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A Study on the Uplift Capacity Improvement of Pipe-framed
Greenhouse Foundation Using Circular Horizontal Anchors
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Abstract

Bench scale experiments have been carried out to evaluate the adaptability of the anchor for
improving the uplift capacity of foundation of pipe framed greenhouse which is typically adopted
in conventional plastic film glazing greenhouses, such as 1-2W type. In the experiments, disk-
type horizontal anchors, commonly used in general soil works, were adopted and tested with
sand-filled laboratory soil bath using hydraulic jack.

The results showed that the uplift capacities of anchors were increased onto the maximum val-
ues according to the increase of uplift load regardless of anchor diameters(D) as well as embed-
ment ratio(1/D). But the increase/decrease patterns were repeated around the maximum uplift
capacity and these repeating patterns were found to be more significant in larger embedment
ratios.

The increment pattern of maximum uplift capacities were near parabolic with the increase of
L/D ratios in all diameters of anchor plates, and the degree of increment in maximum uplift resis-
tances became enlarged with the increment of diameters of anchor plates.

For all of the embedment ratios, the dimensionless parameters(sigma / rho _d L) of the maxi-
mum uplift resistances decreased as the dimensions of anchor plate increased, and the degree of
decrement was more significant for larger values of embedment ratios. These phenomenon was
assumed to be the Scale Effect caused by the progressive destruction of sand soil.
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Fig. 1. General pattern of anchor failure
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Table 1. Properties of sample soil

Type of test item . value
Water content 0.32
PhYS'C_a| Specitic gravity 2.54
Properties Liquid fimit -
Plastic index N.P.
{ 0.074mm (%) 0.3
USCS SP
Shear Cohesion(kgf/cm?) 0.0
strength Lot
parameter lnte;zgllef(llc)tion 26.3
"] i T
1y +—Ds:=0.55mm
§ Cu=25
é o0 +—i
3
& il

Particle size (mm)

Fig. 3. Grain size distribution curve
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Fig. 5. The instrument for laboratory test
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Fig. 6. Relation between uplift capacity
and displacement
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Table 2. Ultimate uplift capacity of anchor

Dia. of Ultimate uplift capacity (kgf)
anchor plate |L/D Unit
(cm) f 2 Ave | e

1 1.0 0.9 0.95 | 0.015

9 2 3.9 4.0 3.39 | 0.053

3 9.7 94 9.55 | 0.150

1 2.2 2.1 215 | 0.019

12 2 79 78 7.85 | 0.069

3| 15.2 15.8 | 15.47 | 0137

1 3.4 3.2 3.30 | 0.019

15 2 10.2 9.4 9.80 | 0.055

3] 267 | 257 | 26.20 | 0.148
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Fig. 7. Relationship between ultimate uplift

capacity and L/D
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