H38 % AW W oE T B ¥ i Vol. 38 No.4
2016 4 8 H CHINA EARTHQUAKE ENGINEERING JOURNAL Aug., 2016

b+ op B B A i R B9 18 IE Y T E

WO, IR, R, RRE, BHE
(LSRR 2R LB T 55 TRR, L 200092; 2. FFFRKPE LT LREFMEALRE, L 200092)

. Wy b RG] AL G IR K 25 Myt A K h B B R AR AR R B4R R Rl K R R BOME AR T e B AR R % B
T, BERT EBRIET ERERA LR AR, AR T A RS BB AR R AL ES A TR
AHE ATIRB KT S HAR py WK, KX B R kR ATS EAds e, i 2R
AR VAFE AR AT TG AR 3R Ak 5 R IR e AR 3 4 5 B ok RIS R & £ AR 69 A A E AR
FARAH G @ TR A RBRGRERATEE, AR RBRBIRT ERER TREAKFOE L, FE
Eop K mh ok R 0945 B B R A B vk SR B AR K IR R = Y A TRT 4 AT 69 2 bk R B E 9%
Tk, SR AN P RIR N e A R F AR AR R KRB MR, P RIRE 3.2D Ao
6.ADH LT 89 ETRAL A W P A5 R AL T 1.8 F» 3.0; ML A TR T 7 ik, A XM IE SW 7 kit
-yl X ERE EZMERE AHBUE,

R TR KPR B ER TR AL py WK

FESHEES: TULTS MEKARE RS A XEHE: 1000—0844(2016)04—0549—05
DO1:10.3969/].issn.1000 — 0844.2016.04.0549

Modified Strain Wedge Calculation of Single Pile in Sand under Scour
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Abstract: Scour can induce soil loss around the pile foundations of engineering structures in deep
water and the degeneration of the lateral bearing capacity of pile foundations caused by scour is
being paid more and more attention. The strain wedge (SW) method is an effective p-y curve
technique for predicting the response of piles under lateral loading. It assumes that a three-
dimensional passive soil wedge forms to resist the movement of a laterally loaded pile and that the
dimensions and mobilized friction angle of the soil wedge develop as the lateral load increases.
However,in order to improve and extend the ability of the SW method,a modified SW method is
developed which introduces the assumption of nonlinear lateral deflection of the pile resulting in
non-uniform soil strain,rather than uniform strain in the soil wedge.In addition, by equating the
soil weight above the bottom of the scour hole to a vertical load,the problem of the SW method
being only suitable for horizontal ground surfaces is solved. The validity of the method is
confirmed by the measured results of a model test and the finite element method. Results show
that the lateral bearing capacity of the pile sharply declines as scour depth increases. The average
ratio of lateral displacements at the pile head tended to 1.8 and 3.0 when scour depths were 3.2D

and 6.4D (D =outer diameter of pile) ,respectively.Compared with the results of p-y curves from
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the finite element method, the results from the modified SW method are much more satisfactory

than those measured.
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Fig.1 Basic strain wedge model
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Fig.2 Linear displacement assumption of a laterally

loaded pile in the SW modelt
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Fig.3 Nonlinear displacement assumption of a laterally

loaded pile in the modified SW model™
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Fig.4 The profile of a scour hole®
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Fig.5 The equivalent strain wedge model under scour"'”
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Table 1 Sand parameters

AREBE  ANEEEA MMNEILE RRTEE RNTEE

/(N *m™2) ¢/ D./% /(g+cem ®) /(gecem ?)
14.33 32 60 1.573 1.322
x2 HEESH
Table 2 Parameters of the model pile
BEK/m  SME/mm BEE/mm  BPEBIE/GPa YA IL

0.85 25 2.5 2.51 0.3
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Fig.6 Finite element model considering scouring
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Fig.7 Curves of load-displacement,bending moment distribution,and deformation of the pile
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Fig.8 Displacements at pile head versus scour depths
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Fig.9 Ratios of displacements at pile head versus

lateral load
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