H35 4 12 1 R | E Vol.35 No.12
2014 12 H Rock and Soil Mechanics Dec. 2014

XEHS: 1000—7598(2014) 12—3585—08

Z ST LB A E R BT W B{E S &

W e, ROk, 4uriE, TEF

CREERE KF TR 2 R e &, K33 300072)

B B S TG BUEERR OB ) 5 S aREAE 0 W 75 VA B 26 8 R BE AN H 0N IR 2257, 0 T 78 R A i oy
SRR S B AT AU,y TR B sl MR AR T2 AR T, Al N U T 0N A I K T A, ARG 7 S SO g
FIREAFAEROR RS . b R T BE AN BE L0 (K22 505 0L, R B SR W H -Bkhr (ALED Jrik, hxt bdoRkAs
TEREAMARLANE A R B, FES7 T RERS SEHL AT RIS & . JESD OB RN BRTTARAY, ROl T fay B A AMIUEE 200 . #fE
HTERERY], B TRES AR 1.6 i, fTREAN IS rTIRSMIK 10 /A ks Tt e (5 RE A A 4k
PERE BN )53 A, FER T A RE AL AN BF RN ZE R L. S, SR T R RN I AT B OB T S A S oA
SRR G RAF, RS 1 R RO L R v ST S

KB A AIUER BET PR FrhbLEE BUSEL

PESFRS: TU443 XERFRIREG: A

Numerical analysis and test verification of penetration resistance for bucket
foundation installation considering effect of soil squeezing

YANG Xu, CHEN Fei, LIAN Ji-jian, WANG Hai-jun
(State Key Laboratory of Hydraulic Engineering Simulation and Safety, Tianjin University, Tianjin 300072, China)

Abstract: In view of the fact that the conventional formula or numerical method of penetration resistance for bucket foundation do
not take the soil squeezing effect into account, large errors may occur for some bucket foundations with small diameter or large
diameter with bulkheads in it as the restriction effect from the cylinder wall or bulkheads induced higher soil squeezing effect inside
the cylinder than outside. In order to reveal the difference of soil squeezing effect between interior and exterior, an arbitrary
Lagrangian— Eulerian method is used to simulate the dynamic continuous sinking process for real simulation of the soil squeezing
effect during sinking by overcoming the problems which involve large deformation and nonlinear contact. The numerical analysis
results show that the earth pressure of the internal cylinder wall is almost 10 times higher than that of the external wall when the ratio
of the embedded depth to the diameter is about 1.6. The mechanism of the soil squeezing effect is elucidated by analyzing the soil
squeezing displacement and stress distribution. At last, a penetration resistance formula for bucket foundation considering the effect
of soil squeezing is proposed which obviously improves the stability of penetration resistance calculation since the calculation results
are in good agreement with the test results.
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Table 1 Soil parameters measured by test
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Table 2 Computed and measured earth pressures of
internal wall and the comparison with initial horizonal

pressures
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Fig.5 Measured and computed earth pressures of the
internal wall during penetration
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Fig.6 Measured and computed earth pressures of the
external wall when sinking to 50 cm

4 Br L o> A

4.1 FHEf#

Bl 7 Ay B A 00 45 B et A e i D N B2 0B %
VRIE I AR AT RS, B 05 TR0 s ) O 6 Bkl . M
B ) Ll WL, R4 B ol o B R, 3
RIBE K. IR LEEmT DUR I, BR13&
T LLAR,  JLa 2 A% I 5 1 B 3402 e 3ok
JEIN, HAEBEXFREELT T 00 AR it
FrRMELI AT RS AL 42 B E A RS LU 0. HF
T ARSI A RE — A NE RN (40 1~3 em)
B, T AR B R RS, A
AR A RE RS, B ) BT TOBGER N, LR [RRE T
TABN, MR B E R AR Nyl
SHIE EAAH B UIMER, &R ARBIAK, R4R
(X2 2 by NP T o | T = = S T = == 1 ) M S =) B E
TETREXZAL LARBT D) AR /N, BL BN R R R 5

W99, Bk, i SR A AR G A R
N

—=— i
§r —S- i i 5 em
—A= i +1f 10 cm
== i 1] 15 cm
—<&— i 1-]f 20 cm
== i 1 25 cm
=&~ JH 1-fii 30 cm
=& i - 1f1 35 cm
—&— i 1-[f 40 cm
W —k— i 1 [fl] 45 cm

210 7 #%/mm
N~

0o 2 4 6 8 10 12 14 16
FHAATEE B B /om

B 7 AR EERE

Fig.7 Radial displacements of soil inside the cylinder
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Fig.8 Vertical displacements of soil inside the cylinder
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