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Numerical simulation of cone penetration test by discrete element method
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Abstract: The repeatability and reliability of the cone penetration test (CPT) have increased its acceptance as a predominant
choice in in-situ test techniques. Using particle flow code in 2-dimension (PFCED) to study the meso-mechanics of cone
penetration test is a good way, and it will be helpful to the service for practical engineering. The discrete element method (DEM)
method is of some predominance in the simulation of soil large deformation. Thus PFC® program was applied here. The
driving process of cone, the distribution of displacement and stress of adjacent soil were analyzed, and the isoline of
displacement and stress field was drawn. At the same time, the rotation of principal stresses was analyzed. Especially, the stress
boundary conditions were applied to different boundaries to obtain different stress states, and the emphasis was laid on the
effect of different stress conditions and OCR on the cone tip resistance. The conclusions in this study would be useful to the
model study of CPT and its engineering application.

Key words: cone penetration test; particle flow code; numerical simulation; meso-mechanics

0 31 =

i ) PR 0 e 1 b ST I ek, AR
W 0 b R R a6 5 R T AT B 4y 2 R . DR
G2, HIFEARAR e . Wk A A A
S X R ) AR (MWL AT TS, WEROTK
PRI 43 R LLF JLFP: ODurgunoglufiMitchell ! 5z . 5%
FHHE T S R By D) R = 1 7 By BRI T 36 L
W T AR LR . ARy VE NS T IR e A )
JIARERES RS, )b b B % R AR R N )
ARFE . @R AR HIE I BEBE, Vesic™ . Yufil
Houlsby ™ $2 ! T L7 5K Bl it . Salgado HiShuttle

FiJefferies' K FL 7o 5K BB WF 78 7 10 + b i ) file
PRIOAE I o EAL ™ TR IR M sz A LA [l i &
R Ak, 3X 5 BRSO, @Btst,
Baligh $2 1 7 — Fft % #K1 B 4% B 42 J7 7%, Teh Rl
Houlsby™ R 3 Fh 7 3:0F 58 7 6 500 R4 1 85 ) fi 458
ghiL. NARERARENE R IFANGE SE AT AL TR
g, e BB B, R, X RO U T4
PIAHEAR S AT R R L, FERb e i N R % 3

HEWB. HEABREFEIEETIIE (50578122)
WEEHR: 2007 -01-15



o511

J i, AW R Y O C B LS 1605

PRI AR . @I JLAFEAE o R 0 J7 5 14T BB 635 van
den Berg®§ it Tl A K AR A7 BT 5 43 5
X B L RV A L 00 i ) A A 45 R AT T AT

Kiousis 5 OV FI] — ol s 5 M K I A48 7 R ok 43
ARG e A PR TR DU SR T 2 il

(1, Bk, MHEAS bt TE kS i R el i S A 1
TAHLEE.
B G [ Cundall™ ¥ U T 45 A0 30 8k 1

HERIA BT IR, Hh T B U e e i R I Lk
BT A AAT, JUFE R TR LR AR TR S AR 2k
PR . RS B e i, e R R, HESk
BT AR 2 AR B L 10%, A7 B AR L 42 0A
F|40%, Kk, K EEOC RS R L
M4, HiroakifiMasatoshi ' HIM J Jiang %!
53 3R S OGO o BB EAT TR, IFarH
T S HOASG S A 5 .

HREEREA T (PRCT) @ T B IO TG —
Fire WEFERWI, %070 LAR G M B30 1 i 40 0 g 2
TR, AR SR BRI 7 v Al e 1 6
NIRRT T B, AN w5 T HE Sk BTN
Ferh, MK . N EEE R A,
W T AT N g R N o0 BENBE s m, S8 T
GENBE 74 HE Sk (8 RO 280 (R B, R A0 1k
B85 RBAT TR, 98 T AR .

1 BEARRREIN R
T Ve AR 0 B KBRS, 3 S ]
WU IR G B o SN2 72 A 6 ) b PR AR 2
0 KBRS 2 SR WIS, BRI 11 )
SRR LEARRE, 320 5 280 10 5 Wi AT I 3t /) o
A SR L Tinino v 1 5 1y ful 8 % 9 iR 561
Hefith, BORFTHIEARMIE, #80 BFEE.  T i/ NA

FLRONAT BE BYNBHL e, FEEAE N3 m, 52 m.
H T AT SRR 5E T YRIGRRIY A 7 A5 2905
M), AR 015 mit 240 F ot 2, Wik s
I8 Ay i
4
AR
=TI
€ 5
Ve 3
- 4
=
= [TEIE 4

i_ 1.5m I

E1 SORRETEE

Fig. 1 Representation of cone penetration test model
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Fig. 2 The grade curves of simulation samples
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Fig. 3 Stress-strain curves under different confined pressures
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Table 1 Values of micro parameters of numerical samples
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Fig. 5 Representation of colours for different displacements
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Fig. 6 The horizontal and vertical displacement fields
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Fig. 7 Contours of the horizontal stress at different depths
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Fig. 8 Contours of the vertical stress at different depths
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Fig. 9 Rotation of principal stresses during penetration
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Fig. 12 Effect of cone tip angle on tip resistance
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