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< Abstract >
Proposal for improvement in wind resistance performance of greenhouse for agricultural use
-Reinvestigation on wind load and improvement of frame structure-

Hirotomi Yamasaki
. Current state of wind resistance of green house

Many green houses collapse by such strong wind as typhoons every year. The reasons are divided
broadly into two problems, validity of wind load used in green house design and structural
resistance. In recent years, the some proposals on improving the wind resistance are reported. As
one of these proposals, the structural improvement of Arch pipe houses is reported by Kochi
prefecture and Kochi University of Technology. This report didn't work on quantitative research of
improvement effect. In addition, there are a few problems in erection. Concerning the wind load,
there was the research which investigated the validity of the wind loads on the green house by wind
tunnel test. The report showed that the pressure exceeds the value shown in standard slightly.
However, the loads in standard are almost appropriate. Both standard and the wind tunnel test
report show that only the lift force acts on roof. On July 4, 2006, the damage due to tornado
happened at Tosayamada cho. Although the damage itself does not have a direct link with this study,
some collapse examples of green houses suggest that they suffered downward wind load. Thus, the

reinvestigation on wind load is considered to be necessary.

2. Objectives of this study

The objectives of this study are divided into following two categories.
Performance evaluation of structural improvement
Evaluation of structural performance of beam column joint in green house
Examination on further improved joint.

Reinvestigation on wind load

3. Evaluation on improvement of frame structure
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the end of beams.

The loading test setup is shown in figure 1. T shape test model were fixed to load frame and
displacement of column and beam was measured (column: 3 points, beam: 4 points).

The result of loading test is shown in figure 3.2. The displacement of type increase from 350N
m, but a almost constant rigidity is kept from them on. type and types keep a almost

constant rigidity up to 2700N m , types keep a almost constant rigidity up to 3600N m.

4. Reinvestigation on wind load
As mentioned above, some green houses might be damaged due to the downward wind load. These

damages conflict the wind load in the report, which showed that only the lift force acts on the roof.
Since the green houses are very flexible structure and are apt to suffer the large deformation, the
surface pressure distribution on green houses may vary with the deformation of houses. In this
study, the variation of the pressure distribution of largely deformed house is investigated.

Calculation of large deformation by frame analysis.

Calculation of pressure distribution on largely deform house by computational fluid analysis.

Comparison on wind load of deformed and not deformed houses.

5. Evaluation for the proposal of green house design
Evaluation on improvement of frame structure.
Strength of all tested beam column joint is appear to be sufficient, if the wind load at 50m/s is
assumed. Test joint are not perfectly rigid. However, the rotation angle is very small. Thus in the
structural design, the assumption of rigid joints can be used.
Reinvestigation on wind load
Positive pressure was found on roof of largely deformed house. Thus, the collapse of houses due to
downward wind load may occur.
The present design based on the assumption of small deformation can not ensure the safety of the
house completely, and the improved design method is required, taking the effect of the deformation
into account.



