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Model test study on single piles with different diameters subjected to
penetration mechanical characteristics of jacked pile
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Abstract; Model tests are carried out on the jacked single piles of different diameters under model pile of
different diameters in clayey soil, which aims to investigate the penetration mechanical mechanism. The
results show that pile driving pressure of test pile shows linear increase. The load transfer performance of
test piles will be affected by different diameters, and the axial force transfer capability of large diameter in

the depth direction is better than that of small diameter since the compacting effect is more obvious. Unit
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skin friction of pile increases gradually as the depth increases, which is larger due to the lateral extrusion

force increases as the diameter increases. At the same depth, unit skin friction of two different diameters

pile demonstrates “friction fatigue”, which also decreases obviously as the depth increases. At the same

time, the “friction fatigue” is more obvious as the pile diameter increases. In homogeneous clays, the piling

resistance mainly includes the end resistance. The end resistance of test pile accounts for 59.5% and 66.2% of the

piling resistance when sinking pile ends. The end resistance and the shaft resistance are influenced by the pile

diameter. For the confirmation of the jacked piling resistance, it is more rational to consider the actual value with

the friction fatigue of clayey soil.

Keywords:jacked pile; pile diameter; friction fatigue; model tests;piling resistance

i UAE I A v W B A2 O SRk B i - 3 B
A BEL Ty o Ak B 5 7 A Sl R 45 O 52 3 BE AN R
Syt o3 s B B T R OAE Y 2 1 BIL R X IR A
WP I DU I 72 9 BEABIL A B i s A i T 7R 2
JIHE B HEANE.

SF AT i A BT A PIL AR L JC A B L ek B
WO HEAT T R IIBEIE IR AR T —E SR . 1
P71 50 T T K B SCAES A B g A RO T AT A TR
L% A R AT TOU [ A5 352 RO B g AT R O
G B AU S BEL g A S R ) . R AR
PHC & BERE L ZI 8 T FBG L1848 . 70 8 1 UUAE
Aok P 18 A 3 L 7 A 0 5 BEL g o 993 7 B T X AR
BEREAT T B 0 B A e s fp e . W S 1 5 i AN
[F] . J2= i Ak S L A 000 L g A9 A AL LB B2 T
R 28 s A 2 458 15 0 4 W 7K 28 7 B 2 1 T ik
TERCAE 53 BT 75 T 5 W SCAEHT $ T R ANSYS
BB SR BUE T SR D7 0k R I
D FEREGUAE 25 R . g S AR A 2 AR i B
WL T R DUAE S R WE SR T TR o R A A )
FAT R B K 32 URERE W B9 B S L R A WA .
W A A gy Bk A TR AR R R AL, A
ABAQUS 4 T JZ AR 3y 5 A v i e bk i 22 XA i
T A5 2] 1 e DUME B ) 78 BCRE 52 124K v i A2
PR . O G T DL G b A AL S B AR v
i B E R AFE] T AR EH B Bk, Nicola 40
TERD L Fp b AT 1T 1V I DUME B 0 B R BT 5T
THEBETI AR b iy 12 R, Lehane 451 43
FBEAT T80 H I A A A [ 25 R £ mp PAT 114 B
9 BB BT ISR L BE S T T PO R AR A A
IO 3 AR AR A BE SR B UURE ) 2 e L A9 B T [ SRS £
RN K P A RCRE ) 3 ORI N R X3 SR
SFCUHEAT TS [ 9 B DA 1Y 0 B EL R L 5 3
AN TR RURL A PR PAT 1 L A g BEL g ) 2 0 2
Ve SFE AT T i U R v e A B0 B R s
) RS RUAVE Sk iy o 2 S 2 AR AT U s BEL 3 3000 328 6 7 )
T U R P R DUAE B g R S B A

2 AU AR HL G50 R BF 5 5 R OAE DA T 22 4L
il f5e B0 5 1 » AR 22 2 3l e a8 A A R 3 X

FEYURE R #EAT T BFFE . Kenneth 507 e b + 4
BE BTN B 50 rp A B R0 — [ 8 R AL . B R
R/ D FR 3G Ak Bl B8 B 3 AN B s /N » 3 %) 8 i v
AU B 48 95 55 0N 64T T RFSE . White %Y LT T
— R I 18 AL AR E M BT TR AR AR T
AHUERRIAE £ AT SRR . R 55 43 i A T
THIFFE I N 3 J2 0 v AR DO o e g o e
0 T G5 L A B8 o 23 2 R ok i BEL ) 3 A
TE N PR BE B AR ¥ Jo b - v A 0] FBE B Ty 47 7 B 45
I 55 BRG0PI o BEL e o A IR JEE 23 J2 0 /N T
JURD o WK AR A R R R R Y TR
i DU AL EE L A5 2 1w R DU G A R
BEL DAY 6 2% T 0 46 3l 2 7 T 80T AE 3B B B 37T
PERRE TR 5 JF J& 1 B A A XCC At D 5F £ 3K
56 I o A 7Y 3 36 45 B 1) TOAE B 1 7 B8 37 73 A1 AL A
ST LR X LI UE . RS BT T
J3E AU e 06 286 v s DA R P A TR fF
U o R A O 2 L 3 4 A JEE B AN [ Ak B A ¢
JE S SR B IR AR

