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Study on Calculation Method of Soil Plug Height of Pipe Pile Based
on Terzaghi Ultimate Bearing Capacity

ZHAO Minghua', XIAO Rong, YANG Chaowei, XTAO Yao
(Institute of Geotechnical Engineering, Hunan University, Changsha 410082, China)

Abstract: The objective of this study is to discuss the plugging effects of open—ended pipe pile. According to
the formation process and mechanism of soil plug, the forced state of soil plug is analyzed, and the balance equation
of unit plug is established. The expression of the total vertical load is also obtained. Moreover, the plug is regarded as
a “pile in the pile”,and then the formula of bearing capacity limit for pile end is reduced, based on the ultimate
bearing capacity model theory that was put forward by Terzaghi K. Accordingly, the expression of the soil critical
height in the process of driving is derived. Finally, the conclusion is drawn that these expressions are appropriate by
comparing and analyzing the results of theoretical calculation and engineering examples, and the influence of the
factors such as radius—thickness ratio, cohesion of soil and roughness of the surface between piles and soil are also
discussed. It is concluded that the height of the soil increases with the increase of the radius—thickness ratio, and

decreases with the increase of the surface roughness between piles and soil, but the cohesion of the soil has little
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effect on the height of the soil. The rationality of the formula has a certain reference value to predict the height of soil

plug of open—ended pipe pile during jacking into soil.

Key words: pipe foundations; bearing capacity ; plugging effect;soil plugheight

Rifi A5 FULY. 7 VR - A AT TR A2 N H
AT E R B BOR R 2 | AR A O S R
MR IS 2 — JF VE BRI R,
AR5 B I 5% ., — 3840 T AAHE A AR N ERIE WL
38, 7oA FERN, 5y — BB MR A, e A
1y (R ] )RS, % B0 e () ) SR04 7™ A 5 . 1 8
RN AN RN SR AE E ) A AR, - ZE R
R, % RO S, S W ARG e, ot i
2 (FA) SR B s e R T DA TR AR T A AT
PR rp o 2R Y B 2RO A A e 5 TR
B

FEl Hh 250 I VA A Y - ZE SO0 A U,
Randolph 88Ny | 4 FE 19— 4E #1772 L oK
15 4 FEumfH , RIA 51 T At ZE m R RS, O
WA ZE B D b AR T AE R B 2K Paikowsky Fil
Whitman®$# 38 T 1 220 iy 2t #2  A5 2IFEF T AR
WA, B PN - v B A AR A LR Bl TR EE 1)
Hahn, B TR AR ShERE Z Rl A EEIRAVE T, S8t
FEREE S5 A LR, Y& A 58 b JERT, 1 98
1o BE AN BB VR B 3 i 3 K i 4518 Lehane il
Gavin® Paik S8R F“ AP UZ " ALY 8 N Ab
T RE BEAEE Ty A T A R 43 5, TR A SY T b £
b ZERG PR AR, B RS A 4 ZERON YA
HEROR R 22 B 9T 7 I, AR SRPIE | K VD 4R
LB A M SR R IR B = AR E 3L, A T
TFERE + ZEMTE R R AE R ML, IR 48 A2 ik
BT B TF A A = A - JE I — A 2 G EE B
PR A g5 B9 5 T, 6 A I S0 s 7 ) TR 35 1
EAEAE AR AL 1 52 LAk AP 2 A TR
+ FERN AT T BT SY , I S EE A A R
7 BRI R | 42 A5 A R A DU T ok i) 1 5
fe FERRR, T A R P AR AL FE S R 2
5~6 kAR, A T 26 BE Y 70% ; T AE e i 2
T HRTF 4 f5biAs, 249 A L ZER R 70% 0 .
F R A ENE RIS 3 AR [E BLAR A IT 4
BESEAT T, oA 1 ZE B i AR A R A 2T

