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Abstract : Upon setting up a dedicated plastic greenhouse for tomato cultivation developed by the Rural Development
Administration on the Gyehwa reclaimed land, this study was aimed at analyzing the problems can be occurred in the
installation of plastic greenhouse on reclaimed lands as well as finding out solutions for improvement. A relatively cheaper
wooden pile was used in the installation in order to supplement the soft ground conditions. Based on the results of ground
investigation of the installation site, both the allowable bearing capacity and pulling resistance of the wooden pile with
a diameter of 150 mm and a length of 10 m were computed and came out to be 30.645 kN. It was determined that
the values were enough to withstand the maximum compressive force (17.206 kN) and the pullout force (20.435 kN)
that are generally applied to the greenhouse footing. There are three problems aroused in the process of greenhouse
installation, and the corresponding countermeasures are as follow. First, due to the slightly bent shape of the wooden
pile, there were phenomenon such as deviation, torsion, and fracture when driving the pile. This could be prevented by
the use of the backhoe (0.2) rotating tongs, which are holding the pile, to drive the pile while pushing to the direction
of the driving and fixing it until 5 m below ground and applying a soft vibrating pressure until the first 2 m. Second,
there exists a concrete independent footing between the column of the greenhouse and the wooden pile driven to the
underground water level. Since it is difficult to accurately drive the pile on this independent footing, the problem of
footing baseplate used to fix the column being off the independent footing was occurred. In order to handle with this
matter, the diameter of the independent footing was changed from 200 mm to 300 mm. Last, after films were covered
in the condition that the reinforcing frame and bracing are not installed, there was a phenomenon of columns being pushed
away by the strong wind to the maximum of 11 m-s”. It is encouraged to avoid constructions in winter, and the film
covering jobs always to be done after the frame construction is completely over. The height of the independent footing
was measured for 9 months after the completion of the greenhouse installation, and it was found to be within the margin
of error meaning that there was no subsidence. The extent to the framework distortion and the value of inclinometers
as well showed not much alteration. In other words, the wooden pile was designed to have a sufficient bearing capacity.
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Fig. 1. Locations for soil survey.
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Fig. 2. Survey locations of footing settlement.
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Fig. 3. Installation locations of strain sensor.

Fig. 4. Installation locations of inclinometer.
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Table 1. Results of geo-layer and standard penetration test (Unit: No./cm).

BH-1 BH-2 BH-3 BH-4 BH-5 Soil stratum Internal friction angle

Im 13/30 8/30 12/30 13/30 9/30
2m 9/30 7/30 8/30 10/30 11/30 )
3m 10/30 1030 1130 11/30 10/30 B(‘S“E;dsiigr 25~30°
4m 13/30 10/30 10/30 12/30 9/30
Sm 15/30 14/30 9/30 14/30 13/30
6m 21/30 19/30 18/30 18/30 18/30
7m 11/30 15/30 13/30 21/30 11/30 )
8m 27/30 14/30 1130 24/30 8/30 D(esli’l‘t’;‘tszgr 30~35
9m 6/30 16/30 19/30 20/30 8/30
10m 4/30 6/30 6/30 4/30 11/30
Ilm 5/30 3/30 4/30 6/30 13/30
12m 7/30 9/30 8/30 15/30 17/30 )
15m 4/30 11/30 9/30 14/30 4/30 D(Z‘i’ﬁi‘tcig)er 20
18m 6/30 10/30 9/30 9/30 5/30
2Im 6/30 5/30 6/30 23/30 9/30
24m 30/30 17/30 25/30 24/30 12/30
25m 26/30 30/30 32/30 30/30 16/30 Weathered soil layer 30
27m 35/30 32/30 50/11 38/30 23/30 (Silty sand)
30m 42/30 28/30 50/23 30/30 25/30
33m 50/6 50/9 50/5 43/30 50/10
36m 50/9 50/16 43/30 50/10 50/11 Weathered rock layer 33
39m 50/2 50/10 50/9 50/11 50/8 (Granite gneiss)
42m 50/4 50/8 50/6 - 50/6

No. of

penetration test 23 23 23 22 23 14
Table 2. Examination of bearing capacity about wood pile.
Vinax (KN) Pa (kN)
Wind velocity Snow depth Pulling Bearing Evaluation
(40 ms™) (40 cm) resistance capacity

Windbreak wall 20.435 (1) 8.176 (1) OK

Outer column 17.206 () 0.678 (1) 30.645 (1) 30.645 (1) OK

Inner column 5306 (1) 17.065 (1) OK

(a) Insert of four rebars in

a wood pile

A% dMA dd s deq
+3
ks
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(b) Form for single footing

Fig. 5. Installation of single footing.
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Table 3. Change of wood pile level between right and 24hours after driving.

Location of Right after driving 24 hours after driving Difference
wood pile (cm) (cm) (cm)
X-11, Y-1 0.5 0.5 0.0
X-10, Y-1 7.0 8.0 1.0
X9, Y-1 11.0 11.0 0.0
X-8, Y-1 10.0 10.5 0.5
X-7, Y-1 4.5 -4.0 0.5
X-6, Y-1 -11.0 -10.5 0.5
X-5, Y-1 8.0 9.0 1.0
X-4, Y-1 22.0 235 1.5
X-3, Y-1 1.5 2.5 1.0
X-2, Y-1 3.0 3.5 0.5
X-1, Y-1 2.0 3.0 1.0

Fig. 6. Breaking of wood pile.

Fig. 8. Location of baseplate in footing. Fig. 9. Tilting of column.
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Fig. 10. Change of settlement at footing (X8, Y3).
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Fig. 11. Change of strain at 4th strain sensor.
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Fig. 12. Change of angle at 6th inclinometer.
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