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Abstract. In order to provide design data support for reducing gale damage of single-span greenhouses, this paper
experimentally evaluated the uplift capacity of a rafter pipe and continuous pipe foundation (anti-disaster standard),
usually used for single-span greenhouses according to compaction ratio, embedded depth, and soil texture. In the
reclaimed soil (Silt loam) and the farmland soil (Sandy loam), the ultimate uplift capacities of rafter pipe were
72.8kgf and 60.7kgf, respectively, and those of continuous pipe foundation were 452.7kgf and 450.3kgf, respectively
at an embedded depth of 50cm and compaction rate of 85% (the hardest ground condition). The results showed that
the ultimate uplift capacity of continuous pipe foundation was significantly improved at more than 6 times that of the
rafter pipe. The soil texture considered in this paper had a sand content of 35%~59% and a silt content of 39%~58%,
and it was shown that the ultimate uplift capacity did not have a significant difference depending on soil texture, and
these results show that installing the rafter pipe and continuous pipe foundation while maintaining appropriate com-
paction conditions can give an advantage in securing stability in the farmland of greenhouses without significantly
being influenced by soil texture. Based on the results of this paper, it was determined that maintaining a compaction
rate above 75% for the continuous pipe foundation and above 85% for the rafter pipe was advantageous for securing
stability in greenhouses. Especially when continuous pipe foundation of anti-disaster standard was applied, it was
determined to be significantly advantageous in acquiring stability in greenhouses to prevent climate disaster.

Additional key words : Anti-disaster Standard, soil texture, degree of compaction, embedded depth, continuous pipe
foundation, rafter pipe
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Fig. 1. Schematics of experimental apparatus.
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Table 1. Specifications of uplift capacity load measurement
devices.

Devices Specifications

Type : MJ44
Screw lead : 5
Gear ratio =1:24
Stroke : 500
Manufacture : MIRESANUP Co., Ltd
(Korea)

Model : HC - KFS43Gl
Input : 3AC, 129V, 2.3A
Output : 400W
RPM : 3000r/min
Manufacture : MITSUBISHI (Japan)

Type : TCLP-500KA
Capacity : 500kgf
Sens : 1.5 mV/V
Manufacture : Tokyo Sokki Kenkyuoio
Co., Ltd. (Japan)

Model : MICRO SWITCH
Range : 0.01lmm ~ 600mm
Manufacture : KUNHUNG ELEC-
TRONIC, Co., (Korea)

Power jack

AC servo motor

Load cell

Displacement sensor

Fig. 2. Soil box.

(a) Rafter pipe

Fig. 3. Experimental pipes.
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Table 2. Physical and mechanical properties of used soil.
Parameters Farmland Reclaimed land
Wy (%) 29.9 22.5
G; 2.65 2.64
Consistency
LL (%) NP NP
PL (%) NP NP
Soil texture (%)
Sand 58.9 34.5
Silt 39.1 57.5
Clay 2.0 8.0
USDA Sandy loam Silt loam
(gem?) 1.77 1.69
OMC(%) 16.2 15.8
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Fig. 5. Grain size distribution characteristics of used soils.
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Fig. 11. Ultimate uplift capacity according to degree of compaction(Pipe continuous foundation).
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