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Bearing capacity Calculation of Displacement in-situ Concrete Pile
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SYNOPSIS : Europe and US which have more restrictive regulations than Korea about the
noise and vibration during construction are using Auger-cast Pile to reduce the problem relating
with noise and vibration. However Auger-cast Pile has problems like difficult quality control and
low bearing capacity. In Europe, Displacement in-situ concrete Pile has been used to sove that
problems since 1990s, and Korea has performed the test construction in 1997 and it has been
used as the real structural foundation since 1998. Test and real construction results verified that
the allowable capacity of the pile(diameter = 410mm) is between 70 and 100ton. Though De
Beer & Van Impe design method utilizing CPT result is used to calculate the bearing capacity
of the Displacement in-situ Pile, Korea is dependant upon the SPT as the sounding test, so
design method utilizing SPT result is necessary to promote the application of the pile. To find
out reasonable design method using SPT result, earing capacity of the pile constructed in sand
and clay in Korea was calculated using Meyerhof, SPT-CPT translation method, Nordlund,
Douglas and DM-7 method, and the calculation results were compared to the load test result.
Analysis result shows that SPT-CPT translation method is more reliable than others and
economical design can be possible because it considers efficiently the friction capacity of
Displacement in-situ Pile.

KEYWORDS : Displacement in-situ concrete pile, bearing capacity, design method
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X 3t & & (ton)
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5.0
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15.0 \ \

AN _
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A3 (mm.
N
o
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= gy | R | Ag4

1 0.0001x*+0.0477x+0.164 | 09994 | 1.56e*™® | 09566 | x/(-0.0127x+17.42) | 0.5135
2 | 0.0001x*+0.0266x-0.0572 | 09998 | 0.6964e"™> | 09309 | x/(-0.1061x+37.598) | 0.906
3 | 0.0003x>+0.0064x+0.0742 | 0.9993 | 0.4507¢™7* | 0.9589 | x/(-0.203x+53.55) | 0.9495
4 0.0003x%+0.0188x-0.019 1 0.6202¢*™ | 09359 | x/(-0.1498x+40.467) | 0.8748
5 | 0.0002x*+0.0495x-0.1031 | 0.9997 | 1.2614™* | 09258 | x/(-0.0548x+20.96) | 0.8882
6 0.0002x*+0.0298x-0.2067 | 0.9904 | 0.6451e"™ | 0924 | x/(-0.1434x+39.627) | 0.8484
7 | 0.0002x*+0.0421x-0.2599 | 0.9993 | 0.8784e""* | 0.9056 | x/(-0.1094x+29.735) | 0.7578
8 | 0.0005x°+0.0424x-0.0839 | 0.9993 | 1.2374¢"™* | 09264 | x/(-0.0749x+20.593) | 0.8372
9 | 0.0001x%0.0142x+0.5132 | 0.9955 | 0.8336e™%™ | 09304 | x/(-0.1337x+28.429) | 0.7591
10 8E-5x°+0.0457x-0.2063 0.9986 | 0.9637¢"™™ | 09015 | x/(-0.0668x+28.007) | 0.7598
11 | 0.0003x%+0.0259x-0.0438 | 0.9999 | 0.7683e°™%* | 09356 | x/(-0.1137x+33.126) | 0.8915
12 | 0.0024x%-0.0756x+1.2217 | 0.9893 | 1.1595¢"™%* | 09662 | x/(-0.0916x+15.877) | 0.8796
13 0.0002x>+0.047x-0.2453 0.9992 | 09556 | 0.891 | x/(-0.0958x+28.038) | 0.6937
14 | 0.0003x%+0.0318x-0.0415 | 0.9999 | 0.9366e""%* | 09319 | x/(-0.0928x+27.331) | 0.7845
15 | 0.0003x7+0.0318x-0.0415 | 0.9965 | 0942”7 | 09551 | x/(-0.095x+25.976) | 0.9381
16 | 0.0005x*+0.0163x+0.0334 | 09997 | 0.801e”™* | 0942 | x/(-0.1238x+30.297) | 0.8728
17 9E-5x>+0.0262x-0.027 0.9999 | 0.6955¢"™* | 0.930 x/(-0.085x+38.28) | 0.9281
18 | 0.0002x°+0.0413x-0.1224 | 0.9988 | 09671 | 09086 | x/(-0.0771x+27.566) | 0.7882
19 | 0.0002x*+0.0341x+0.0766 | 0.9996 | 1.1238¢7** | 09533 | x/(-0.0562x+23.282) | 0.9871
20 | 0.0006x7+0.0145x+0.3044 | 0.9987 | 1.0746™7™ | 09515 | x/(-0.083x+22.967) | 0.9293
21 | 7E-05x%+0.0322x-0.4626 | 0.9884 | 0.4591e™** | 08566 | x/(-0.286x+77.773) | 0.6265
22 8E-5x*+0.0558x-0.3181 0.9981 | 1.5154e*™™ | 0.9118 x/(-0.0469x+235) | 0.7599
23 | 0.0003x*+0.0505x-0.1866 | 0.9976 | 1.149¢°”* | 09419 | x/(-0.0838x+23.337) | 0.842
24 0.0006x°-0.03x+0.3661 0.9942 | 04476 | 09919 | x/(-0.2281x+52.589) | 0.9768
25 | 0.0004x°+0.0064x+0.1635 | 0.9977 | 0.4826e*™™ | 09631 | x/(-0.1756x+40.819) | 0.9774

23} 2o AYPAo) olste] NBAWHE ol %9 AFZe] 7 Vesice] IIAA
24 2 3ho} Stability Plot W¥o] o8 I 872 HHARE ® 529 2ok
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w =% o %% T s0en | d4e5 | igas | wo
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