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SYNOPSIS : In general, a drilled shaft embedded in weathered rock has a large load bearing capacity.
Therefore, most of the load tests are performed only up to the load level that confirms the pile design load
capacity, and stopped much before the failure load of the pile is attained. If a reliable failure load value can
be extracted from the premature load test data, it will be possible to greatly improve economic efficiency as
well as pile design quality. The main purpose of this study is to propose a standard for judging the reliability
of the failure load of piles that is obtained from extrapolated load test data. To this aim, eleven static load
test data of load-displacement curves were obtained from testing of piles to their failures from 3 different
field sites. For each load-displacement curve, loading was assumed as 25%, 50%, 60%, 70%, 80%, and 90%
of the actual pile bearing capacity. The limited known data were then extrapolated using the hyperbolic
function, and the failure load was re-determined for each extrapolated data by the ASCE 20-96 method
(1997). Statistical analysis was performed on the reliability of the re-evaluated failure loads. The results
showed that if the ratio of the maximum-available displacement to the failure-load displacement exceeds 0.6,
the extrapolated failure load may be regarded as reliable, having less than a conservative 20% error on
average. The applicability of the proposed standard of judgment was also verified with static load test data of
driven piles.
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=3 A& n | ZAel Shat Z¢iZo] | A¥ A Yt ASCE 20-96 4 ) ..
3 o} == I =
T No. | (mmy | FEHE (m) (N g AA8E GN) | =
1 400 MW 10.4 0.36 1,160 890
2 400 MW 9.7 0.2 2,900 910 e
WRI
3 400 MW 98 0.48 1,800 1,240 (1997)
4 400 MW 10.0 0.76 3,500 2,700
5 400 HW 13.2 6.0 2,950 2,120
6 400 CwW 10.2 3.0 2,800 1,670
WR2 7 400 CW 102 3.0 1,450 620 475
; ; i (2000)
8 400 CwW 10.2 3.0 1,660 800
9 400 HW 13.3 6.0 4,000 2,300
10 1,000 HW 135 20 14,000 12,500 404
WR4
11 1,000 HW 135 22 19,000 10,480 (2004)

Y MW = Moderately Weathered, HW=Highly Weathered, CW=Completely Weathered
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5 (ASCE W) dEAE HAdg <At ] gk dEAE HAdig 24 =3 3k A8 Hd QA =33 7k
o Eacy ek | sk AskFE | Es i - A Zl sk Eiacy i - A sk | Es Zl sk
(kN) (mm) (KN) (mm) (kN) (mm) (kN) (mm) (KN) (mm) (kN) (mm) (kN) (mm)
1 890 10.3 222 0.6 263 8.7 438 2.1 536 9.7 518 3.3 583 9.9
2 910 10 205 04 684 10.1 446 2.7 552 9.6 534 4.1 589 9.8
3 1,240 11 300 1.1 1,059 114 600 16 N.A N.A 726 2 2,077 14.8
4 2,700 155 669 14 1,342 12.4 1,350 3.6 2,268 155 1,601 49 2,275 15.6
5 2,120 16.5 508 1.7 3,091 21.8 1,057 5.4 1,509 146 1,263 71 1,633 152
6 1,670 12.8 410 1 545 9.7 828 3.3 1,019 114 960 42 1,118 11.7
7 620 10.5 153 0.7 271 8.8 304 2 432 9.3 357 2.8 450 94
8 800 10.6 195 0.9 376 9.1 400 3.1 508 9.6 480 3.9 557 9.8
9 2,300 175 570 4 2,351 185 1,139 81 2,515 19.3 1,364 9.8 2,572 195
10 12,500 23.44 3,107 38 9,107 20.6 6,193 89 10,816 21.8 7,382 11 11,491 22.3
11 10,480 21 2,539 3 6,596 18.7 5,190 8 7,943 19.7 6,256 104 8,428 20
gH 22 W1 70% gH s W19 80% gH A= W9 90%
AZ vk g
s (ASCE ) dEaE Holgk <4t o gk dEs Hdgk o4k o gk deEzs Holgk o4t o gk
o e Astg | &tF etk | sk Astg | sk st | s Astg | sk Aatg | sk sheF
(kN) mm) (kN) (mm) (kN) mm) (kN) (mm) (kN) (mm) (kN) mm) (kN) (mm)

1 890 10.3 614 4.9 641 10.1 697 6.5 697 10.3 798 8.9 759 105
2 910 10 628 55 651 10 723 71 709 10.2 817 8.7 767 10.4
3 1,240 11 849 2.8 1,514 12.9 990 5 1,329 12.3 1,115 85 1,363 124
4 2,700 155 1,878 7 2,332 158 2,119 9.4 2,453 16.2 2,416 129 2,975 16.6
5 2,120 16.5 1,439 8.6 1,743 15.7 1,676 10.9 1,882 16.3 1,893 13.7 1,953 16.6
6 1,670 12.8 1,126 5.7 1,237 12.1 1,319 7.8 1,394 12.7 1,493 10.1 1,467 129
7 620 10.5 430 42 506 9.6 491 59 537 9.7 556 8.2 555 9.7
8 800 10.6 560 5.2 625 10 638 6.7 669 10.1 720 85 711 10.3
9 2,300 175 1,600 11.7 2,591 19.6 1,800 13.3 2,555 194 2,018 152 2,515 19.3
10 12,500 23.44 8,636 13.3 11,973 22.7 10,000 16.7 12,111 22.8 11,130 19.7 12,149 22.8
11 10,480 21 7,321 12.7 8,776 20.3 8,141 14.7 9,075 20.5 9,371 179 9,612 20.9
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