H30% 1w W oE T B ¥ i Vol. 39 No.1
2017 % 2 A CHINA EARTHQUAKE ENGINEERING JOURNAL Feb.,2017

XN . SR e SR AR B0 A T SR AN UL O B T 1 [T ). b R AR 24, 2017.39(1) :0020-0027. doi: 10.3969/5.
issn.1000—0844.2017.01.0020

LIU Run,GUO Shao-zeng, ZHOU Long.et al.Quasi-static Method to Evaluate the Soil Plug Effect on a Large-diameter Steel
Pipe Pile[]J].China Earthquake Engineering Journal,2017,39(1):0020-0027.doi:10.3969/j.issn.1000—0844.2017.01.0020

KEZNE L 2B 53 0 F B 77 %

x| A, Y, A AR, FE!
QRERFAM TR ESZLEFE ST E, KA 300072; 2.8 MA + TR AR BTV E S SEE, K 300222)
WEAMERERALIE T LR S EHFIB AT ITA A ZARE A GTAMNA EZHw, F 64
NP EEREB R Bk L2 ERN T OABEREN, BMAEET & TAEREN R B3 I 2k LR
WIRGER ARRT 2m W XARMEBR ST ZRN, EHAZGEMEA T THEET A LK
AL XM, B BAEM T ERFH L P REZE KGR E A 3T RS A2 P A2 B £ 4K 69 8
TR HERABIRE R AKX Adrpd R P s L Am A R oHaEE Mg hxtgmes it E
HHm  RERANF N FEEFRAZRERENEIENEZE, FRLARZKLEHEG TR
N ROATAEAE AL K B, JF A 5K FR LA P g £ K ) R AR BEAT F) B L B AR S A R Ak o FI B K AR
AR EHE £ E B e iE R M,
X4 K AR MEh; L8 MFHA L BIRERAX
hE SRS TU3S2.1 MEKARERD: A XEHE: 1000—0844(2017)01—0020—08
DOI:10.3969/j.issn.1000—0844.2017.01.0020

Quasi-static Method to Evaluate the Soil Plug Effect on
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Abstract: During pile driving, soil plug effect evaluation has an important influence on the predic-
tion of pile driving resistance and bearing capacity. The static equilibrium method is usually ap-
plied to determine the plugging status of a steel pipe pile with a small diameter. Steel pipe piles
that are larger than 2 m have been widely used to increase the operating water depth of offshore
platforms and to construct offshore wind projects. The stress and deformation characteristics of
soil in pile tube change with the increase of pile diameter. Soil failure mode in the process of driv-
ing in sand, with steel pipe piles of different diameter to length ratios is obtained by using numer-
ical simulation method. Based on the numerical simulation result, the Meyerhof formula is deter-
mined to calculate the soil resistance. To examine the soil plug effect of a large-diameter steel pipe
pile, the quasi-static equilibrium method is proposed, in which the influence of the inertia force

on soil plug is analyzed. According to the small-scale pile driving model tests with different diam-
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eter to length ratios and the analysis of practical piling project, the applicability of the quasi-static

equilibrium method for a large-diameter steel pipe pile is verified.

Key words: large diameter; steel pipe pile; soil plug; quasi static equilibrium method; Meyerhof

formula

0 3lE

AR TV AR S KURE B R T U L R B AR
B MEAE T VE TR AR B T N B AT iR
WA T R

BT BRI ER T 1 FEAT AR A v, AR A
PEAE NS B A 28 38 1 AT AR R B g 7 - 58
JE BE B AE YR DU g i AR HON AN S8 e M IE L ez
WBR Ry 58 42 AT 2E

