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Abstract. This study was conducted in 8.2m wide single-span greenhouse to investigate the effect of presence or
absence of rafter steel pipe joint and foundation conditions on greenhouse structural performance. Structural
performance was evaluated by static loading test using the structural performance evaluation system for single-span
greenhouse. The measured displacement was compared with the predicted result by numerical analysis. The
displacement of each measurement location showed a significant difference regardless of the conditions of the
foundation and presence or absence of rafter steel pipe joint. Compared to the hinge conditions, the difference in
structural performance of the greenhouse in the fixed conditions was seen to be relatively large. The difference in
structural performance according to presence or absence of rafter steel pipe joints, the lateral stiffness of the joint was

8.1% greater.
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Fig. 1. Specimen dimensions.
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Fig. 3. Detailed photo of a rafter joint
Table 1. List of the experiment.
NO. Specimen 1D* Foundation type Joint
1 FC Fixed No
2 FJ Fixed Yes
3 PC Pin No
4 PJ Pin Yes
FC: fixed continuous, FJ: fixed joint, PC: pin continuous, PJ: pin joint
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Fig. 4. Force testing of the specimen.
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Fig. 6. Comparison of force-displacement curves for the rafter joint at D1: fixed (A), hinge (B).
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Fig. 7. Comparison of force-displacement curves for the rafter joint at D3: fixed (A), hinge (B).

Table 2. Comparison of stiffness by specimens at D1.

Specimen 1D Force (N) Displacement (mm) Stiffhess (N/mm)
Experiment (FC) 963 -87.1 11.1
Experiment (FJ) 1041 -86.8 12.0
Experiment (PC) 365 -90.0 41
Experiment (PJ) 375 -90.6 41
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