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Abstract

Based on ABAQUS finite element software, the continuous penetration of jacked pile in soft hard
interaction layered soil is realized. The displacement field, stress field, excess pore water pressure

SEERE

WEF|IF: BT, SO, sk, BRORE. SR B RE R E R RN A ). AR ILFE, 2020, 9(10): 1119-1126.
DOI: 10.12677/hjce.2020.910116


http://www.hanspub.org/journal/hjce
https://doi.org/10.12677/hjce.2020.910116
https://doi.org/10.12677/hjce.2020.910116
http://www.hanspub.org

and dissipation caused by soil compaction are considered. The results show that the squeezing ef-
fect of jacked pile in different soil layers is quite different. In the filling layer, the horizontal dis-
placement of soil is about 5% of the pile radius at 2 d away from the pile, and the ratio is about 1%
at 5.5 d from the pile; in the muddy soil layer, the horizontal displacement of soil is about 5% of
the pile radius at 6.2 d away from the pile, and the ratio is about 1% at 20 d from the pile. The
radial displacement of soft soil is larger than that of hard soil, and the radial stress of soft soil is
less than that of hard soil. The displacement field and stress field appear mutation at the interface
of soil layer. In the process of jacked pile driving, high excess pore water pressure will be pro-
duced in saturated soil with low permeability due to soil compaction. Due to the difference of soil
properties, 99.5% of the total weathered granite laminated pile dissipated 15 days after the end of
the pile, and 65.2% of the muddy soil layer dissipated.

Keywords

Soft Hard Interaction Soil, Jacked Pile, Compaction Effect, Excess Pore Water Pressure

Copyright © 2020 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 5|15

A R A BN G5 T8 BTSSR, AN A B AR ) T BN
(IR . AHEF RN R T 5 bk, bbb T sl R B, R @ LK E 71 A 55— &
B i L o

T2 B R E IR 5T RN AT TIRABE T, T2 RS . BRI DL BUE R =47
7o AEBRIRTT T, XU 1R = ARG AT FC 1 A L8 BERS R U i 5 RS O 5% - 2807 il LRI A ) B
BRAE S o MR AR 2 I R SRR T 1 A BJORS = P SR IS ) A7 B2 AR (LA = R R 82 )
A, FKEE 3T ICLF JeMME B EOR, TTRE 1 R 4 rp i I BTN A AN [ L AR AR (A 7R 1l B
WHFC. EERTTI, RIS FINTAES )3 T3 LY Tk B B 7045 2 A L S X AR DUkERH
Jiv BER ARG RS 75 SRALIE [6)5: T B ALY TR B R A L, SIBIERECH IS 1 R SRR 5
XHBr B RS IR . RSB AR 7 TH, Kathrin A. Fischer [7]7F SRR A 3@ b 7 ) B A )5 V2 Ab B 7 A2
oy, BRI T HE NS RE PR BN ). SRV ZE (8] H HRARAE[O1 ] ABAQUS MU B
W FE i AR AE RS P URE I B35 RN, 45 BIWTHE R AR rh AR AL % AR A 2618 . RS (10]
FIH ABAQUS BUERIUF AT PHC EHEST L RUNBEAT TR, 0 7 HERA Lo, pkatt. WEE
PSR A RIS AR NI BT RS2

F AT HOAIT FU R AR AR E Ay 22 S5 1) 2% 01 [ P PO 5E BB PEAR, X J B v B T AR 5% = ROBE [R] i 25
JEMEF LA S AR AR ST A o AR SCRARIIT [ R — WK s de |~ TR 5, 8 SUE A o dr
T BRI B AR P E RS T AR N 13 UL RO FLRR K S AR A A

2. B{EEE

K ABAQUS A [RTCHAFEERR, O 7RIS, SR 4ES FRA AR . by T4 ORI EE B -
WIERAZ, RAEARE AR, R BRI, HER I B TR . AR B R R A A A A5
B, SRPADYS R e FRFLE BT, NP | B MR- SRR A I - T AR A T,

DOI: 10.12677/hjce.2020.910116 1120 T ARTHE


https://doi.org/10.12677/hjce.2020.910116
http://creativecommons.org/licenses/by/4.0/

[ S

RAUONFEAC R . BEEE R B E R N B A IEVME. BEK 16 m, HE42 400 mm, A 7N FFAER)
SO, B AR 23 B XI5 B O 1 A5 AEAC (16 m), 50N 30 m (29 75 FEHEAR) . R4 TR SERR I 73 /5= 4,
TESZHWE L, ZFELEEEHEETFRXN6mM. 2m. 4m. 3m. 3m. 12m. M F/KMEATHT 1.5m
Abo JRITZAHKSFRRE A%, AL R KA, SR ERECYH B, e AR BENE
AR S ALFE 16 mo

Figure 1. Numerical model
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Table 1. Physical and mechanical parameters of formation

® 1. WEYENFEY

HELYN=A HE A i biit V) JEEHE S BIERH
R kg/m3 /MPa /KPa 1B cm/s
AiPEEIE L 0.34 1670 12.8 15 12 7.5E—4
Sy 0.30 1710 9.8 6 1.8 1.6E-8
R BTk 0.32 1820 20.8 22 20 8.5E—4
ok M 0.30 1830 18.4 21 20 4.34E-5
A WAL IR A TG A 0.30 1900 28 24 22 3.56E-5
o RS AL TE 0.26 1930 40 30 32 1.20E—4
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e 55
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Figure 2. Distribution of horizontal displacement of soil along the radial direction
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Figure 3. Distribution of horizontal displacement of soil along depth
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Figure 4. Distribution of soil vertical displacement along radial
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Figure 5. Vertical displacement of soil changes along depth
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Figure 6. The radial stress of the soil changes along the depth
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Figure 7. Cloud diagram of excess pore water pressure during pile pressing
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Figure 8. Radial distribution of excess pore water pressure
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