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Vertical bearing capacity of super-long bored piles in soft soil area

XU Xian-kun, SHUI Wei-hou, CHEN Guo-dong
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Abstract: Through the analysis of the results of super-long bored testing piles in soft soil area in Shanghai, the properties of the
ultimate bearing capacity, the deformation characters of the pile tip and pile body, the change laws of side friction and tip
resistance are investigated. The followings are proposed: (1) the construction of super-long bored pile should take the way of
artificial drilling fluid to guarantee the quality of bored hole; (2) under the vertical pressure, the self-compression of super-long
bored pile is 94% of the total settlement, and the self-compression coefficient is less than 0.5; (3) under the uplift force, the
self-deformation of super-long bored pile is 95% of the total deformation, and the self-deformation coefficient is between 0.5
and 1.0; (4) the side friction of shallow layer soil keeps constant under the increasing loads, but that of deep layer soil increases
to constant value; (5) the curve of tip resistance-displacement is linear varied when the tip displacement is less than 2 mm,
which is rapidly changes when the tip displacement is more than 2 mm. This research is useful for the design and construction
of the super-long bored piles in soft soil area. Also, it has important significance for further studies on load transfer laws of
foundation piles.
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Table 2 Test results of pore-forming
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(STZ1-1~STZ1-4), #FK 85 m (&K 61 m),

STZ1-1 1000 1286 1000 1035 84.95 8520 0.26 8
STz1-2 1000 1236 1000 1028 84.95 8512 0.23 6
STZ1-3 1000 1123 1000 1024 8497 8511 0.26 6
STZ1-4 1000 1176 1000 1027 84.97 8515 0.23 7
STZ4-1 700 879 706 768  63.62 63.9 0.20 7
STZ4-2 700 788 700 734 6356 63.80 0.17 6
STZ4-3 700 922 701 743  63.68 63.90 0.20 5
STZ4-4 700 893 700 735 63.69 6386 0.18 8
STZ4-5 700 783 700 734 6375 6398 0.18 6
STZ4-6 700 885 701 764 63.68 63.84 0.21 7
STZ4-7 700 849 700 724 63.78 64.05 0.18 8
STZ4-8 700 797 704 756  63.84 64.02 0.17 8
STZ4-9 700 906 705 747 6218 6240 0.21 6
STZ4-10 700 879 704 758  62.03 6230 0.21 6
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Table 3 Results of compressive static load tests
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NEE /MM (=52 m) (-85m)
STZ1-1 22000 31.65 5.16 1.89
STZ1-2 21000 27.75 4.24 1.61
STZ1-3 25000 39.94 6.29 2.37
STZ1-4 20000 30.29 3.68 1.38
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Table 4 Comparison between measured and theoretical values of
ultimate bearing capacity
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Table 5 Settlements of compressive static load tests
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STZ1-1 31.65 1.89 6.0 29.76 940 39.70
STZ1-2 27.75 1.61 5.8 26.14 942  37.90
STZ1-3 39.94 2.37 5.9 3757 941 4512
STZ1-4 30.29 1.38 4.6 2891 954  36.09
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Table 6 Results of uplift static load tests

R L 1 S
/KN =/mm
(-42m)  (-65m)
STZ4-1 4800 15.02 2.52 0.72
STZ4-2 4800 16.96 5.35 0.76
STZ4-3 4800 13.97 2.37 0.73
STZ4-4 4800 13.58 2.80 0.65
STZ4-5 4800 15.57 5.04 0.77
STZ4-6 4800 9.03 3.50 0.74
STZ4-7 4800 17.40 3.13 0.82
STZ4-8 4800 18.99 5.26 0.84
STZ4-9 4800 15.54 2.83 0.83
STZ4-10 4800 17.36 3.26 0.92
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Fig. 2 Q - s curves of pile STZ4-5
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Table 7 Comparison between measured and theoretical values of
ultimate bearing capacity
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Table 8 Settlements of uplifts static load tests

B S AR T M5 S AR T
RS SEIME sE bl sEdiE el SR
/mm /mm 1% /mm 1% /mm
STZ4-1 15.02 0.72 4.8 1430 95.2
STZ4-2 16.96 0.76 4.5 16.20 955
STZ4-3 13.97 0.73 5.2 13.24 948
STZ4-4 13.58 0.65 4.8 1293 95.2
STZ4-5 15.57 0.77 4.9 1480 95.1 13.52

STZ4-6 9.03 0.74 8.2 829 9138

STZ4-7 17.40 0.82 4.7 16.58  95.3
STZ4-8 18.99 0.84 4.4 18.15 95.6
STZ4-9 15.54 0.83 53 1471 947
STZ4-10 17.36 0.92 5.3 16.44 947
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Fig. 5 Side friction-depth curves of compressive test piles

MRYEIE I A 3R EE R (85 mAb), 7E 7500 kN
TR CART, M2 SN, BRI S AR IT AR K
FEAE ] . BB 3N, A BTG K. 7R B KA
(25000 kN> YEFIT, HEsmAN & 32 7.1% 4T 2o

MR M S A T B S5 2R, W om0 T B Ay 28008 0 %
WK, BRSO 2.37 mm.

AR A8 B o A8 P B 2R A o P9 A S 2R, T
152 77 - B A5 224 i 2k (B 6). "I LAE
M LA N T 2 mm iy, S BE AT - AR R 2
ARENEAA; s A KT 2 mm i, P&
JESE 0

2500.0T

2000.0 -

£
% 150001

=
Eo 1000.0 -

500.0 -

0.0

0 0.5 é{%ﬁ &w’lni 20 25
[El 6 STZ1-3 umFE S - HESRIL A5 T L L

Fig. 6 Tip resistance-displacement curves of pile STZ1-3
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