B3 2 P A ZERUN BOFE FHMLEE, 45 R . +
FE 1R I B A AT P AR B () 1 RO I R i i fgke
SRS 1 i b X LR R+ 3 G4 T PHC
FIAE I R Y+ 2B, 155+ 2E R RE S TR
FRIAE AR « YA RIFT A AR 45 Rl L A £ FE v
JERER  AERE)S 1Y — BRI P, - ZER K 218 B
ATRESHARZ R, HIERK TR LR
PR o8 K AR ) 22 S o S 1 5 i A R
R AR EOE X AE A S P AT A BB K
PHC FEFTAE 328 5 v - 2 w8 32 Bl 8 38 A2 A ) R 8 U
DU, A5 R T A A v 4 5 g B A AR A, ) £ 5
NGRS e s e §|-k £ I AR AL
B EASHDO A - SE A HEON A AT, A5
+ FERN AR | TE R 2 R A SE R B
USR] PFC2D 27, 3 F R BLIS , Bl T A
[vi) 265 T 11 45 A 7 A 3 R v S 19 T i T TE R
A EEIR R AR B AT 1 ZE RN AR K, B
BRI A, - FERON G /N B DA BT
A, BT E X ZE R AR IR A SRR
DL E AN ER SN N R R (N e U L A v o
FERIEMIMEA IR AR LA R R 2, (HJETT:
VAT R I ) B 7 oK A 2 e B 7 TR IR
- T i ST - ZERON RN RN Y
DR 2R X e A A AT P R 8 A B I JE i
FIFH LY K BRI TR AT, i iE
FEEHER BT 500, EE R EE 5 IS A e
2250, FESCPR TR, AEHENFRIFARSE 2k 4 r
W AFAE AN AR AN S S 5 B A S — AN
i, [FRER I RFLY KBRS XA AR A B 32k T
TOIMRFSE SR AE SEBR T AR, UOHERT 4 JE 5 B 2
ASRAE, IR O A ROR A N 2 B A AR A0
DL A ZERK SR B RN 1R 4 SERUN X 4
PRGOS R Fp s 300 AR, 1he T - S8R0 X
TE OV RERT 300 I RZ MR, AR SO - ZERE K
RIETEAEDINEZ 5 A BEAS 2 B S 058 Y 76 0 Hr
BT RN, BRI AL DU X R i



#7H

XA A TR VDHEAR BRSO BIR AOAEAE - 2 e BETHR T 1% 87

PRI 15 LR S W20, e 2 51 i e+ S
PR AT L, 2 e T SR A B 28O0 A B
RG-S NN

BT, ASCHERT AR ZERE L, 208 T IF
B ZER 2 R, ST T FE R OTIR Y 52 ) A
TR AR o FE A A 1) A BRI RIS AR
U HEAR FROR T SR RI, J3Ar A5 51 - SR F
SR, TS5 T AR i i P AR T
A LIRS 4 9 i BE 2k 3, I LS DU S
e rp e B R T A S S

1 TENZHSN

TFIRE R - IE 2 st T o 1 1 B
BORL P 2 L AR A TR sh N RIE R 1 ot
FER RO s R W EHEN P15 6, o+ 2830w
TN A A p A, B R FE DL b+
A 7 g Bk BEFN AR Z (8] (4 BEBH T 5., A HE
Uiis AR BRI T 5y 0 LB AR s 0, D 18
HY S 1] 1 S 5" O - FE G - SR BRIR I Y P
FEVES 56 O 1 A S HERE 2 W] A EE45 A0

AN AR S - A 478 38 AR /), HLt
TR EERRER, DibEIE AR rh £ FE R A ORA S
A B - FEAE DU B AL T AHEACIRES. i 1
(b) A, £IEF B2 RN A SIET) 6, LIE S HERE
Z )3 EL 0] T A BERE ) 7, S 1) T A4 T B
[ S 280 Py, LA B S o8 b A0S - S8 E ) L Y g P
Ak ( L FERE TR ) L ARAI R AR BT ¢, 2 v BE 2
TR ULE T JE T L) BT R TR T L 2E T
AR FRAR 17, 214 2 ) S A 28 P A T i
SRR T g, 0, 1 ZEIR B P HRRES . G2 B ) 6
A8 P /N TS M AR BRAR AT ¢ I, 282
VERIIR5 o1 L, 2w BORARZEsg I, 1 JE8 A
IRF A FEARAS 5 2T B 1) 28 P R T i s AR
BRARA ST g, I, A 5 P A FR AR 3 7 A A2 DA 1
il - ZEAREEIE AL TT, L IEIR B ZORAS , 15
1o BEAN PR AR AR AR DIRE I R o, BEE A A IR
FIRI A BT 8 A LA R A S A A AR T A7 g = A 74 PR
IR = AW, - ZEWA Al e e AT ZE RS A
APIZEARZS Z A2, BT LA 1 28 I i e 2 1 2
SRS AW BT T 7.

N

(a) L FERETY

a,

W

o+do,
(e HTTRZ 150 HT
B 1 PHC %4 L)% A9 H
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