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Theoretical solutions of distribution of excess pore pressure due to pile
jacking in saturated clay
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Abstract: Pile jacking will produce excess pore water pressure in saturated clay and affects technical and economic rationality
of design and construction in civil and hydraulic engineering in time and space. In order to obtain theoretical solution of
distribution of excess pore pressure due to pile jacking in saturated clay, the distribution rules of pore water pressure are
analyzed, and the Henkel formula is used to calculate the excess pore water pressure caused by 3D soil squeeze based on
calculated results of the additional total stress. Finally, based on the engineering practice, the distribution rules of displacement
and stress and excess hydrostatic pore pressure are calculated for test and verification of theoretical solutions by means of the
consolidation series solution. It may provide methods for design and construction of pile foundation engineering.

Key words: soil squeeze due to pile jacking; additional total stress; Henkel formula; excess pore water pressure; consolidation

series solution

0 35l

VRLRTIZRE 17 b o Jr AP oS A J R ] 4™ A 5%
He, 75 e =R MR RAR R R i, g
ALK ) o B LB S ™ A T R
#1453 e A GCRETT AR N 20046, B L s 10 2R A0
THIOE RN BEAT IR . (BN T BRI, ASCRUiHE
(1t 3ok 3 A o R F A i AP ] L A g ] 5
TR S A R AN B, IXAMBRRT T IE R AL
BN R URAL A B, X TR0 L5
RBUBR I L ARAE I -

SRRt T on ,  JRAE SR B A1 [ 0T

jillf3

Bl ) CRENE AT BB, A f AR 1] 5 I R B
L5 LR AP A3 Ml S A R8N, AT i
FLBSUK IS 3 25 1) 73 AR DIAR G, P ARG SEE 9800
BEGS AR AL LA rh (R LB 34315 Poulos %
I/ 5K BV I B T e A [l LA B L BRI
TII 53 AT o o THAR 5 TS A i T e e s
FHOBIETT, 70T 1 DOBE R A J [l rp ™ A= Rk b
FLBUK B RN oA S S e

AR RAT BRI S R TR S AR

EEWMB: WEAEFET ARIH (JA12295)
ks AER: 2012-08 - 16



1110 a5 oE L OB ¥

2013 4F

ATERRAC, DU A - b PRI OE 5 L2 e LK
s I BEBEER (8K — B IS DT FU S5 18 5 Sebr TR 4
AT — s 22 HE Y

VORI A OS2 e e L 2 A1 o )
PRAR IR B IR N S AN N AR S IR 3 DA DG, SR AR R 2%
170 ASCIAAMAN L AR 5 3 Ry S BRI g =2 18] 73 Al
THE LR, SR Henkel A AMHTHONE = 4EH 1 i& ik
(KA ALRR A s 775 It bl i LISUK I D i
O S5, RS LA . BN LU )
S AR R e B RE A TR R GERIWE T ORAIE o

1 MR L D ANEBERFLERIE
1.1 ARSI B
RBERITFT X SR AT = R AR AR A, 5 R
Bohw, WS FUERE (B D), Al Rk
u, =u, +2Amurm )

(1)
w=w, +ZBmwm )

u,r, Cosc
My=1-H[zy; wy=—2——: u,=
zy—H +7,

S

Uyt sina Uyl, coS oL Uy sina

0 ’
zy—H +7,

g vy Zoj"j

’W]:

’ H urle
zy—H +7,

OZO—H+I’6,
W, = M, uprysina "y = M2 u,r, sino
Cz-H+r, 7 ¢ z,—H+r,
BRI RS, o HIZINEL TS
z Wi H MK 5 MARYE Carter 250V
Randolph 25" s (4T aR /NLEL 4R CRIR S5
PEAE S % R3] A, B, WA E IS () 2m A
RBEG w wy AR KL, FEALBELSL, HAR A AN
HAWREE: u,, w, EALEELFEIERE: XFEA
WA, B WTHE, u, wiRER TNy fLIFLEE
RER U F 55 o 0 A% oA B, w 383 2 1 5 A
ooy =05 u,,w|r:w =0, ur’WL:w =0 ., z,=H
PR I A FLREIL T, 2z, > H FRom~HEJE L AR BT by
AR, Db i A A PO o R, AR ) AR
br, z AR mARER (LI 1D,

u’|r

1 HEFLY SK4EE

Fig. 1 Pile cavity expansion
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Table 1 Values of measured bearing capacity and equivalent

consolidation degree
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Fig. 6 Contours of excess pore water pressure
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Fig. 7 Comparison of consolidation degree based on field test and

theoretical computation

3 & &

MRAEDURE B LB I B g v SRR i 2, R
Henkel 23X, WFFTHT 43 BB RFLLBR K K ) 70 A1 A
THHONAE, FFAFRIGOHESt t3d i LIS ) vk 5
PR AR 25 o

s LR E e, N EAGR T HHEAR LT
Py S ERILMTSEL, ] OGO RS TR
it LG AN A M HOM TR A% R 3R 1) PR
AT RUBER AN ) 50 0 TR ) e ot B34 LE AR Y &5
i, MANVERE)

