o5 38 LT 2 s L %
2017 %11 A Rock and Soil Mechanics

Vol.38  Supp.2
Nov. 2017

DOI: 10.16285/j.rsm.2017.S2.046

IR TR “FRME” BASERS

ZA, g & OB FRFE M

(1. BASE K% EATRR, L 200240; 2. MfShREIT R HATRR, %E MK 443005
3. [FGFREE S T TREEE M E S, i 200092; 4. Mk WTFENS THER, L 200092)

WO WA TS IR B A 0 2 DR R R - (BR85S 5 L
216 N1 ] 1 ISR 8 IPs X B S Ay AL 7 DNy 1 S Y L e 1187 N o e [ o A VAN 5/ 14 24 e s L Wt o 1 M w2 [T (A DA < 5
S T ORIR FEA K REIRY 28 AR W —$r 4 B H (CEL)Y 7 VA6 AL B KA e 8, ST IR ST G R kAT T 4%k
EAMIITL. 2%, MRS Dog’s bay £ kb (1) —#liBY URAIG 45K, #fie 7> TR (A 280 SR, SR CEL J7idixt
SEJRHEBEN Dog’s bay £5 Fhb 1) 25 O LRI T THCRL,  AROLEt S AR 4t SR £y, 2 WA H (RSP JECAE BTN 5 i et
A I RS TR A ORI AT AT, D R T Sl BRI (1 7R B8 ) o IRl SR T D B BTN 2 e - B i
TR AR -

X OB B BORIRRE: AR RS GRR— R W HVE(CEL): kB 1P

h 435 TU473 SCERBRIREG: A XERS: 1000—7598 (2017) 4 2—0330—07

Numerical simulation analysis of flat bottom pile drived into foundation of
easily crushable sand
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Abstract: The high-stress level caused by the pile driving can result in grain breakage of sand around the pile, which is more serious
for the very easily crushable sand. The grain breakage will lead to the reduction of pile bearing capacity, which can result in the
instability of foundation structures even collapse. In this paper, a numerical simulation analysis to investigate the problem of the pile
driving into the foundation of very easily crushable sand is performed by adopting a newly developed sand breakage model
combining with the Coupled Eulerian-Lagrangian(CEL) method. The model parameters are first calibrated and validated through
simulating a series of triaxial tests of Dog’s bay carbonate sand. Then, the centrifuge pile driving tests performed on Dog’s bay
carbonate sand are simulated by using the CEL technique. The simulated results have a good agreement with the experimental
measurements, which demonstrates that the adopted breakage model associating with the CEL for solving the pile driving is effective
and feasible. All the comparisons indicate that the bearing capacity of the pile is significantly decreased due to the grain breakage.
The results are helpful for the design and construction of the pile driving into the foundation of very easily crushable sand.

Keywords: pile; grain breakage; constitutive model; Coupled Eulerian Lagrangian(CEL); bearing capacity; sand
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