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Post-installation residual stresses in preformed piles jacked into granular soils
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Abstract: The working performance of a preformed pile may be significantly affected by the residual pile stress generated in
the pile installation process. A field-test program is conducted in this study to investigate the load transfer behavior of two
instrumented steel H-piles jacked into granular deposits during installation. Significant post-installation residual stresses are
found to be locked in the test piles. The depth of neutral point for the residual shaft friction increases with increasing pile
penetration but their ratios tend to be an invariable. Besides the well-known elasticity coefficient, the factors affecting the
residual point resistance include the jacking force and the penetration rate. The average residual negative friction accumulates
as the number of jacking strokes increases. Nevertheless, the unit residual negative friction at a given horizon shows a trend of
degradation, which can be attributed to the presence of friction fatigue during pile installation. The residual pile stress is
responsible for the variation in the stress state of the soils surrounding the pile shaft and beneath the pile base prior to loading
service. This indicates that the pile-soil system will follow an unanticipated stress path toward axial loading failure. The data
interpretation methods routinely adopted in the static and O-cell loading tests are going to be challenged in case that the
influence of post-installation residual stress is involved. Also, the post-installation residual stress imposes positive effect on the
uplift capacity of pile and increases the complexity of the plugging behavior of open-ended pipe piles. Assuming that the
distribution of residual shaft friction resembles a folded line, a semi-empirical framework is proposed to estimate the residual
pile stress at any depth from the knowledge of residual point resistance.
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Table 1 Geological profile at Site A

TR Elikrmim  ZBE/m SPT-N “Fi#{E
W+ 0.0 115 10
B AR L -11.5 24.0 36
CDG (1 2) -35.5 9.5 81
*2 7 B TEHR
Table 2 Geological profile at Site B
T B AR Elitrsim  FERE/m SPT-N-F¥E
W 4 0.0 0.5 —
WA -0.5 2.0 6
CDG L (¥ h)2) -2.5 27.0 48

Wi A JBIHIEX, )2 1 B ONRD R E AppAR
+, i B M AAs S/ CDG t. Witz i ik b
¥ILL CDG T AFFZE, TEMNEXI N RALTEEE BE R
B AC R A . MR ECPERE, Bk Lk
Pz B0 TR R L. REW R FEH
AR RRZAL R, & D sR LS. R
TP A E, BINASEA, 2L EEER
BRI S B g L SRR A . CDG ) 25
ATHEEX, ERAENRANEKASaBZEKIR M
JE =, SRR — A 50%, Bk E
ORI 30%, TR R Tab Lok b 1.
CDG + K F-HIKif% dsg=1 mm, Z6 % 14+ T 5~15 kPa,
WEERERf AT Ik 35° ~44° , (HAER N IVER M HE
R R , LI A P R A e T L BB 32°
1.2 RESREEE



1528 "+ T R ¥ #H

2011 4F

FEPA S A B AR, IR 3. BERE N

55C AWM, H AR T 1 /M T AL A 339 mm>325 mm,

=3 HHREASY

Table 3 Basic parameters of test piles
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Fig. 1 Loading procedures for static loading tests on TP1 and TP2
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Fig. 2 Load transfer and residual stress distributions along pile TP1 during installation
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Fig. 3 Load transfer and residual stress distributions along pile TP2 during installation
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Fig. 4 Variation in neutral-point depth against pile penetration
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Fig. 5 Variation in average residual negative friction with

increasing number of jacking strokes
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Fig. 6 Degradation of normalized unit residual negative friction

with experienced number of jacking strokes
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Fig. 7 Degradation of normalized unit jacking shaft friction with

experienced number of jacking strokes
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Fig. 8 Schematic of interface shear during pile penetration
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Fig. 9 Apparent and true distributions of pile stress and shaft
friction of TP1 during loading test
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Fig. 10 Apparent and true distributions of pile stress and shaft
friction of TP2 during loading test
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