Hans Journal of Civil Engineering +7R T8, 2023, 12(12), 1448-1454 Hans )0
Published Online December 2023 in Hans. https://www.hanspub.org/journal/hjce
https://doi.org/10.12677/hjce.2023.1212165

KERBKHADEFIER

O 8
[ Bk L R R IR A R S LBk XA TR B R, 28 &L

ks HiH: 20234F10H24H; FHABEM: 20234F12A6H; KA HM: 20234124 14H

B

ERBLFED KRR, FMIUNRBETEEERE, X0 THEMEARSSERE THOEX,

HERMPERER. BRESRRE, DEFRRER@RGLEEHENTET R, ETABAQUSHIT
FUEENBRAE SR BERER, BRE T 1I3RARKETRE R, BrKERKIERASRE, B2
METRATER-UTRE 28, FRvt Stk MR AR SR A1 - AT b O BRRE /g 53 A B 2R AR TR L At 55 AR IR AE A R
BT HR LR, BEIKRER KRR SAENR,

XA
KRERHE, ABIFE, FRfkE, BER

Study on Bearing Characteristics of Large
Diameter Ultra-Long Piles

Zheng Zhang

Hefei Railway Hub Project Construction Headquarters of China Railway Shanghai Bureau Group Co. Ltd., Hefei
Anhui

Received: Oct. 24™, 2023; accepted: Dec. 6™, 2023; published: Dec. 14", 2023

Abstract

With the vigorous development of China’s economy, large-scale projects in various industries are
endless, which puts forward new requirements for the bearing capacity of pile foundations, and
pile foundations develop towards large diameter and ultra-long piles. Taking the large-diameter
super-long bored piles of a bridge as the engineering background, the numerical model of the pile
is established based on ABAQUS finite element numerical simulation software, and 13 levels of
different pile top loads are set to reveal the bearing characteristics of the large-diameter long piles,
to obtain the load-settlement curve of the top of the pile, and to calculate the ultimate bearing ca-
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pacity of the pile. The distribution curve of pile lateral resistance and the axial force curves of pile
top, pile body and pile end under different loads are analyzed to obtain the load transfer law of
large diameter long pile.
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1. 51§

M — PP SRR 20, ARE e, R thlr, EH TR E AR, 1R ENHTZ, A
TR TR, B TR e TRE% ., MERESFMEDRIE, SO RE TRREEANYA, X5
THEEAR AR E ) A TR ESR, MRS KB B S KR, Bl Big o KE e
ATRRAERSS , B 3R 80 m, A RMEK 50 m. ERIEVLIRKIR[2] M KBRS LI EFLERZ N 2 m,
K HINEK: 94.7 mo YL VG B30 R AR B /2R B T 5 mo BSRER I BIAT (1 % S Bty [3] [4] [5]
HE T EAEE 0.8 m N KEBEN, (HEEEAGIE T RE, EARSE, KESHKIFEAEE T
B, ERRTRET, HirfEHEEA RS T B 25 m. £ TR, & SERRKERNE
AR RS T TR TV B R R IR 1] [6], R BAE A K LA I, DK B AR A A AT P b i o
LMK 7] [8] [9].

BEARE RIS SRS, TR LNATZ, ElTIEAGM TRERNRKEm, #HEilns R
A TORSF, AR METE 4 R H SR AR BR 2R #Re /1[10] [11]. THENIEOR H 2 KIE, THENLR TR B
WAL, S K TR % T SR A3 F5 SRR W, AT S DU B R, B Mk
B4, 93 TKERKE. ATA L TRNRAERES, FESNERTR, ARESRIE, &
BOTH A, DRI BUEITER DL ST T HIPRE A TR, ERIEEOS, @AY, AL
BT TAE[12]. 1B+ TR TR S A R3], M T4 TR, A&+ TR B 2 IR
PERI AT, WIBERLIR, SEA G e, AR IR S, S s L RNEUE Ak 5 %

AFEIEAE AT A —FE, FLAC3D RANEA SHEA, X LR, #Emf
[14], {HH AT AL FRABLHAR 55, 38 15 OL T, FLAC3D 8 1 i A1 75 2205 ) A R A4 (Wr ANSYS.ABAQUS.
HYPERMESH %), &% HI[15]5% FH FLAC3D Za7 =45 K EARMEREUERR, R T S,
13 T AR ARSI S bR TREEAT T X, 25 AT 5. G5 [16]FH FLAC3D & =48 & IR A,
PRIC T AN [R5 S 6 A (1 2 2 M e AN mr 8045 8 1 52T . ABAQUS 2 — Bl KT IR A FR SR n ki, LT
AFRRE 12 T FLAC3D Eag KVF%, WRIR[17]%T ABAQUS, ST T4 2858 H 461 T ok A,
AT FHRAETIE, AR WA,

AR R EARE KA FLRE I N TR 5%, KA ABQUS HUERAUI TS, s KEAEK
BRI AR BV R T B A A, DA it TARER R ARG, $RES% .

