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In-situ test study on vertical compressive bearing capacity
characteristic of large diameter super-long impact-cone concrete pile
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Abstract: Based on the vertical static load test and mechanical test of three single piles of the land trial ramming area and
three single piles of the seatrial ramming area of a petroleum storage project in Guangdong Province, through dynamic

compaction of 8 MN-m was carried out for the land backfill area and sea backfill area. The load transfer mechanism and
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vertical load bearing behavior of the pile are discussed according to measured data of super-long impact-cone concrete
pile. The results show that the Q—s curves of the testing piles are of slow change type, pile top residual settlement is over
49%, and pile top resilience rate between 20.4%—-50.6%. Under the limit loads, the proportions of end resistance in total
resistance are between 6%—34% of the land area, and the proportions of end resistance in total resistance are between
16%—35% of the sea area respectively, which proves that the six piles are of friction pile or end-support friction pile. Pile
side friction and pile end resistance play with the asynchronous nature, loads mainly borne by the pile side friction. The
pile shaft resistance peak occurs at the top of piles or shalow soil layer, namely from the top of the pile 0.14-0.47 times
the length of the location after dynamic consolidation treatment of shallow foundation; part of ultimate side friction of
soil layer are higher than the side friction value provided by the existing norms; testing piles of the sea area give fuller
play to piletip resistance than the land area.

Key words: super-long impact-cone concrete pile; static load test; pile shaft force; pile side friction; piletip resistance
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Tablel Thicknessand elevation of soil layers

12d
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Table2 Parameters of testing piles

fm /m /m

TP1 120 5.880 64.5 53.75 1.32
TP2 120 5.880 64.5 53.75 1.32
TP3 1.20 5.880 64.5 53.75 1.32

TP4 120 5.880 68.5 57.08 124
TP5 120 5.880 70.1 58.42 121
TP6 120 5.880 69.0 57.50 1.23

/m /m /m
7.00~19.00 1450 -13.88~0.16
0.50~10.00 3.03 —-20.44—5.42
1.00~16.60 5.50 —26.96~—6.62
0.60~16.80 451 —34.44~—9.72
0.50~13.10 4.69 —40.58~-11.27

a 0.70~18.30 6.60 —37.58~-14.29
1.00~19.70 5.90 —46.28~—22.54
1 0.60~6.70 2.70 —42.22~—20.79
0.80~20.70 6.54 —-53.49—24.79
a 0.50~6.70 242  -55.40~-27.22
2 0.60~13.10 497 -52.51~-29.65
0.60~25.10 7.73  —62.79~—30.40
1 0.45~11.60 3.47 —64.95~—29.01
1 0.50~16.00 5.12 —75.52~—17.66
2 0.40~18.00 3.99 —-87.49~—14.90
3 450m
[12]
8 MN-m
2
2.1
2 1 [12]
1200 mm 3
6 (TP1~TPg)
45m C35 0.45
S8
55 mm 9 MN
=15D (D

2.2
6 TP3
I I
TP3 2.24~2.80 m TP6
6
30 MPa 60 MPa
22 MPa
25.56 MN
6
3
31
24.0 MN 4
[7,13]
3.2
- Q)



2574 (

O/MN
0. 48 96 144 192 240 288 33.6

(o) SN )

s/mm

70

1—TP1; 2—TP2; 3—TP3; 4—TP4; 5—TP5; 6—TP6
1 00 Q-s0OD0
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Table3 Results of compressive static load tests
M N/ mm/ frmm mm/ % 0
%

TP1 2400 1868 426 1442 2238 77.2
TP2 2400 1493 755 738 506 49.4
TP3 2400 5334

TP4 2400 2476 1200 1276 485 515
TPS 2160 6147 1646 4501 26.8 73.2
TP6 2400 2854 582 2272 204 79.6

21.38 MN 4

Q-s
40 mm Y
24.00 MN
12.00 MN
3 (TPL TP2 TP3) 3
(TP4 TP5 TPE)
30%
3
11.60 MN
11.56 MN
(9 MN)
4
4.1
TP1~TP6
100m
2
5%
2
TP1 2
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Fig. 2 Profile of steel gauges layout of testing piles
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Fig. 3 Axial force distribution curves of testing piles
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Fig.4 Curvesof lateral friction resistance of testing piles
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Fig. 5 Sidefriction—depth curves of test piles
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Table5 Standand values of pile side friction for sea area

/kPa /
Im  TP4 TP5 TP6 kPa
3 TPL 0~20 214 80 135 143
173 kPa 15.0~21.0 m 2.0~9.0 238 152 195 21-~102
P2 90 kPa 27.0~30.9 9.0~16.3 170 131 130 144
m 85~61.2 m 163217 116 167 111 131 22-86
0-80m  612-63.2m 217-272 84 157 95 112
TP3
60 kPa 2.0-85 m 272322 74 113 8 9
3
4 322-356 66 76 74 72 1102

356~416 52 53 70 59
416~471 50 61 56
471~553 46 41 59 48

4 O00D0O0OOOOOOOOO
Table4 Standand values of pile sidefriction for land area

/ /kPa /
m TPL TP2 TR3 kPa 553~635 40 38 64 47

0-20 100 52 35 62 1 63.5~67.3 41 87 67 120~140
2085 130 67 60 8  21~102

85~150 149 76 47 91

150~210 173 8 47 101 4[7] °
210~270 136 87 38 87  22-86 .
1 270~309 114 9 45 83
[19]
309-384 8 77 37 68 -
384~47.7 74 68 3B 59 5 _q0p 1 2
1 -2

477542 65 55 30 50
542~612 37 43 30 37

2 40 39 40  160~240
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Fig. 6 Tip resistance—load curves of test piles
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