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A Comparative Study on the Evaluation of Bearing Capacity for Driven
Pile in Static Load Test
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SYNOPSIS : The allowable bearing capacity of a pile, the most important factor in stability
estimation, is determined by applying safety factor to the ultimate load or yield load. There are
several but contradictory methods available in current design codes to estimate the allowable
bearing capacity and the safety factor. This paper analyzes load-settlement curves obtained from
19 static load tests measured from 11 sites. At all tests, the load is applied until apparent failure
is observed. The validity of the ultimate and yield load estimation method and load caculated
from the settlement criterion is investigated through comparison with the measured data. In
addition, a new procedure to estimate allowable load and safety factor is proposed. Additional
data from field static load tests, such as those incorporated in this study, are needed to more
reliably apply the proposed method in design practice.

Key words : Bearing capacity, Driven pile, Static load test, Load-settlement curve
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3.2.1 SIFSIAIE EAUH| =2 SSHXIX|E ARY At
ALANNY A% SE-QaRAs 7 wARel g FAAAY ARATE e 2o,
Load (ton) Load (ton)
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0 : ‘ : :
5
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10
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E 30 =
g 40 T 25
g
3 0 5%
35
60
40 6-3
70 6-2 6-1
45 7-2 741 5-1
80 50
Load (ton)
0 100 200 300 400
0
10
20
ESO
E: 0
B
o«
50
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X 5. FesteddHel 93 wstE vl
Fetstsag W
A (¢)) (2) 3) 4) (5) (6) (7 (8) 9 (10) (11) (12)
h=4 B [ B -
; 1= 5 : Mazur . Stability : - @)/ | /D) | W/ | B/ | (6)/)
s | A5 goansen | -kiewicz | Chin Plot | goanssn. B S00 | X100 | %100 | <100 | <100
(ton) (ton) (ton) (ton) (ton) (ton) (ton) (%) (%) (%) (%) (%)
1-1 95.0 96.0 96.0 94.3 90.5 94.2] 101.05| 101.05 99.26 95.26
1-2 68.0 68.6 71.0 70.9 66.5 69.3] 100.88| 104.41| 104.26 97.79
1-3 89.5 88.9 85.0 97.1 86.4 89.4 99.32 94.97 108.49 96.53
2-1 127.5 130.0 120.0 153.8 131.8 125.0 132.1] 101.96 94.11| 120.62| 103.37 98.03
3-1 90.0 88.2 82.0 99.0 88.4 89.4 98.00 91.11| 110.00 98.22
4-1 285.0 280.6 251.0 303.0 281.4 260.0 275.2 98.45 88.07| 106.31 98.73 91.22
5-1 178.5 175.1 165.0 217.4 187.1 175.0 183.9 98.09 92.43| 121.79] 104.81 98.03
6-1 102.0 86.0 95.0 109.9 93.0 96.0 84.31 93.13| 107.74 91.17
6-2 68.5 62.9 63.0 71.4 64.4 65.4 91.82 91.97| 104.23 94.01
6-3 71.5 68.8 63.0 79.4 65.3 69.1 96.22 88.11| 111.04 91.32
7-1 99.0 99.8 97.0 108.7 95.3 95.0 99.2] 100.80 97.97| 109.79 96.26 95.95
7-2 90.0 96.1 80.0 104.2 85.7 91.5] 106.77 88.88| 115.77 95.22
8-1 320.0 324.2 300.0 357.1 317.2 324.6| 101.31 93.75| 111.59 99.12
9-1 108.0 104.2 96.0 112.4 104.9 103.0 104.1 96.48 88.88| 104.07 97.12 95.3
9-2 119.0 112.6 108.0 123.5 115.2 103.0 112.5 94.62 90.75| 103.78 96.80 86.55
9-3 102.0 105.8 93.0 106.4 100.6 101.5| 103.72 91.17| 104.31 98.62
10-1 89.0 84.4 73.0 100.0 84.4 85.5 94.83 82.02| 112.35 94.83
10-2 116.0 115.8 110.0 131.6 105.2 115.7 99.82 94.82| 113.44 90.68
11-1 217.0 220.6 190.0 238.1 211.2 215.0| 101.65 87.55| 109.72 97.32
bikTy 98.42 92.37| 109.39 96.69 94.19
fé;ﬁ 4.75 4.95 5.65 3.54 2.30
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=5

