FURVE I R
2015 4¢

= + T M {4

Chinese Journal of Geotechnical Engineering

s,
=2

2 H Feb.

Vol. 37 No.2

2015

DOI: 10.11779/CJGE201502018

S IR I TR B R

x| % ik

(P22 Bl = MiRED B IR AW, B3 200032)

B B KR EE DR IEENAER T, B i 2 e e 2k BB AR RS BE AR AR,
70 AL GOK s TR AT T3R50, S T oIk 57 BB ) 0 AT . B R/ B RIS TS B0 Hhk sifr
B NSO SR AR OE S BB IR R AR B SRS )R, R 2 47 R B Dy ik i
(RS VA, T 0T BRI 2, SRR RH IR B I T . @IUIZ IG5 8 (R 94 B8 Ak 1) 470 B BEL ) 2R 8
k0.8, WAVRTRL I BB ) R EAY 0.04, LT RSB RECSREVIA R i . OTEIMIRSERUGE LA F
TP, R R AT AE R AL R, B NPT ik 7740.4 kN, Rk SRS AR 0.62L~0.68L 1], HIHAT A 1R 4 BERH
111k 184.4 kPa, XAA RIS TAZ G P WAZS T, 38 4RIk f 8 BH T 19 46 e

KRR mE L WA AR SOEERRD: Pk FhfTER

FESES: TU43 XRAFRIRAD: A NEHS: 1000 - 4548(2015)02 - 0337 - 06

EZEE N X098 - ), 5, TEM, FENHBO TERELSW S S L TES KA. Email

liuzisheng@gmail.com.

Field tests on negative skin friction of steel pipe piles in high backfilling soils

LIU Zi-sheng
(Shanghai Third Harbour Engineering Science & Technology Research Institute Co., Ltd., Shanghai 200032, China)

Abstract: For the piles in large-area high fill soft soils, rubble mound may cause negative skin friction on piles because of the
settlement of backfilling soils. To grasp the influence of the negative skin friction, field tests are carried out on a steel pipe pile
of Yangshan Port of Shanghai. The knowledge on key parameters such as distribution, magnitude and temporal variation of the
negative skin friction of the pile, location of neutral point and downdrag force is acquired. The results indicate that: (1) the time
effect of the negative skin friction on the pile is obvious. The time for the negative skin friction of soft soils to reach its peak is
shorter, while that for the good soils with large embedded depth is longer; (2) the measured negative skin friction coefficient of
rubble mound is up to 0.8, while the coefficient of silty soft clay is only 0.04, the coefficients of other soils are in good
agreement with the technical code of China; (3) in nearly nine months after rubble mound construction is completed, the down
drag force of the pile continues to increase. The maximum downdrag force is up to 7740.4 kN, depth of the neutral point is
between 0.62L ~ 0.68L, and the negative skin friction generated by the rubble mound is up to 184.4 kPa. Attention should be
paid to the design of similar projects in the future, and appropriate measures should be taken to reduce the negative skin
friction.
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0 5l

W, B arAAERE, AEAR TR L A
] AR OB P AR R EERE ), FRIEAERH 7. (HE, 4
L1 0 I NS BN PR Sl AT = T 37282 S5 N i ]
TNUCI, D AR TR N A, A TR
]I TR R B R g 7 BEBEL T

IR AR A7 JBE 8 1 I FH A B 2 2% S AT i o
1 BEVE ST HHE B 10 93 A5 S b s B Johannessen 25
XPENEHEIEAT T 40 BRBE e, I A BEBE g S5 A A

jillf3

AR BN S E . Bjerrum 252 Bozozuk
—UESE T AN S AR S IR IE % . Endo
28 Wakler 25P1. Clemente!. Bozozuk!”'. Leung
283 0 B3R 6 v I T 5 BE B A R b P
7% . Fellenius 250 Vit JEAE £ B8 B ) 545 E 54 1)
OYAT, TR B A ) AT IR AT
PRGS04 B BEL ) T B AT T RFEE AN

Yrks BER: 2014 - 04 - 09



338 a5 oE L OB ¥

IESE, 450 VR ) 6B U M T
FPRER SURIEL AM A, JEIZ R AR AT T — 4
BRI I AUV R M B £ B A

(RIEM P TR Tt - R AR REA T T SRR I Ik e T,

DR T v A AR D00 7 B g o X8 2 R
T RS AR A B RGBT, X L A KA
S AR VA R 072 AN T o 2 el VA E oo )
PN T Gan-Chen #5230, A ABEM ORI STE 0.382L
b, P RSAE 0.618L Ab o ZEFA RSN KR HE R
BUN K BB FLRE AT B B 35T T RE0 9T, 4
B T A A7 S AN 7 BEBH ) 2R 4

{HE, T 5 1 AT 67 B8 B K /N S AT
5%, BEWAMEAHRE. 20 e 70 FAK, BEEEE
2t Lol AR e 6 K SR Sk AT i 2R R B, (EK
I AT B AR AR S S AR TR RO 22
F, HERIE, A WX IO T I SR R K ANEEAT
AT o ARG T mr PO 4 - b 5
PR AR P A 1 A BE BEL D B AT AR L .

