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Comparision Analysis of Model Test for Prediction of Uplift Resistance in the Reclaimed Land
Greenhouse Foundation
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Abstract

The object of this paper was to evaulate modified proposed design equation in model test result in order to estimate uplift-resistance of timber pile of
reclaimed land greenhouse foundation. Uplift resistance result of model test was increased to according to increased of contact area. Uplift-resistance
result of field test tend to lineary increased to according to increased of embedment depth and contact area. Results of field uplift-resistance was evaluate
compare with modified proposed design equation results of model test and Effective stress method. As the Effective stress method tend to underestimate,
modified proposed design equation results of model test tend to similar type. As the contact area increase, difference between field uplift-resistance
results and modified proposed design equation results of model test was considered uplift-speed.
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Table 1 Range of 3 coefficients (Fellenius, 1991)

Soil Type ¢ s
Clay 25~30 0.23~0.40
Silt 28~34 0.27~0.50
Sand 32~40 0.30~0.60
1.0 { E | I
ézln]d " EIE[p
H Silt 5 \i’:;l'///
0.5 | Clay B, = Gravel |
g V4 1]
Coefficient \‘ 7 Y4 e
v/ ./ $1¢ Clay
0.3 /r ves ’lg +& Siiti T
f/‘ + M Sand
< ; ; f.'—l-ravel
02,5 25 30 35 40 50

¢ (degrees)

Fig. 1 Chart for Estimating 3 Coefficient versus Soil Type ¢ (after
Fellenius, 1991)
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Where, f,: Unit shaft resistance
A, : Pile shaft surface area = (perimeter) x (embedded
length)
(: Bjerrum-Burland beta coefficient = K tand
p,: Average effective overburden pressure along
the pile shaft

d: Friction angle between the pile and the soil
K: Earth pressure coefficient
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(a) Model test box

(b) Fixing zig head

Photo 1 Equipment of model test

Table 2 Strength of wooden pile (Forest&Forestry Technique, 2000)

Longitudinal compressive Longitudinal tensile

Bending strength (kPa)

Shear strength (kPa)

strength (kPa) strength (kPa) Radiation Tangent
53,200 58,400 98,600 11,300 11,000
Table 3 Test condition of uplift resistance test for wooden pile
Diameter (mm) 25 33 40
Embedment depth (mm) 250 390 500 240 400 480 230 340 450
Slenderness ratio 10.0 15.6 20.0 7.3 12.1 14.5 5.8 85 1.3
Contact area (cm’) 196.3 306.3 3927 2488 447 497.6 289.0 427.3 565.5
Table 4 Physical properties of the soil used
Grain size distribution (%) 4
LL (%) Pl (%) Gs 3 OMC (%) uscs
4.76mm 0.074mm (kN/m)
39.4 12.5 2.62 100 948 15,10 20.0 ML
AR HA| =w, AHk2, shexdd, W5 14 Foll Wt 9521510 kN/m® 2.2 Uehgth
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Fig. 2 Physical and mechanical test result

Table 5 Mechanical properties with degree of saturation

Condition of saturation
Sr =50 % Sr =100 %
Yorax (KN/m’) 14.22 13,24
w (%) 13.0 37.0
Vi (kN/m’) 16.08 18,14
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(d) Uplift resistance test

WV | Al A
(c) Embedded of pile
Photo 2 Procedure of model test

A3, B ARo] 2EA (load cell)oll 23HeH 2| (zig)
S 147 F ARk
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Fig. 3 Uplift resistance according to Slenderness ratio
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Fig. 4 Uplift resistance according to Contact area

Table 6 Uplift resistance results according to slenderness ratio

Diameter (mm) 25 33 40
L/B 10 15.6 20 7.3 12.1 14,5 5.8 85 1.3
Uplift resistance (Sr=50 %) 329.0 4324 770.3 367.5 991.8 1068.2 516.5 1001.6 1106.4
Uplift resistance (Sr=100 %) 55 30.5 50.3 9.6 36.1 51.3 26.0 46.3 52.4
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Fig. 5 Relation of uplift resistance according to Slenderness ratio
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Fig. 6 Correlation equation of uplift resistance according to contact area
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Where, A, : Contact area (cm)

o3 HE8Y AE

R ER A ATA AN 4 ARk I}
3 A3} Timber Pile Design and Constructlon Manual (2002)
o =% vls =2 A A AN vl (FHWA-HI-97-013)
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Table 7 Results of field uplift resistance test

Diameter (cm) Contact area (cm?) Uplift resistance (N)
7,854 13,026
25 23,562 42,833
39,270 91,964
9,425 26,735
30 28,274 61,068
74,124 103,528
120000 T 200000 - :
OField Test :f{ie;if;l‘;:st )
odify Equation
g 100000 d -0 g 160000  ——Effectivestress
E 80000 E 120000
= 2
Z 60000 o Z o
£ £ 80000
£ 40000 o g n//
s 20000 g R.=2.26 - A,-1912.2 | S 10000 :—_3/-—/(:
6 R2-0.98 &%
0 | | 0 =y 2 —h
0 10000 20000 30000 40000 50000 0 10000 20000 30000 40000 50000
Contact Area (cr) Contact Area (car)
(a) Correlation equation of field test (b) Compare of uplift resistance
Fig. 7 Compare of uplift resistance according to contact area
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