=5

6. e&stzdgd el o3t stz vl
g HA Y
A4 ) ®) &) @ 5 ® %) ® © 10)
_ o 2 ) . [~ “ [~ [~ I~ [~
we | 254 | scoge | Efs | S pavisson | ma | (@S | (8T | (K00 | (K0
(ton) (ton) (ton) (ton) (ton) (ton) (%) (%) (%) (%)
1-1 95.0 90.0 78.0 65.0 82.0 78.8 142.10 123.15 102.63 129.47
1-2 68.0 60.0 50.0 30.0 54.0 48.5 132.35 110.29 66.17 119.11
1-3 89.5 80.0 70.0 47.0 66.0 65.8 134.07 117.31 7877 110.61
2-1 1275]  112.0] 1120 110.0 73.0]  101.8 131.76 131.76 129.41 85.88
3-1 90.0 77.0 77.0 77.0 75.0 76.5 128.33 128.33 128.33 125.00
4-1 285.0 245.0 240.0 240.0 230.0 238.8 128.94 126.31 126.31 121.05
5-1 1785]  150.0]  150.0 150.0 152.0] 1505 126.05 126.05 126.05 127.73
6-1 102.0 60.0 50.0 67.0 55.0 58.0 88.23 73.52 98.52 80.88
6-2 68.5 40.0 40.0 46.0 42.0 42.0 87.59 87.59 100.72 91.97
6-3 71.5 40.0 40.0 50.0 35.0 41.3 83.91 83.91 104.89 73.42
7-1 99.0 80.0 78.0 78.0 67.0 75.8 121.21 118.18 118.18 101,51
7-2 90.0 70.0 70.0 55.0 48.0 60.8 116.66 116.66 91.66 80.00
8-1 320.0]  245.0| 245.0 220.0 198.0]  227.0 114.84 114.84 103.12 92.81
9-1 108.0 87.5 87.5 85.0 88.0 87.0 121.52 121.52 118.05 122.22
9-2 119.0 87.5 87.5 80.0 97.0 88.0 110.29 110.29 100.84 122.26
9-3 102.0 87.5 75.0 73.0 89.0 81.1 128.67 110.29 107.35 130.88
10-1 89.0 60.0 60.0 60.0 50.0 57.5 101.12 101.12 101.12 84.26
10-2 116.0 75.0 75.0 58.0 57.0 66.3 96.98 96.98 75.00 7370
11-1 217.0]  1750|  175.0 160.0 157.0]  166.8 120.96 120.96 110.59 108.52
ey 116.60 111.52 104.61 104.27
o 16.86 15.66 17.45 19.97
A%
7. A8t 71 93 3y stE vl
e 7
AdsF N AT e
AR T %) €) @ 6) ®) 6 ©) © | a0 [ap [ a» | a3 | a4
& _ o5 ‘ ‘ IS
2| a0 | 251 | | 250 [oamm | 127 | | QR | QD | OR | O | O | DB
(ton) | (ton) | (ton) | Gon) | (ton) | (tom) | Gtow) | o) | B | @ | @ | @ | @& | @&
1-1 950 92.3] 880 859 83.0] 817 840| 85.8 97.15| 92.63] 90.42| 87.36] 86.00] 88.42
1-2 68.0| 66.5 63.3] 61.5] 54.0] 500/ 60.0] 59.2] 97.79] 93.08] 90.44| 79.41| 7352 88.23
1-3 8905 871 81.3] 77.1] 67.0] 630 720] 74.6] 97.31| 90.83] 86.14] 74.86] 70.39] 80.44
2-1 | 127.5] 124.6] 113.6] 105.2] 106.0] 102.0] 110.0] 110.2] 97.72] 89.09] 82.50] 83.13] 80.00] 86.27
3-1 900 87.8] 836 812 84.2] 97.55 92.88] 90.22
4-1 | 285.0] 280.5] 250.9] 246.4] 230.0] 215.0] 227.0] 241.6] 98.42] 88.03] 86.45| 80.70| 75.43] 79.64
5-1 | 1785 177.5| 162.3] 157.0] 153.0] 151.0] 153.5] 159.1] 99.43] 90.92] 87.95] 85.71] 84.59] 85.99
6-1 | 102.0] 99.0] 850 76.9] 66.0] 610/ 740 77.0] 97.05] 83.33] 75.39] 64.70] 59.80] 72.54
6-2 685 66.8] 61.4] 56.7] 46.0| 43.0] 520| 54.3] 97.51] 89.63| 82.77| 67.15] 62.77] 7591
6-3 71.5 69.5 60.3 53.0 43.0 37.0 50.0 52.1 97.20 84.33 74.12 60.13 51.74 69.93
7-1 99.0] 96.2] 905 87.0] 820 780 840| 86.3] 97.17] 91.41| 87.87] 82.82| 78.78| 84.84
7-2 900 87.3] 79.8] 743] 620/ 57.0] 66.0] 71.1] 97.00] 88.66] 82.55| 68.88] 63.33] 73.33
8-1 | 320.0] 319.5] 272.7] 253.0] 260.0] 194.0] 248.0| 257.9] 99.84] 85.21| 79.06] 81.25] 60.62| 77.50
9-1 | 108.0] 105.8] 97.3] 93.9] 830] 800| 870/ 91.2] 97.96] 90.09] 86.94] 76.85] 74.07| 80.55
9-2 | 119.0] 116.3] 106.0] 103.3] 101.0] 90.0] 103.0] 103.3] 97.73] 89.07| 86.80] 84.87] 7563 86.55
9-3 | 102.0] 995 94.3] 92.4] 820| 780| 84.0] 88.4] 97.54] 92.45] 90.58] 80.39] 76.47] 82.35
10-1 80.0] 86.3] 73.1] 67.5] 620/ 56.0] 67.0] 68.7 96.96| 82.13] 75.84] 69.66] 62.92| 75.28
10-2 | 116.0] 112.6] 85.0] 782 680 620/ 74.0] 80.0] 97.06] 73.27| 67.41| 58.62| 53.44] 63.79
11-1 | 217.0] 214.3] 184.4] 1745 170.0] 154.0] 170.0] 177.9] 98.75| 84.97| 80.41| 78.34] 70.96] 78.34
Bk 97.74] 88.00] 83.36] 75.82| 70.02] 79.43
o 0.80| 4.77| 6.37] 839 952 6.46
bR
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400 T 400 T -
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