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Table1 Fundamental material properties

Material  Gs Dpax(mm) emax emin  Uc CaCO3(%)
Dogs Bay sand 2.72 2.0 2.451 1.621 1.92 94
Ube Masado 2.62 2.0 1.210 0.580 9.82 -----
hio sand 283 0 1:083 D:AdY 2id3 e

Toyoura sand 2.64 0.5 0.973 0.635 1.20
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Table2 Results of triaxial compression tests of sands used

br o, Cp’ Go.u ®'sp @'cn Dr o, Cp’ Gp.i &'sp D'eh
) (kPa) (MPa) (Deg.) (Des.) & kPa) (MPa) (Deg.) (Des.)
Dogs Bay 40 50 0.020 9.13 41.8 36.0[Toyoura 75 50 0.0027 13.33 22.3. 31.5
sand 40 100 - 0.030 14.52 42.3  36.0 sand 75 100 0.0042 22.67 29.5 31.5
40 200 0.046 15.67 39.2 36.0 75 200 0.0056 34.33 30.0 31.5
40 400 0.076 23.00 34.1  36.0 75 400 0.0068 48.83 29.5 31.5
7S 50 0.011 11.43 . 40.0 36.0 100 50 0.0010 13.73 23.4 31.5
75100 0.019 14.67 42.5 36.0 100 100 0.0016 28.93 33.7 -31.5
75 200 0.021 18.20 41.4  36.0 100 200 0.0027 35.87 .29.3 31.5
75 400 0.033 31.23 36.7 36.0 100 400 0.0054 49.73 32.2 31.5
90 50 0.022 16.53 43.3  36.0jAio sand 75 50 0.0073 11.87 30.4 32.5
90 100  0.029 20.20 43.9 3.0 75 100 0.0104 12.00 31.3 32.5
90 200 0.036- 25.50 42.1 36.0 75 200 0.0128 22.30 32.6 32.5
90 400 0.046 30.73 38.3  36.0 75 400 0.0163 28.80 35.6 32.5
Ube 120 50  0.017  8.13 41.0 38.1 90 50 0.0070 14.03 32.8 32.5
Masado 120 100  0.030 12.07 40.6 38.1 90 100 0.0090 29.13 36.1 325
120 200 0.042 13.80 41.9 38.1 90 200 0.0130 27.93 31.2 325
120 400  0.071  20:07 41.3 38.1 90 400 0.0160 91.67 35.4 32.5
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Table3 Results of model pile tests of sands used

or o, &'y Ko on O Gy Gy /Dy apoy ooy NoF Ng Fs
%)  (kPa) (Deg.) (kPa) (MPa) (MPa) (%))  (MPa) (MPa)
Dogs Bay 40 50 30.4 0.016 0.76 0.94 1.21 254 0.75
sand 100 60.8 0.025 1.07 0.9 6.1 1.31 1.87 18.7 0.47
150 36.0 .41 91.2 0.030 1.18 1.18 10.0  1.49 2.37 15.8 37.8 0.40
200 121.6  0.037 1.44 1.81 2,63 13.2 0.35
300 182.4  0.046  1.80 2.30 3.86  12.9 0.34
5 50 30.4 -0.0068 1.19 1.06 7.8 1.52 311 62.2 1.62
100 60.8 0.0080 1.54 1.32 8.0 2.05 3.62  36.2 1.63
150 36.0 0,41 91.2 0.0130 1.82 2,44 445 297 37.8 0.97
200 121.6 0.0170 1.8 1.60 7.7 2.57 5.6 25.8 0.79
300 182.4 0.0220 2.50 2.10 7.5 3.2 575 19.2 0.65
400 243.3 0.0260 2.85 2,22 7.0 3.5 6.08 15.2 0.51
90 100 60.8 0.010 2.00 2.14 11.0 2.82 553 553 1.45
' 200 36.0 0.41 121.6 0.023 2.50 2.50 10,0 3.32 6.00 30.0 37.8 0.75
300 182.4 0.021 272 2.72 10.0  3.65 6.87 22.9 0.61
400 243.3  0.033  3.02 2.96 9.5 3.88 7.1 17.8 0.42
Ube 120 50 ’ 29.3  0.011  0.65 1.12 22,0 1.10 2.50  50.0 1.18
Masado 100 38.1 0.38 58.7 0.018 1.10 1.8 20,0 1.62 3.07  30.7 49.3 0.72
150 88.0 0.024 1.35 1.97 20,0 1.95 3.91  26.1 0.62
200 117.3  0.031 1.59  2.43 19.5  2.35 4.63  23.2 0.55
Aio sand It 50 32.1 0.0050 1.14 1.00 5.8 1.39 2.70 54.0 2.25
100 64.2 0.0090 2.20 1.85 7.0 3.00 5.50 55.0 24.6 2.25
150 32.5 0.46 96.3 0.0098 2.56 2.20 6.8 3.7 573 38.2 1.55
200 128.4 0.0130 3.14 2.54 7.0 41 6.41  32.1 1.32
300 192.5 0.0150 3.7 4.60 7.72 2587 1.18
400 256.3 0.0180  4.83  4.01 6.0 6.08 10.76 26.9 1.00
90 100 64.2 0.072 2.83 2,75 9.5 3.83 6.60 66 2.08
200 32.5 0.46 128.4 0.0075 4.05 3.97 9.5 5.43 9.91 49.6 24.6 2.01
300 192.4 0.0092 5.76 5.64 9.3 T7.37 1426 475 1.88
. 400 256.7 0.0135 6.30 6.05 9.5 8.14 15.11 37.8 1.50
Toyoura IS 50 32.6 0.0018 1.85 1.50 5.2 236 4.93 98.4 4.50
sand 100 31.5 0.48 65.2 0.0030 2.93 2.46 5.6 3.87 7.32 73.2 21.9 3.65
200 130.3 0.0047 4.00 3.60 6.2 5.29 10.60 52.9 2.45
400 260.7 0.0060 6.91 5.8 6.4 8.87 16.04 40.1 1.85
100 100 65.2 0.0012 4.72 5.7 13.0 - 6.88 14.20 161.6 7.38
200 3t.5 0.48 130.3 0.0024 6.50 8.13 13.0 9.42 19.20 96.2 21.9 4.65
400 260.7 0.0030 8.96 11.47 13.0 3.12 26.88 67.0 3.058
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END BEARING CAPACITY OF PILE IN HIGHLY COMPRESSIBLE SANDS AND ITS
EVALUATION
Noriyuki YASUFUKU, Kunihiro TANAKA, Hidekazu MURATA and Masayuki HYODO

The aim of this paper is to investigate the pile end bearing capacity in highly breakable
sands such as carbonate sand and decomposed granite soil, comparing with that in the
hard grained silica sands, based on a series of triaxial compression and model pile tests,
and further to discuss the estimating method of pile end bearing capacity in sands,
considering the material compressibility. As a result, it was found that, even if much
higher internal friction angle was obtained, the low pile end bearing capacity could be
observed in the case of highly compressible sands. Further, a conventional manner to
predict the end bearing capacity was presented empilically, combining the compressiblity
to Prandtl’s bearing factor for general shear failure.
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