2. TIEE=R

PASERF M 2 TRV T 35, INERMRIEAYER N R Z B s, HEILr RO I R L. Bt
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By £ LA 1A, BRI AN, KEZ R E . &b i R AR, LR, e~
ARt W B EA A, VR MEE AR 20 m~110 m Zif . #EERA R 250y
RAX L RRBAL. NI faa . V&0 DLEORIE T 3 TR . 2B R X 1 B A fE o
T PH U T RE SRV B P9 AL T R N T — o MEAB R AR B XA B R A S AR

3. BEINEBERY

& B ABAQUS H FRCH M, VAR TRERA L TR AU %, o = 4iiAd, IR KEABEK
A 7 B B s A s A TR e (R BRAR 3 7, 38 7R A AS R R BEBEL T« Bl 0 90 o A B
K1 R P AR R E

AR 101 m, REKKEAREILEEN, N TREE s, RSN A H
PEA L ARPRFPAA B, H TR AR fr # Id AR rh  RAETTRE, BE - R ARV, HE&
Mt 22 PR AR BRI 5], 28 R L AR IR AR A, DU G X B3 285 SR AR . AU PR FE 160 m,
PEFEEL 100 m; AERIEA RN 25 m, BIRAER A 101 m. N TR ECSE TN, MEINTTERET, 7B
WAMBERITE X, Y J7 i) B RS, ISR T Xy Yy Z =AM, Ak, BT RECR
FA 2GR AR I o W 71, 6 T3 BEAESTRRTH b SOWMFRZ (U2 = 0). BRI AR AL T AR 1 TR I,

BITHE: Z=0m, JEM: Z=-160 m. B& 1 LA AR RAL T A AN 7 2R Lok, H4s HARmT IE % s
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Figure 1. Schematic diagram of the numerical model
1. BERAREE

P AR5 26 A T R, B 35 D RS AR b, SR AR SRR GE R LU, R — X,
WEZ R AT ANA . e LR SR, Oy 7 RAAER, BRI — 248, 3IIkAmH
TE L AARRRRR AR, TR 3 [ % B RE e O AR /. AN TR BN BY IR A 55 A T P R4
fiy, MsEbr b, EARKRERN AN N, RUBYAK AR 2 KT 0, H/NT R A[19]. BRI 1A S5
HREBBERMARSEIAR 1K 2,
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Table 1. Soil parameters

=1 TiEsH
Bl AP TR LL Vel BIAK £ Py R £y
2 KN/m® 30 MPa 0.29 25 KPa 2 25°

Table 2. Parameters related to large diameter extra-long piles

* 2. RERBKIEHEXSH

iz BEK L A MEY/N=4 i
25m 101 m 31.5GPa 0.5 2.5 KN/m®
BUEEER

FRAESCHR[18], K EARKMERIBE AR IR AR EAE 79~82 MN, B ML 14 40, HAkins 3 fir
Ne MERI—3L 15 AN brb, PR 658 s. TEMFTMTEMOIER T, BE. =B, BERAEDTREG
s 2 firw, 1B 3 NETRAEAN RGBT R rgvike 2k, [l 4 APETI. Ak B FUNE ISR EAS R IO 4
(%77, €5 NTE 50 MN A ThUfar 2 AE F T (A0 B8 BHL A3 43 A7 1 2%

Table 3. Different pile top load settings
= 3. PRI EER

[LEEE KN MN AL i RN MN

1 10 8 80
2 20 9 90
3 30 10 100
4 40 11 110
5 50 12 120
6 60 13 130
7 70

uus3
+3.228e-04
—3.481e-03
—7.285e-03
—1.109e-02
—1.489e-02
—1.870e-02
—2.250e-02
—2.631e-02
-3.011e-02
—3.391e-02
—3.772e-02
—4.152e-02
—4.533e-02

z
ODB: A3.0db Abaqus/Standard 2020 Wed May 03 10:06:41 727777 2023
X 44 Step: 15
Increment  6:Step Time=1.000
Primary Var:U,U 3

Figure 2. Displacement cloud of pile and soil under pile top load
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Figure 3. Pile top load-settlement curve
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Figure 4. Axial forces of pile tops, pile bodies and pile ends under
different loads
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Figure 5. Distribution curve of pile side friction resistance under
50 MN pile top load
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H BT, BEFEARE TOURS B VE R R AR TR, () AT S S A7 0 B8 BEL % b A= AR e, Ak — e
JE bR AARTY , A B BRI P A AR AR AR TR o A A AR R AR B — SO i A7 3 - DR (g-s HETZR) A AE
PERITCRE - 2SRRI MR, 2SR, IR BE A . & 3 Froasif 8 - TIF 2Ry
PR, ARFEAOC T RIIE 5], KEAMEMRRTIF SILERA R, LRG58, DUEPIFF Sy 90 mm
PBRUCRE, PR A&y 84 MN. M TR 28 Fh A S EL /g ADRE O BEL 5 ~F- 487, 4 Tl Gar BB/, R B 21
W) S ARERT B, R Ak O ATV . BEAE TR, MESm BT ARAE AN K, KR S BBV,
HH B S R T I SE AR o FIRT UL, MR TR A S, 15 280 A2 AP P A 3o 5 o S BB A 00 B 425 77 7
B N b A7 AT/ AT O P 5 A AT AR B R RS B B F (7 50 MINPEFI R, AU ERE A7 5
L2070y 82.4%) . MEMIEERH 002 “R” T2, i 5 Al A, JRIEE/NT 40 miry, BN BERH B IR 5 2k
B, BEJEFHA KN T RSy, Ui S BERH 5 R AE I A

4, g5ig
BT ABAQUS F FRICEUERN, X HMr 32K B AR F R SR A A5 S R AT 9T, 458
.