- JE A FE R Y T A 4 0T B B T T AP R
P A A RS, A X — R, [ N A
NEEEITR T KBRS T/E. De Nicola 2
FEJE TR R AT ABE Y B0 AR S, B AT T A 8
o B SR R AT B RE R OC R, Bl IR AR g X R
AN AT IC s AT 23 B A AN A8 AT AT 28 AL
IO7 & A Ak LA b 10 AR BEAR Y Bl A L HL A ZE 5000 G
IAANE] 100% . Paik S5 AR b 1 b i 452 70 3 50
WF5E K B AERD 1 AR 3T AR B0 40 B B, BERY A L3
Gy SE WA TS, A FE P FEAE B0 Bl BEA R
(R 3800, - ZE 9 P SE 0N 3G m . X D AR TR
JH BICHE 1 8 0 S A 0 X0 R AR N ) - JE AT FE K
N EAT HI W, Malhotra 465 FF J& T FF 118X 45 B 5%
LR o o e A I R N IR (=i e o 9
B . Henke 5807 38 BUH B L 0F 58 T A
[ BE A7 X0 Bk N 4 208 U8R i S e, 1218 HE
SECAR R R FH R VD SE R SE Ak 2 T B v e PR R 2K
T A Sy - FE A A4 0 ) BT B ) e A R R 2 ) 3
FERRUE . 2R FT B IC S I K g A T
FIME B 50 7. I a R R R E R B K
MEFEAT Ak i rp L 2858 2 P ZE ) Al gEE A K. LIU
SRS 3 oy M R AR R G L B OY T T A A
BE H 209 52 1) MAE T Re e . EKAE S R T
TFOEAEAERD - b B Ui R e 25 R R KA
8 HETE Y v TOAE 58 4 M ZE 0 RTRE PR AR /D
Dean 55" AR 48 A Py 4 R A 1] 55 917 35k o 1 A5 Ak 4
BTN IR RS ZEM A . B B+
FE DA ZE RN B 5T 3 BT X/ BLAR AN A A, X R AR
YA B 1 ZE SO0 1Y BIE TS 9 AN 3 43 5 I A 8 A R T
P AE LR &R K AR SRS,

A SR VBB AUL 5 6 X6 F a3 B AN TRl AR e i

B REAE BT G R P A AR 0 IR L AR A R
LA B R A o A B R g e R AR I AR L B
IO P AR I R 2 3 B A e (A BR R 387 L JF R
JHADL i 3~ 17 12 0 Wy 1 26 A PR ZE 000 . [ ) O JR
PN TR G, I X 5 B T o A 2 PR SE SO0 AT
FAWT , B UE 123 X T R B AR A9 45 B - 8 00 H) i
P

1 fTHEE 2 A py B

1.1 HESWREKEL

A7 TV TR v L B A R B K AR
Fem HA DB 2 m YL I ARBRE L Al
REKEAH N BERKE D/L KT 0.02, 75 A
T A8 v A g b AR R S /N AR A R A R
DX, RO s R AR A A8 AT B A 3 R v ] L A
1 3% 7 55 A8 T A5 3K A € P 2 500 1% 4 by B A o2
B, ASON HABRITH M ABAQUS Xt A [ £ K
Lo B AR B AR BTN G R PR A AR B e IR AT
5T HER E AR D B 1.2.3.4.5 A1 6 m, A+
BER L 2 100 m, AR AR K L D/L 40528 0.01,
0.02,0.03,0.04,0.05 1 0.06 m, %45 b %
& o B 7 850 kg/m®, BiEAE E A 210 GPa, JAM
Eb 4 o8 0.26, B F 895 B NI G R F 44, Rk
FHER SR AH B RY . Sy i B 340 5 5800 1) 5 o, - A
R R SF SR B BE o 150 m, BLAR SN 150 m A9 (8
B8 D) . AR RLR H Mohr-Coulomb 3
IMPEREAL, BT S 8O0 1. SR R B 488 8 4 ik
SRR AR - 2 [ 4 AH B VR BE R AR B 0.45,
R A% i) 3 5 T 2 S B 2 ke SR T ) A 3 2
5 AR L 0 B 4 kS A P A A X A B

*1 THBRYBEHNESH

Table 1 Parameters of soil in FEM simulation
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Fig.1  ABAQUS finite element model (Unit:m)
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Fig.2 Distribution of effective plastic strain with

different radius-length ratio during pile driving
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Fig.3 Diagram of soil plug equilibrium in pile
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