3T 2 W oE T B ¥ i Vol. 37 No.2
2015 4F 6 H CHINA EARTHQUAKE ENGINEERING JOURNAL June, 2015

ETFz71 BNWF EZH R T-HEEEERAERFHR.

FaRKE, KBIE

(LR AT B TR ST BE . R 3000505 2.6 BT38 M K% £ AR TR B . Jb st 100044)
WEATKFBEARTEAMEANT AR QB AL T LIS HAFBAER XL R, £ CH 5 HE-
T-ZMMEERE S BNWEF SR b REBZANGAL-HADIAMEERELER L5
AR AR A P R R B A R s A ) SRR IR R AR R L ey K P AR R A F A,
Bl BE S AR 5 R LA e B e A R R AN AER LB EL 5 B AE A A RZ Y £ AR TR A
A At Prm, L PEMKF SBERBEFZABARE A LFELRME py XEZRF, ZX R BEK
AZRFPHBHEBRAFTHIBBEERBEMN, FHENALEHXBRERH L, REATRENFH
71 BNWF #28 , R BT BN T RAEM AL F e X B S RFALRLG T D AR
HAL AT R, St 5 A0 6 B A K I 25 R xb bk, = LA BT A9 B L RO R ST R ok o it A
AENSM K LIS N AR EAF R B A BAFHE R,
X@EA. AL A ZAER; BAKE; AEXE; ) BNWEF A Xa il %R’ BRERL
RESES: P642.14;TU4T3 MEARERS A XEHE: 1000—0844(2015)02—0453—007
DO1:10.3969/].issn.1000 —0844.2015.02.0453

Study on Frozen Soil Pile Interaction Model Based on Dynamic
Beam on Nonlinear Winkler Foundation Method
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Abstract: Permafrost is distributed widely in our country. Although pile foundation is the main
foundation form for large bridges in frozen zones,few studies have been conducted regarding the
dynamic characteristics of pile foundation construction in permafrost.An improved nonlinear ana-
lytical model for frozen soil-pile dynamic interaction was developed on the basis of model test
results of the dynamic characteristics of pile foundations in various subzero temperature soils
under lateral dynamic loads and an analytical model of pile-soil-structure interaction with the
dynamic beam on nonlinear Winkler foundation model. This improved analytical model simulates
the nonlinear lateral pressure effect of the frozen soil around the pile with an improved bidirec-
tional compression-only multi-yield spring. Vertical friction effects between the frozen soil and
pile, extrusion and separation effects of frozen soil under pile tips, and damping effects of the far-
field soil on the dynamic characteristics of pile foundations are also considered in this analytical
model. The parameters of the bidirectional tensionless multi-section yield spring are determined

by the nonlinear p-y relationship of frozen soil. The p-y relationship whose parameters were
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based on the results of the indoor frozen soil compression test was simulated by the combination

of a cubic function and a constant function. Displacement-force response of the pile head and pile

shaft responses to bending moments at different depths under dynamic forces were very similar to

the model test results. Results indicate that the improved analytical model is potentially helpful

during the analysis of frozen soil-pile dynamic interactions.

Key words: frozen soil pile interaction; model test; foundation nonlinearity; dynamic beam on

nonlinear Winkler foundation (BNWF) model; bidirectional tensionless multi-section

yield spring
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multi-section yield spring
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Fig.9 Responses of displacement and bending moment of

pile shaft under dynamic loadings
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