1 RIeHER

ARG A2 T 5 K I i B K N THs—— Bifg
LR KHE TREM—30), W6 Lm0 Sk (4 o 5 4
PR EOU (P R TROAE 0 PR 24 AR B A DA A I 1)
NS A S AR RS 5 T I AL, A
B RELIN 30 me Sk T AE T A AT PR R 7 A g R
BH 3, fEiE R R4 4 SR GG 3 mkbik—
A spE, MY 15 m W2, iR
(PIPOAT (RIS A ) b = LR AR B () 1) R AR, W 5
SOWE =R S R o FLR R PR 3 B DL B T |
O TR & g5 s a0 s m, YAl T
HEAEH =AY TE ;s @K i b narsk,
S e e W e A R

TRICHE A —ARAETH A A Y, A2 1200 mm,
REJEL 20 mm, HEK: 66 m, FFuFFrl, #E L#E 24 4
DU IT, AR NI T T A A N AR T, I T
AEWE 1 PR,

BE 5 4l 03 03 SR v v 28w R A\ AR PR T
SM-2W 5% AW AR T, SR sy AR A5 s [ e
EME G FR e E . SM-2W T W AR TH R RE A 3000 X
10°, @it MB-6TL 45 5% e e sk A I A4 B AR
THEE, e SR AN AT £ A B AR B
I o3 AT . AR i Wi 2 IR Ry, 210G
BHCA R, W I AT 75 H S AR A

s:KX1Wx(R21RZJXN)6 , (D)

i 0

2015 4F
X, & AMNAE (10, K hHE, X SM-2w #
fRIRES K I 0.3911,
FEAE ¢ W I PR T30 ok
M=E{%;%j : o)

K, N, ki Wik s M, E WM rEsiE, 4
BEVHEWTIAR, €, &, A i Wi e Ou ) S fY AR 41 .

TR, R RE, RGO S A
WL RIS AT, Rk o0 R S, JiE
SERE ARSI o AR VCRE WL 4 S ()3 20 S H .

N T LA RS A0 BB R 8 o b, RIS TR E T
Sy IEDTREIAL, LRI f AN R A B 2y =+
PRDURE S WEs TR, HESARGO A 1) £ B M A
B, 32 UUEFRAEE T R sk, I TR 5L
PEAA 2005 422 H 3 H—2005 £ 4 7 13 HIEBD %
Pt TCVEAE AR E AR 23 B v B A RS A

20 g
lgg
2
3ﬂ§
Y-l
X
g
IE
X
[=1
g
N
<l
X
[=]
S
‘O
L1 18 R mm

B 1 RENAEAER

Fig. 1 Layout of test sections in steel pipe pile
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Table 1 Physical and mechanical parameters of soils

KX K45 W A FHE
TIRARR i (ST VNN |5 )
/kN'm® /MPa k&  /(°) /kPa

VS ¥/ SURIS

e 16.5 1.6 040 140 120
RO 0 [ 2 18.0 28 030 13.0 180
%%ﬁ;;ﬁ@*ﬁ 19.3 6.7 035 240 19.0
mgggf@ 19.7 77 035 220  39.0
jﬁizjﬂfﬁ@% 19.2 126 030 350 25
jﬁ*jﬁ%@% 18.7 8.0 035 150 325
AREF 19.7 1.7 035 200 580
gi;ﬁjg 20.1 7.5 03 230 420
A 26.5 6'170i< 0.22

3 WIWLER

it TIRIEPIAB B, RIOATE AR R ER
JEN-19.9 m P12 -3.0 m br s, 2005 4 4 H 24 H5EH
AT R +5.0 m FR T, 2005 4 8 HAHESE
oo T B TAEGS,  HREE A B R AR
ST B Bl R B, 30 R A A R
RS TE S HIR, ST Bl ) 23 ith 2 WL 3.
LI TR) 2k 2004 46 11 18 H—2006 4 7 /] 30
H.
3.1 HEEHS

B 3 ) WL, B e KBl g At 1 R
B A 40 e PR TR AN TR SR AR I T 1 K, ZEH St 158 ik
JEAE 9 AN I TN A AU SE2E 2006 4F 4 J] 24
HO, WE& m KRR R, Z G HiE .
3.2 ks

Wk R AR AR UT R ARSI L, Pk AR

by WEARSZ R B AR R Ry, BRAREEBR g,
BUAR, HERSZIEBER J7o wp ik 2 47 B B R R
BELTy R4 i, Bk Sl ) B AR A R AR AIE
ek s RL Rl BER P, bk s DL il R
I

B Pt s A P AP 2 O EBE S LA
XIPLAS KA o, @ik I A B 5 W (g
A8 BE £ B KAl g B e i T SR A o o A RS 44 R
SM-2W 5% X N AR T S A B d5 K2l 0y s 7 B
Hhtk AT o BUARAE B3 it 0 A B 40 D RO
EBETRLLR 17, 20, 35, 39, 41 m ALl se 4
(BETRLAR 23m i 5, FEAREAE A, H
B — EHARR AT, SR i F, IR L) 2SO0
S M £ 90 BEBH T AR AT R

BiF1/kN
—9000-7000-5000—-3000—1000 0 1000 3000

0

-- 2004-11-18
-- 2004-12-19
---4--- 2005-01-21

x--- 2005-02-23

-—-- 2005-03-27
---a--- 2005-04-30
«=es--= 2005-06-01
---8--- 2005-06-30
---a--- 2005-08-01
-==+-- 2005-09-02
---e--- 2005-10-04
—a— 2005-11-04
—e— 2005-12-06
—#— 2006-01-10
—a— 2006-02-10
—»— 2006-03-14
—e— 2006-04-24
—=s— 2006-05-30
—o— 2006-06-22
—a— 2006-07-30

3 IRIGHEAE S 15270
Fig. 3 Variation of axial forces of pile
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Table 2 Calculation of measured negative skin frictions
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Fig. 5 Calculation of measured negative skin frictions
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