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Fig.1 Influence of t on torsional complex stiffness
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Fig.2 Influence of G,/G,on torsional complex stiffness
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Fig.3 Influence of g on torsional complex stiffness
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Fig.4 Influence of p on torsional complex stiffness

EHA MR - (CNE 1) MR L
BRI G/G (1 2) % B A T 5 5 IR
RA,EEMASERE r<0. 6 HIEAERIERE
A1 3R 39 K 4 K, T 9 4L BEL S R AR R K
B3z s AR ERDNEASRK, BEE
%% U B P 4 S04 % B JE B R R AR AL AR X B h M
B RSN AR TR K, 4 W B A0 S5 SR B
/I SRR TR S R S e A2 AR X ), B R - SR 4t B
BEH N BN R . SRR FREEX
B, 3h A ] B D 5 4 LB W OR R R B K
T B0 5 E. B TUHH %% R BE 1 % 2 B JE B
A LERE G,/6 (IE 2) KA
R, ELUE B RO G4 31 S 0 K, At ok A AR P A
R, T 55 3 /1 i 5 2540 B PO B T i o B SR ML
X i T ettt A B ey

FERER S SHE LR (A 3)
FE S T S5 A L BE L p (AN 4) X B Ak A T
HAERELFRARWN. EREARN, ES 58
JB A B He R K B A e I B R S 3 L B e



w1

B3O, % T AT PR B0 B A A TR % SR B 5T 39

KA+ 54 4 3 LK, S R
135 RCHLU R B 2 B D

5 &

R BV A LR L, RER

HFERS A, URER AN A RS EX
BEHETREREREW. OEMEHEFEENT
BEH— L ERSHERS, HFERRIR;QF
BEPI S 42 Lo K, 0 55 R BE FI S5 3B R BN D
A J] BB R OB TR R B/ B S B
W BE T HE H 2R 4.

B % 3Lk -

(1]

[2]

(3]

[4]

NV, RE,SRE.F RIVERELAEE
BEHEARANA (D  FERAH SR 4
1+ 1% ,2003 ,24 (2):164 —168.

Bafk, &85, 0K, 5. 305 e T A sk
SHEWHR[J]. Wi REEH A RBE MR, 2005,
33(6) ;692 - 695.

NOVAK M. Dynamic stiffness and damping of piles
[J]. Canadian Geotechnical Journal, 1974 (11) .574
-598.

NOGAMI T,NOVAK M. Soil-pile interaction in vertical

vibration [ J ]. Earthquake Engineering & Structural

[s]

[6]

(8]

(9]

[10]

[12]

Dynamics,1976(4) ;277 - 293,

ZEE, T EE, M. 0L RN RS
HRRIE[I]. 3R, 2004,36(4) 435 - 442.
T, X TR S F R R P I
REEN RS e R TE(I]. aEhe,
2008, 29(12) ;3353 - 3359.

T, . AT AR EES RS Hm
BB BT 0) 1. %5 £ 1% ,2009,30(6) : 1793 -
1798.
BIXR,ERY SR+ HEAERARNEREL
PEENARS DAL RHE T KES
% 38 T M ,2010,35(5) ;28 - 32.

XUARHE. BEHE— T HEERNER KB DA
ME[IIFAERFFER: B RBH¥N,2011, 41(1):
1-5.

MR, THEH R REERERNTRAE D
RBERTHA T ENEERE)]). 5T TB¥#,
2007,29(111) ;1611 - 1617.

RGGE, TEEL,WEM, % S REmIESE+
FHAAESESIFREIFI]. 2L TREHE,
2005,27(6) :720 - 725.

IEA,ER Bk, S HFEREB R T ARG
HERES ST RlI]. &4 712,2008,29 (11);
3027 - 3036.

Coupling Complex Stiffness of Pipe Pile Based on Pile-soil Interaction

YANG Wen-ling, LIU Shi-mei, LIN Bin-bin

(Zhejiang College of Construction, Depariment of Architectural Engineering , Zhejiang, Hangzhou 311231, China)

Abstract: The torsional vibration of soil is solved by separation variable method by considering interaction be-

tween pipe pile and soil under axisymmetric condition, and the torsional vibration of pipe pile in soil is investi-

gated with the orthogonality of trigonometric functions by considering the boundary conditions of soil and pipe

pile, and the influence of related parameters on the coupling torsional vibration of pipe pile. The research in-

dicate that the resonance phenomenon is existed, and the radius ration between inside and outside of pipe pile

and modulus ratio between and pile around soil have great effect on the complex stiffness of pipe pile at head,

but the influence of modulus ratio and density ratio between inner soil and pile around soil is very little at lower

frequency, but the influence is larger at higher frequency.

Key words: torsional vibrations; interaction; complex stiffness; separation variable method; pipe pile



