Hans Journal of Civil Engineering KR T.72, 2021, 10(10), 977-984 Hans iXJ
Published Online October 2021 in Hans. http://www.hanspub.org/journal/hjce
https://doi.org/10.12677/hjce.2021.1010108

B X B R CFG R #
FHIER R

BRAE, FREERS, RO, TR FRRE RO

e [E e R IR AR, R
AN RS2 HARFEBE, LR i

R

| LA

Wk Hi: 20214E9H14H; FHHM: 20214F9728H; KA HM: 20214¢10H13H

H E

Y KXW R ERE KRR, HiBREMR. LREKR. ESMERETERE, XA CFGIR{EAE
RERFGHAT R, ERMWIIKEER FCFGit A TR ENARENILZIYMERHRE. AR
FEY XIVE TR CFGHENE L/ £ 53K ERMAN, KIEEMTIRENE_JER TR, &
TREAFRITIEFABAQUS, EALHEIY X IRYe 5= CFGELME =4k T ) S B A, @E BIR3I
EYECFGIE M TR E R EMBWILEIER, B CFGRMIE TR i B M 5K PRERHE, RAH
Y e X CRGIER A R B E ., EBEFAMRR: 1) HRIIVUEECFGHER T Kk EEEX T CFG
PRSI ER BERW; 2) WRAMZEEMYBIKENERTZRANCFGHAAN, ERBTHSR
&

XA
CFGHE, WRRHE, HIH%, HEHHE, B

Study on Mechanical Characteristics of CFG
Single Pile Construction in Muddy Soil in
Tidal Area

Zhenxiang Shil, Shibo Guo!, Wei Zhang!, Zichao Liu!, Haotian Luoz, Ke Wu?

'China Power Construction Municipal Construction Group Co., Ltd., Tianjin
’School of Civil Engineering, Shandong University, Jinan Shandong

Received: Sep. 14", 2021; accepted: Sep. 28", 2021; published: Oct. 13", 2021

SCES| A B OTRE, SRS, SRER, 0T, DR, BUBL WY X ITME CFG B IE T A AR ERE S D). AR
F#, 2021, 10(10): 977-984. DOI: 10.12677/hjce.2021.1010108


http://www.hanspub.org/journal/hjce
https://doi.org/10.12677/hjce.2021.1010108
https://doi.org/10.12677/hjce.2021.1010108
http://www.hanspub.org

I oTkE 2%

Abstract

The muddy stratum in tidal area has the engineering characteristics of high water content, low
shear strength, large void ratio and high compressibility. The integrity and bearing capacity of CFG
pile will be affected or even changed when CFG pile is used as the foundation for Subgrade Con-
struction under tidal hydrodynamic pressure. In order to explore the mechanical mechanism and
dynamic water pressure effect of CFG pile construction in tidal area, based on the second phase
road project of Binhai Avenue in Fuding City and large finite element program ABAQUS, a three-
dimensional construction mechanical calculation model of CFG single pile in tidal area is estab-
lished. By considering the pipe pulling speed and tidal pore pressure effect of CFG pile construc-
tion with vibration sinking method, the construction process of CFG single pile is studied. Based on
the characteristics of vertical and horizontal deformation, the influence of tide on the overall
quality of CFG pile is explored. The main research results are as follows: 1) The speed of pulling
out the pipe has a significant impact on the overall quality of CFG pile; 2) The muddy stratum is
easy to invade into the CFG pile body under the tidal hydrodynamic pressure, resulting in pile
breaking and other diseases.
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RS — TS, W XV O R B SRR SUBYsmEEAR. FLBRELR . 4t ss TRE
FHIE[L] [2]0 OA3RTHEMAEENE, AR TR b Bt M A BB R I AR B 5R 1Y) CRG AEHEAT AN A -
SRT, SRH CFG MEALER S sk I 771F FE A A MR AR R Iy, 2o I E A0S . BB TER
(]I 3 947 6 3 S it R S LB S b T3 28, IR KRR T CFG HE ) e B AN
AREKAE ST, HOKT CFG MEME TAERE, Ty K 7@ BERA, JEWR 1l TRE; #5 b AT ISR, CFG
BESCATRE 2 BTV BURIAN S i AR R, OF H R B2 KB RS, (e s = AR b, R
ORI ZARTE BORR S BOERIC I 2 (8 2R [3]. St L= CFG HEt T /1A HLE, V122
FOITR T REMPIALAE. W, 5KEFEMAIRH Midas/GTS @372 1 CFG HEHIEA R THM, 4047 1
CFG HERITFEZ M ORI S B RN . BLSES5 [SP02 MO BU#EAT T /eI ILz I, +5 CFG HEHETN
ANPA TR R HEAT XS L, BT T CFG HEASFIBEIR A R AR A L o B KA (6100 Bl ar A T A 2 o
Jesa i) TRERFYERZ AP T AR T, 70 A 1 EEAR DY ol e R R BRI, 3R 7 AR B il . P05 5 5%
(7138 L B AL FLRAON BB AN, RN AT RE SN o0, 2B A5 3 1 RESL 0N 51 A J 1 AR A TR
SR, AEIY X R CFG Mkt T /7 A WL S Bl K R RNy T sk /> R SE B Fe S ik . ik,
ARSCHFTAR it TSI — JIE e TR, BT A IRIuEF ABAQUS, EATHEIY Xtttz CFG
FABE = T A, Gl R IREN IR CFG M LIk A FLEAEH, WAL CFG
T T A P I R 1] S KO AR TR, R TCEI% AR 6 CFG MRS (A 5 2 i S mi e
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2. TFEHLAR