MEA W58 AT LA H R s TR 5T AL
B8 T 0 T 5 4 2 S R AR D b B LR
14 1 I DA BT A B 50 F 5 30 5 /0 HL % JE A
SR £ e s 0 BE B R B 2 TR AL BE ST R
I SR A% S8 114 HL 00 A2 S A7 0 19 B 22 1 R
B 62T ML A B FH 3 I 04 BT BIL Al By A8
T M o AR A BT AR IS RIS J&] £ A A i 52
BIBF IR i FOE A e AR 0 T AR 2 AN W A2 A i I DO
IS o A S L 7 A O BHL g 3 25 A2 A i AT A8 R
IS A 27 1A 0 31 TR 2 i IR R R 22 o N S
LR ZERBOR . JCLF LML AR AR B
PO HETHERE 15 . 72— AROE LT P AT I'H A Z 40k
LI P B | el s N A VA3 € 3 A B R )
Rt A ARG T R AR LT et e R
eI IR I P m] LA o A UKL Iz Bl %8 A g A AE B
AR LS. EE TR L B A
JCET CMIE I AL e Sl R XU il BE B+ O 27l
W sy e S - 2 AR B S I O i T A ) B AR
ZEAF T R TURE 5L ) 2R R 2 BRI 5T



%14

ERBELF AR AR E A FHRAEL KB 11

1 FBEREREIRKE

1.1 KEEE

= B AR I0 R 5 H K 2 K HE ) 7 5k
BRG0P R S 2 40 32 % i BERLA L 2k
ARG RIE RS 3 W 4L Horp B R AR H B
MO A, LK X 95 X Bk 2 800 mm X 2 800
mm X2 000 mm, BEHYFF BEJEL Ry 6 mm, JiS A 5 Bk
14 mm, B AE E 1 % A AR 0 A e Py X
TP O BRI B AE N SF SN 4 000 mm X4 000 mm
(R0 TR 2 T B 1 RS 38 L &l 1 s,
ARG SIS SR B AN, R 128 4 A~
2 AT ER AR BE MG ie i R E
AL, 277 s Pl 2 R AT AR R il BT PLC
PR R G AN EAE B F . MR G
9L TRBCE N R R T T T, W T T TR S 3l
A REE G MR LW, R T 7 AL %3l
M R G H S MB R K 2 Uis,

1 ®EHE
Fig.1 Model table

2 MBERFHE
Fig.2 Loading system

1.2 #EGERERBRE

VAR 5 [52 45° b ek o) A PAT 1TSS TR A, 3 2 A
69 GPa, BEAIAEK N 1 000 mm, B AR50 140,
100 mm, JEEEJy 3 mm, BEARE R SF 38 F A0 U i
JERHE AR AR IR A R SE L R A S PR K AR e R R
VA R A . R TR A T 50 3 A i 3 0 K

AR & . BRI FRAG 6 X 3G B 6 £ O
WO AR £ S s MBS DL | 20 mm 4b 4B 180 mm
BB — WAL RS . R DR A B 1Y B0 A HLAE T
& A1 7 AR A B 3 T PR X FR TR S B T A
e N 2 mmL IR N 2 mm, SR AE RS — U e 1
ORGSR AR ER . o — i ) S R AR 0.2 ~
0.8 nm/5 K[ & . I J5 A AW IR B3 . Bk &
PR EB A HAR N 5 mm R L. o T 5l
FEIEA SR HETH 6 cm LR 45 W X FR T 3% 94
HAEN 30 mm B EJEFLIE . B B AL R M an il 3
Firas o 3ok 36 06 28 St i A8 U R H 8 38 i FS
2200RM-Rack-Mountable Bragg Meter fi# 8 1¥ , i%
IAS RN AR 1 Ha, WK 3B 1 pm ANy
2 pm, TAEKYEE N 1 500~1 600 nm, 3 275 [
8 +3 nm,

HE
e )
ol |
Lo
i ADLF |‘
i S
L
B3 fRREmiRE
Fig.3 Sensor installation
1.3 ELHE

PR L HRCH T S TR R 2,
A T~ BOIARES . s E ) 25k FH o J2 3
SRR S O 1 N T P S AL 2 I 5 A ] 4
Jr 7 o MK ) A o U - EAT MR IR A A O T
T 3t B - Y [ 45 AERRE IR IR 5 em g B IURD 55
S PR G R 20 dL DUORIE B 5873 [ 4 . A Y
i LT 50 em s BEAN I - IR U e A . MO
TEEARY BRI LR 1.

(a) NTHESE (b) PLERHESL

B4 ELHE
Fig.4 Soil preparation



12 + K5 33 £ FHRPF E D %42 &

x1 MELTYENZESYH

Table 1 Physical and mechanical parameters of foundation soil
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Fig.5 Relation curves between pile driving pressure
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