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Size effect and penetration rate of CPTU based on ABAQUS
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Abstract: The piezocone penetration test is one of the most widely used in-situ tests, but the research on the penetration
mechanism has not been mature, which results in that empirical equations are always used to assess the behavior of soils with
less accuracy. The ABAQUS is used to simulate the penetration process of the cone. The radius of cone is valued as 0.9, 1.8,
3.8 and 4.8 cm respectively to study the “size effect”. The rate of penetration is valued as 0.1, 1, 2, 3 and 4 cm/s to investigate
its effect on the cone tip resistance. It is summarized that as the cone radius increases, the plastic zone area around the shaft and
cone expands, the cone tip resistance decreases, and the maximum normalized horizontal affected distance decreases.
Meanwhile, the steady-state cone resistance keeps constant with the increase of penetration rate without considering the excess
pore pressure, but the steady-state condition is more easily reached.
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Fig. 1 Finite element mesh of soil

SHE®

Befulimd AT AEAE TR/ MY )

B TS

IS

B 2 wgiEph e E HFEBRAI KR
Fig. 2 Relationship between clearance and pressure in hard
contact
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Fig. 3 Schematic of smoothing mesh
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Fig. 4 Equivalent plastic zones
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Fig. 5 Relationship between cone tip resistance and penetration
depth
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Fig. 6 Stress conditions at different depths

30
& 251 .
E | | | | .
73%20— mEEg "
B oo oo o
X5t = o %
R -oooQ‘lXxX0 *
510— esle
[ A 4 m ¢=0.009 m
| e A ©d=0018 m
sk w " 44=0.036 m
=os v d=0.048 m
('8 the 1 1 1 1 1 1 ]
0 5 10 15 20 25 30 35 40
H— L FATREE

B 7 A—URESE—HKFRmERIXRE
Fig. 7 Relationship between normalized depth and horizontal

effected distance

2.2 BANRE

CPTU #43k [ - m (19 52N 38 6] BB sk
g A I Rg ), X B0E t ALK s R g5 )
AR SN Bl CPTU R 45 L], HERM
JIREA BN G )S 11 EE L A TN
SEIIERTIER,  FLI A B O R 55 45 R 0
HESRBE 7 (38 K2 T HK 4R S 1 ™ A
SCEFANTHE AL BSK s Sy HIAR 45 B i, il 5
NSO - G AR AR AN BT 3 5 1 HE SR B IR 45 R 2
BTV, RO AR o8 A HE K 44

Sy ECE N 0.1, 1, 2, 3, 4cm/s, B9
AHEK A RN REHEA TR, HESRBH I
AL NP 8 FioR, MEZRARER 2 & 25 00 R AR
IRAL . GEEER 0.1 cn/s I, B R AR 4k
R IMEZ A4 170 kPa, 1B ANEZE N 1, 2, 3, 4 cr/s
RET, MR ZEERGEREAAR, KK 215 kPa 22
i, ULHTEARFE BRI AAE T, BN RRHEAR P
FHMEFEA KR, BRAE TN L8/, XA SZhrl
Y E R AT BE IR . RN R, BSkAE 0.1,
1, 2, 3, 4em/s BT NER T, AR RS FIIE
FE4y 9k 15.7d, 14d, 13d, 12d, 10d, £WIBEE 5
TR I, BRSkAA BRI T VR Bt B Bk
BER Skt 7 ik B e RS . BRILZ Ah, BRSLAEAH
R IRARHT,  HESRPBH 7 (1978 {8 3 A 2 B o DTN THE
(R BT 25, 8 Hhagin] LA S ey, 5%
N A3 2 B INHER B T (AR T R . WUEA
JERBFL R U T, BRSLI 5 N A HESRPH )
T LM A IF AN 25 A

250 T
[}
[
200+
S
R 1501
=
& —a— r=0.1 cm/s
# 100} —o— r=1.0cm/s
—— r=2.0cm/s
' —v r=3.0cm/s
50 Pl —e—r=40cmfs
niers
T

0 5 10 15 20 25 30 35 40
H—IRE
E 8 #HRANERNREMXRE

Fig. 8 Relationship between cone tip resistance and depth
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