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Evaluation of Size Effects of Shallow Foundation Settlement
Using Large Scale Plate Load Test

77 A" Kim, Kyung-Suk o] A @’ Lee, Sang-Rae
b o] %'  Park, Young-Ho 7 A 3 Kim, Sung-Hwan
Abstract

This paper addresses the size effect of shallow foundation settlement in very dense weathered granite soil commonly
encountered in bridge foundation. Load-settlement curves measured from the plate load tests of 5 different plate sizes
in 2 sites were analyzed. The test results showed that the ground beneath the plate was considered not to reach the
failure state and the settlement continuously increased proportionately as load increased. The result implies that settlement
would govern the stability or serviceability of foundation on very dense weathered soil. The size effect is expressed
as a relationship of subgrade reaction modulus to the size of plate. Compared with the previous relationships, the size
effect in this result was more prominent and indicated that settlement prediction using the previous method could possibly

underestimate the settlement of foundation in dense weathered granite soil.
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Fig 1. Depth profile of SPT-N value
Table 1. Soil properties from laboratory and field tests
SITE-A SITE-B Remark
Soil type and classification weathered granite soil, SW—SM weathered granite soil, SW—SM
Percent finer than No.200 % 11.5 ~17.8 8.0 ~ 13.8 wet sieving
Dry Unit Weight Va (kN/m?) 22.3 ~ 22.6 21.8 ~ 22.6 Block Sample
Void Ratio e 0.19 ~ 0.20 0.18 ~ 0.21 Block Sample
(kPa) 100 ~ 105 45 ~ 95 o
Shear Strength Triaxial Test
6 () 27 ~ 54.5 31.5 ~ 47.0 (block sample)
Deformation Modulus (MPa) 110 ~ 189 324 ~ 551 PMT
Shear Wave Velocity v, (m/s) 270 ~ 620 209 ~ 526
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Table 2. Plate dimensions and maximum test pressures
. , . Maximum Test Pressure (kPa)
Size of Plate (B, m) Dimension of plate : :
Site A Site B
0.3 0.30 m X 0.30 mx0.03 m steel plate 22,890 2,998
0.75 0.75 m X 0.75 mx0.04 m steel plate 7,674 6,976
1.5 1.50 m X 1.50 mXx0.04 m steel plate 3,401 4,316
2.4 2.40 m X 2.40 mXx0.05 m steel plate 2,589 2,895
4.0 4.00 m X 4.00 m X 1.50 m reinforced concrete 1,478 1,416

Pressure (kPa)
2000 3000

1000

60 plate size

—&—0.30m
—0—0.75m
—A— 1.50m
——2.40m
—4—4.00m
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100

(a) Site-A

Pressure(kPa)

2000 3000
T T

4000 5000

20

40
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—0—0.75m
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——2.40m
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(b) Site-B

Fig. 3. Pressure-settlement curves
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(b) 0.75 m plate Ioad test

Fig. 4. Failure shape of ground during and after the test
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Fig. 5. Pressure-settlement curves and ultimate bearing capacity
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Table 3. Soil properties used in calculation of ultimate bearing capaicity

¢ (kPa) v (EN/m?) ¢ (degree) N, N,
Site A 88 22 44 151.95 262.60
Site B 77 22 39 85.97 95.03

Table 4. Calculated ultimate and allowable bearing capacities

Site A Site B
q"(kPa) q"(kPa) q"(kPa) q"(kPa)
0.3 m 14,235 4,745 6,331 2,110
0.75 m 15,530 5177 6,802 2,267
1.5 m 17,688 5,896 7,586 2,529
2.4 m 20,278 6,759 8,527 2,842
40 m 24,882 8,294 10,199 3,400
Pressure (kPa) K /K,
’K N
T B,=0.3m 30 10—
£ N K, B
= . 2
g ™, Ky, B,
& "o,
2 o
£ . N e
171 \ 1 e T —
Bg “\. Ksl
K, 10 B/B,

Fig. 6. Effect of foundation size on settlement in terms of coefficient of subgrade reaction
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Table 5. Measured coefficient of subgrade reactions

Plate Size | Coefficient of Subgrade Reaction, &, (kN/m°)
(m) Site A Site B
0.30 952,381 232,558
0.75 143,061 74,074
1.50 70,972 49,751
2.40 56,118 46,512
4.00 67,751 36,232
1000000
- - m Site A
§ ® SiteB
J" 800000 |
X
C
S
G 600000 |
[0}
&
3
© 400000 -
2
»
‘6_ 200000 | b
5 n
S ° ) s
0 1 . 1 . I ‘
0 1 2 3 4 5

Plate Size (B, m)

Fig. 7. Relation of A and plate size B
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