1) MEFEMETV M B AIVE R R AEDURE, S A A R AR D B, it T A R S R S 2R R
X L AT A SCAb HE o ARHEAE (AT - DR ZR, SR U 1 B BR TR 0 90 mm, AT #3214 P AR PR 7
A 84 MN.

2) MEMEARAUNGSE Rv] LLE (SN T0 % 36 B i PRy Ik R b, AN B A BE BEL 7 ~F 487, 380k 2]
W SR AR AT, A B T AR AR, B Bk BE ) HE AR R R KIIE R . TR B n] R H T HESE T
2R A # T MR E 77, DA S B 0 AR M R

3) A LUHEAM R RH ) o £ B E T, AR EERH 30 K /AN ST - LR R B A O, HIREREOR, LA
RUSEFTREIR, DA 0 & BEL 80K o SEEBm TS R R ) e 45 07 A3 bt - LR ), AT BAK
KPS RS VERE, HARIR/IAE - LA, (HATRe— @2 bR MUrE, &M~
X HE it o

E&mH
rh [ ki Hifg R AR 1A TR 2 ") RHIF I H (2022178).

S E 3k

[11 EIZ&R, R B REHE LS RTHI]. @250RE, 2012, 28(S1): 303-307.

[21 FEA, H2Eig BRIELIR /KIS EAR R FLHE it THOR[J]. WiiL#24%, 2006(10): 43-45+61.

[3]1 HEARILFIEATIAR. IGI94-2008. M IR ARMVE[S]. dbat: o EE S Tl s ktt, 2008.

[4] EANRILFEST AR TB10093-2017. 2k 5 2 A ST E[S]. dbnt: A E g3 Tkt k4, 2008.
5] HEARILAEATIAR JTGD63-2007. 24 M A 3 5 2 At B YE[S]. dbaT: A E @5 Tk i fit, 2007.
[6] V. 2R KM KR L A3 T 7T [D]: [Tt 200 i3], Bl 7h eSSl K27, 2002.

[71 R TR XK B A FLIE AT B AR S MR B AL [D]: (A1 22 A 30]. Kevb: WiFg K, 2006.
[8] DIV MK KEGEFLRE AN &S ERE S HT[D]: (WL A0 18 3] AR LRSI, 2021,

[0 ZMT, WA, % MRERS 3 WA S RIS i 7T [9]. R, 2020, 36(S1): 261-266.
[10] W CHR, MR, KEREB K EGALE i - A A TR ma 2 B [0, Tk #2457, 2022, 52(9): 206-213.

[11] B&E, LERER, & P EEARE K EAEE S0 f N T 5[], BRI, 2021, 20(12): 46-48.
[12] B, E8AT. &L TEEUES ML dbat Pk sk, 2006: 1-4.,

DOI: 10.12677/hjce.2023.1212165 1453 +ATHE


https://doi.org/10.12677/hjce.2023.1212165

KL

[13]
[14]

[15]
[16]

[17]
[18]

[19]

ZEmERE. WHE T TREEE AT LA ESED]. A+ %, 2011, 32(2): 321-325.

R, R A L TRMEUE S ONECYAL R 1% 2, AR LB T HEEARFEL LU, Jhat
HrEREK 2, 2019: 874-875.

. 5T FLCA3D (K BN B ) R B /3 AT [D]: [ 10018 30]. AER: Ph R 28 I8 K, 2018.

L5, RO, & AFEEEE KR EARE AL RS A HT[I]. ¥ BB T2 Be 24l (H AR RHERR), 2020, 30(4):
43-46.

WBIRER. R A5 B JZE B R EARAE S m AR A R 7S [D]: [ 2A08 3], A IR 3 TR, 2022,
B, RS, &, BT FLAC3D WIANFEIZERL K B A2 M BE A BUE R 78 [C1/12022 48 Tk 3 3R 2 AR AT IR
W ECIM), BB ERE - TEARAR, GIEITI R, MR LREEIR A F], 2022: 339-342.

KRTT, ZEgh. BT BUR-FEAS KR ERT BYAK A A HUE (R[], P9 3R Tk K224 (A 2R B2 RR), 2015, 34(4):
293-297.

DOI: 10.12677/hjce.2023.1212165 1454 +ATHE


https://doi.org/10.12677/hjce.2023.1212165

	大直径超长桩承载特性研究
	摘  要
	关键词
	Study on Bearing Characteristics of Large Diameter Ultra-Long Piles
	Abstract
	Keywords
	1. 引言
	2. 工程背景
	3. 静载试验数值模拟
	数值模拟结果

	4. 结论
	基金项目
	参考文献