A8 4 TR IHIE B TR T HE T3l A OE S O TE — PP RS L, IR R AL R A
EAh T, Kb, Ik, 2 EAERCKBUEE, KKK 4.865 km. A TARILIN T E T AR AEE L,
o i B E 40 m, WESR IS BLIRTE 48 m, AR TS OKTE R BE AR BT Y 50 km/h, U]
VUZEiE ., F 45 KO+710~K1+820 CFG Rk A HE S K 320,470 oK, & bt#k 25,385 4>, #E4224 50 cm, 1%
VA E .

AR g ek B LA AR PR AR SR, T A R L2 (RR), RN, HEAECESE . HEE
i, ABOMK, FUEMEZE . WIS JE IR R HOE (5 0w kiR i), 78 WK TEEl . i s
WIKALN 4.25 m, JIFERAREIKA -3.42 m, AP miih 3.86 m, JiAEFIREiA N-1.61 m, [
PR ZE N 407 m, TR 0.53 me ARAEILA XISt B Bk R, CFG EALFE X dith 2 Hy B3R
SRS B R R e RRAR A R . Ho, RS XA e R BB R R ([ S5 TR ) A SR T
7.3 kPa. WA 14.2°; RE T E/KEIAT] 63.09%, WeE LR RRFLBLE 1.76, 7R 51%.
FEXF— AR ET 5, MR RS L B KRR, BUBTaREARAC, LARALRRELR, R4tk s, 20
TG = KAERKPTIREETE .

PR VUEE CFG Mt TR IB IS RIS AT E AR Z, BIATRE A B G TIRE LR, iRk ©
FEERIT RS, 7E RN R RIEE N RS . Rk, AT RMEE T HFET ABAQUS, #57 CFG
MR T AR, FRIR TR IR AR, Wi @A -CFG BE-IE 2 2 IR AE TLAE ok
R CFG #iis Tid A2 b 2B mAEH Fisem, Hh A% E D=25m, #EH=25m, #f# & d=05m,
MR h=10m, AR N 80 ANHt, K143 10,000 ANH G, 2R FH DU A5 571 AR PU I #oc,,
WERPERIRS, W MELE, WK 1R,

Figure 1. Schematic diagram of the three-dimensional model CFG pile-silt layer orientation
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Table 1. Numerical simulation mechanical parameters table

*® 1 BESUNFSER

A~ E S HfH
RIRZEE p 1750 kg/m®
WS BT p 1750 kg/m®
CFG W% & p 2500 kg/m®
WEE b IOBE R ENARALL v 2.1 x 10" Pa/0.125
CFG Wi IR ENFARALL v 1x10°Pa/0.2
TR E R RS & ERARALE v 3 x 10° Pa/0.15
TR USSR A R T ol BEYE £ 7300 Pa/14.2°
MEESE R KIALIE L e 1x107°0.3
CFG BEZIE R H kALK LL e 1x10°0.8
B RIS R KIFLIRLE e 1x107%1.76