SR TR AL B/ IS 7 (7 SV SR R S A
AR BN TR AR R AT LA, i) B AR SO
it BRI A N AT R LK s PR AR 1) £
B,

UGt Lsehl, ARSCER TR N, 4
R AL B g 23 A1 FGERFL VS T B 495 10 7 B e 1
THEIRE, WIUN AT TR S R R TR et
A 1

S

(1] w3, W 5. HHREBEA ) LATRR AL ) M 5F 4 200 B i
fRBITIE[T). A TRE2AR, 2010, 32(6): 956 - 962. (GAO
Zi-kun, SHI Jian-yong.  Theoretical solutions of
soil-squeezing effect due to pile jacking considering
geometrical characteristics of a pile[J]. Chinese Journal of
Geotechnical Engineering, 2010, 32(6): 956 - 962. (in
Chinese))

[2] 3B, W 5. DIESE AR N ) AR O3 il AR 432 R i
SeME M. 1R, 2009, 41(4): 555 - 562. (GAO
Zi-kun, SHI Jian-yong. Convergence of integral functional

and variational solutions of displacement and stress of soil



1114 A+

2013 4F

due to pile-driving [J]. Chinese Journal of Theoretical and
Applied Mechanics, 2009, 41(4): 555 - 562. (in Chinese))

(3] Wb, . R TRy SR A UM B 0N B i
R[], A TR, 2009, 31(1): 52 - 58. (GAO
Zi-kun, SHI Jian-yong. Theoretical analysis of soil squeezing
effect due to jacked piles based on variation principle[J].
Chinese Journal of Geotechnical Engineering. 2009, 31(1):
52 - 58. (in Chinese))

[4] POULOS H G DAVIS E H. Pile foundation analysis and
design[M]. New York: John Wiley & Sons, 1980: 6 - 9.

(51 FEFHHAR, EK%, A5, MR HRE h A i 5 R
FLBUKE ], RIBFR2244), 2003, 31(11): 1290 - 1294.
(TANG Shi-dong, WANG Yong-xing, YE Zhen-hua. Excess
pore water pressure caused by installing pile group in
saturated soft soil[J]. Journal of Tongji University, 2003,
31(11): 1290 - 1294. (in Chinese))

(6] W& 3C. MRS A b B AEDIRENLH R 5% AW AT 5D,
B 5T TN KA, 1999, (CHEN Wen. Penetration and soil
compaction effect of pile jacks in saturated clay[D]. Nanjing:
Hohai University, 1999. (in Chinese))

[7] SAGASETA C. Analysis of undrained soil deformation due to
ground loss[J]. Géotechnique, 1987, 37(3): 301 - 320.

[8] SAGASETA C. Prediction of ground movements due to pile-

clay[J].
Geoenvironmental Engineering, 2001, 127(1): 55 - 66.

[9] CARTER J P, RANDOLPH M F, WROTH C P. Stress and pore

driving in Journal of Geotechnical and

pressure changes in clay during and after the expansion of

cylindrical cavity[J]. International Journal for Numerical and

Analytical Methods in Geomechanics, 1979, 3(4): 305 - 322.

[10] RANDOLPH M F, CARTER J P, WROTH C P. Driven piles
in clay-the effects of installation and subsequent
consolidation[J]. Géotechnique, 1979, 29(4): 361 - 393.

[11] HFN, PRERIL, 320RRT. A LM% B M), bt
Fp 4R Tk HYRRCEE, 2002: 180 - 183. (ZHENG Ying-ren,
SHEN Zhu-jiang, GONG Xiao-nan. The principles of

plastic China
Architecture and Building Press, 2002: 180 - 183. (in
Chinese))

[12] WK CEARTREN AT WS4, EARTRENYT
MM db3T: NRACH AR AL, 1990: 268 - 269. (Hunan
University Civil Engineering Mechnics Handbook Compiling

geotechnical mechanics[M].  Beijing:

Group. Civil engineering mechnics handbook[M]. Beijing:
China Communications Press, 1990: 268 - 269. (in Chinese))

[13] 124, P E M. 3 M bt msF A AL, 1984:
274 - 278. (XU Zhi-lun. Elastic mechanics[M]. 3rd ed.
Beijing: Higher Education Press, 1984: 274 - 278. (in
Chinese))

(14] iR 5. HuIERERE LS A N HT[MY. Mt TT3E K 27 H AR
f1:, 2002. (SHI Jian-yong. Theory and appilication of
foundation[M]. Nanjing: Hohai University Press, 2002. (in
Chinese))

[15] wery-d, it 5. PG b SO A J) 2 () o) R ] 5
fR[1). ‘&t J1%%, 2008, 29(4): 979 - 982. (GAO Zi-kun, SHI
Jian-yong. Consolidation solution of soil around single-pile
after pile sinking[J]. Rock and Soil Mechanics, 2008, 29(4):
979 - 982. (in Chinese))



