

DISPLACEMENT MAGNIFICATION FACTOR =  1.00 CRIGIVAL ¥E3H DISPLACED MESH

TIME COMPLETED IN THIS STEP 1.00 TOTAL AGCUMULATED TIME 1.00

ABAQUS VERSION: §.5-1 DATE: 15-FEB-97 TIME: 14:22:56

STEP 1 INCREMENT 1

(b) Deformed shape of a section in the center of the model
Fig. 7. Deformed shape of the model (magnification factor=1.0).
- 3 =

FHFe ARl 1008 dE gow ol 8 2 3
NEEERIEESE EPERNIEC TS 4
WrEe] ddidez FOouZE o FiF 1. FEIEH. 1994 g8 AHEAA
S ZRAAA AAT 5 YA B3 B 7]%(‘2})‘ o
TFolAE AZolA7t dZAHE Y-3 FEF 2 dIFEESE. 1996 ALAAETEAA
A WREAZ 29d@ AL Adene ZIEZAYA - AA/AF L 4R
RE AZ4S 1AAZZ Ho} FAsgch Bhil

- 189 -



-9l FEE 2ed

10.

11

Add. 19%. AAde Tz g
Addd #25gd HAJsE A4F 7|
XY AF AUt AHdAgdT
A ZHAEY 15 : 4371

&84 1006 249l A4 FES} A

:-’. T L4
g et Addd #E5dd] dsE
A% RIS FAUtR A
AdddTAs B&AEY 35 47-119.

. ASA 1956, AFAY doaa e Tz

Az e AFAY A )
FHL 3 AEAY. AF=E
E1% Y ;4768

o b M
S
o

. AFEFAGER. 1997, 973 BFERE

A2 e 24 38-39.

. Altar Computing, Inc. 1995. HyperMesh

documentation Version 2.0. Altair/finite
applications. Troy, MI 48084. US.A.
ANSI/ASCE 7-8. 1990. Minimum
design loads for building and other
structures. ASCE Standard.

. ASCE. 1991. Guide to the use of the

wind load provisions of ASCE 7-83
(formerly ANSI A58.1).

Hibbitt, Karlsson & Sorensen, Inc. 1994.
ABAQUS/Standard user’s manual Vol.
I & I version 55. Farmington hills,
MI 48334, US.A.

The National greenhouse manufact-
urers association [NGMA]. 1983.

_190__

=
2
N
o2t
'_QJ_
g
)
=
oo
=
il
of
T
L%
q
o
o
44
N
:(é
2