4, YthEE

CFG it T A rh, SRIE At Tk ELA M CFG MR R Sk EMERe, W R ZLRS
PEE S CFG A1 ELRAA T P P RE R, LR S5 CFG MM LU, QR T
JERRER, AREEE, SRR E IR SR REO D ] 2 PR, BRI PG, I BGUR B
T, RtEfA oy 2. 4. 8 Bior BOma, T2 LR RAEE 7 BAT NI E o, AMEEAT A B RUE AL
BJa, IR E S R R EAR YR A A AL, R I AE B Be B O CFG MERCIUE E ke
VEREE L TP B, RSO TR, il 2 FroR. SOt AR TR G s KA AR AT
UL, PR EATAERANE KL, XA R PIIIL 5 SCALBK I T BRI e 2 8 B R R 2 i o0, 8 i 2o (e
THEM CFG Mt i f2, JF 1 it i RE rhiB ARG 00, O CFG MRBUME 2 it B 1845 2
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Figure 2. Schematic diagram of pipe pile-CFG pile segment construc-
tion
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5. HHEERE D
5.1. CFG e TidiES

34 H T CFG M PIEIRS) FUUERFINEE - WEME K, Hd U RELFE, AN m,
HH AT 4. JRBNDTEVE: CFG bt Tid ek, DYBGRS )\ Bt 7 v ke KA F AR s T 1 B =Uite
T EERAIFE N 84.67% 5 98.35%, JUEHRaN T T Bk, 46 s 18] Py i B 1 Ve B LAk i KA RS 52
MRS, (HER G e RN 1 S XA B RS, MRS RS CFG #Eik 1A 52mi,
DB S )\ B it L7 vt KA F8 22 BR8N, B Uit L7 vk s RO R 2 H 7.4%, BEEDTEEZT
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Figure 3. Pile pipe construction silt layer-pile pipe displacement distribution map
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Figure 4. CFG construction silt layer-CFG pile displacement distribution diagram
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Figure 5. Lateral displacement of soil around CFG single pile
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Figure 6. Seepage diagram of CFG pile construction process
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1) CFG Wit TR FHIRBHTTENERS, AT BRI FIRIREEN T CFG ARk et i & B
B, R PR AR, SN A

2) BRI SR IEVE T SR N CFG MEAR A, I T AE S5 75

[1]1 S #iZ X LR IR IB R S T2 []. dbJ732i, 2010(9): 28-30.
AR

[21 FREZD, BREAR. W IR SEHEEE R AT A MR i 53 [0]. e Ak, 2015, 572(9): 88-92.
[3] *E&EH. EEh CFG M E &I pg B AR T[], 8 H THE, 2019(11): 84-87.

[4] k&R, mmgE, x5, k0, 2P, I E KTE B LI CFG M T A S HCEmamE 2 [J]. e 20l
B, 2020, 46(1): 1-6.

[5] Tire, AREW, PUHTF, BRIRWE. CFG ARAIIA B in & 4k 4 st I i e i 7o [J]. i TRES43R, 2016, 216(9):

1-5.
[6] AEKHE. ST N CFG MM 3 Ve A A LRI AT 7 [D]: [t 22408 30). A K A Elk
1K, 2019.

[71  PhNETE, FBRI, FREER, ER. X CFG HERFFLAN 51K 8 14 - AR A TN LB FU 0], A1 5K FE BRI K2
H(E SR BL2ERR), 2018, 31(1): 39-54.

DOI: 10.12677/hjce.2021.1010108 984 T AT


https://doi.org/10.12677/hjce.2021.1010108

	潮汐区淤泥质地层CFG单桩施工力学特征研究
	摘  要
	关键词
	Study on Mechanical Characteristics of CFG Single Pile Construction in Muddy Soil in Tidal Area
	Abstract
	Keywords
	1. 引言
	2. 工程概况
	3. 参数设置
	4. 分析方法
	5. 计算结果分析
	5.1. CFG单桩施工过程分析
	5.2. CFG单桩周边土体侧向变形分析
	5.3. 淤泥层CFG桩施工渗流情况

	6. 主要结论
	参考文献

