37 B 11 W Vol.37 No.11 T i 71 =
20204 11 H Nov. 2020 ENGINEERING MECHANICS 219

XEHE: 1000-4750(2020)11-0219-09

AR B s AR e o A

S 1,2,3 4+123 1,2,3 4 v 4
AR, RREZF, £ O/, B
(L AR EAREH TSR, T 0, 7T 530004; 2. TRERIR 5452 8E W E AR, ), §T 530004;
3.7 TR K S TR e A S SRR, T, BT 530004; 4. PEREEHAERAF, JEE 100040)

W OE: KTt ERBAE R, W H&iwkﬁﬁ*ﬁ%ﬂ%ﬁﬁﬁ%ﬁﬂ SR 0 A B
FAEALIBIEE A G R H T RE, 5 R IR 132K B T ot A 00 JBE [ 77 B A it 32 2% A s %Uﬂ%ﬁﬁﬁ%
A3 SR A A0 5% 1 BEBEL D PR o A o EMEEERE 1, S5 A0 FOCIETE K T b ESRK R B B2 AR LR M o AT
Tk, HE7R T AR e EERE A 0 Ay AT AR, @ B ARG I T Z SO VA IER . BEFE R IR Lt d
12K K 51 P R e 2 2 Sl SRR P R R 28 70 R B2 BRI %%Juﬂﬁfr%ﬁ/%mﬁiT%FE@*&BE%E%E%M}‘ +4k
FIMENIEE, A T A4 BRAKHTRBE T B HUE AR S 2R, IROK G HE- F I “WRE B AR #2
W THETAE,  “ARIEHBE” WS AT RRE BB K LI R G i, St iH R SRR, ELbE-
T FE CWREE” KB AR .

KBEIA): MESLRE; HUAEATEG ELSOHT BURLRL; WAkt

FESES: TU471.91 NHEREE: A doi: 10.6052/j.issn.1000-4750.2020.04.0243

NONLINEAR TORSIONAL ANALYSIS OF A SINGLE PILE IN AN
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Abstract: The pile-soil interaction in an expansive soil foundation is complicated, and the influence of the
inundation swelling deformation on the torsional bearing characteristics of the pile foundation remains unknown.
In this paper, the displacement governing equations for the pile shaft were proposed considering the load transfer
method. The distribution of the vertical resistance of the shaft was calculated by the finite difference method
considering the influence of the swelling deformation of the expansive soil on the shaft resistance and the
boundary condition of the pile tip. A new nonlinear analytical method for the torsion of a single pile due to the
inundation swelling deformation was proposed incorporating the boundary element method. The distribution law
of the circumferential frictional resistance of piles was revealed and the effectiveness of the proposed method was
verified by model tests. It was shown that the ground heave induced by the swelling of the expansive soil
foundation would significantly reduce the torsional bearing capacity of the single pile. In addition, the safety is
threatened because the conventional calculation method overestimates the ultimate torque of the pile and the
loading stiffness of the pile-soil system. The torque of a single pile approximately decreases linearly along the pile
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shaft prior to the inundation swelling deformation. However, the torque of the pile shaft is close to that of the pile

top and the torque of the pile shaft decreases rapidly in the “unslip section” . The length of the interface “slap

section” increases and torsional force capacity of the single pile decreases with the increase of the swelling ratio.

Key words: pile foundations; torque load; theoretical analysis; model test; expansive soil
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