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Abstract: Aiming at the problem of calculating the negative friction resistance of pile foundations in large-thickness
self-weight collapsible loess sites. First, according to the similarity between the stratified settlement and the vertical

displacement solution of Boussinesq. A method is proposed to calculate the soil settlement at any depth around the pile from the

total self-weight collapse of the foundation. Secondly, the nonlinearity of the soil and the settlement law of the soil along the
radial direction of the pile are considered, and a pile-soil load transfer function that can consider both the nonlinearity and the
foundations in other sites.

ultimate shear strength of the soil is proposed, which can calculate the negative skin friction, position of neutral point and
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settlement of pile top. The calculated results are compared with the measured ones of the field immersion tests on pile
=]

foundation, which shows the effectiveness of the proposed method. The research results can provide a new method for the

design of pile foundations in collapsible loess sites and also references for the calculation of the bearing capacity of pile

FErP E VA IX 2 AR H AR TE R L, T
HAR % 5 TREE B A A7 T B S e 1 2k
15 m AR E B IR PR L3t B1x it
BH g, M

FURG, #1oxhse it b a7 EE Wt /e, 47
(R TE, BEZETe 7 58 2 MR b AR A e 47 R
@i

PABIL B 3 mr i /K e o 202, B e dp M bk 47 R

BE I S IRERIBT BN = o SEBLAR 47 BE RH 7 F)
A0 JBE BEL 7 4 K B g 1k SR e AT
AR SRR AR , 4 th 28 B A BRI AR 3 G BE R 0+ 505 s .

EEHR, TR E - AR AR (B S dk

HAEEESFREARIIE (22B560010);
(22JR5RA255)

EELTH : WA BRI H (212102310938, 222102320451); Ji]
FEEER: 2022 - 09 - 28

Hire B AR I H

Vol. 44 Supp.1l



232 "+ T OB % M

2022 4E

073 2T R ) R~ 18 ey % 26 PR K. B 9
VARSI T BN AR FE T R B, R R S AR AT
TR, R PR X SR D) B CBLS, KR €
FRRAED ) AR I DCEE 73 50 45 H I PR 2% 1 A = 2
WE TR RPN EIE, Hit FLEFKRAE
525 KE BB i IF ST R e e VG R I A (DS A
ERAE L JE LRSS 0F R L AR B B &
e X FREREH HIRRaTE R i, IR
R AR ERI RIS A N, BRI T =
IR TR 2 JE AR LB A A M A, HAE
B S R AR AT A A — R 1R R R

A~ 1] PR A7 % B 2, 38 T LUd L -S54
FAR R fid 1 B U106 R 52, (EL A SOk T3 -
SRR A B DR A, BRSOy
HIET AU, DRk, R A B D) 6 E e
(A PRy 1 A% i BR A, IR B A R A2 . Cooke
SEHA M A7 B2 DAME J 447 A2 BT YT 7 1T 50
i LR, R TSR T A EE i R A
HIBTOIRIA S . P& R HAARIARLAE, Wong SEPHR R
PR LAB AL it iR A — - (W] R AR e ey B AR A . 3
S R T 3 Ry 2 PR A LR S %

MR 3 L VIR B 2 B b B AR
i, SETHRETIEME, SRR ERIRE LRV E
(TS5 25 R8BS 7 -8 M AR AR L kAT
JEE B AR ORI AL A% T a0, 35 T BT VIR %,
B L T LA A S A 2 P AN BR-A70 B 5 58 1 2
PRI RBRIE S ST a ik, IhE B i A
BRI, IR AR S B IR K SN
XL, B8 EZ T I .

1 HEEERELRERRERE
1.1 HERMNEEEMETE

CHEBRIE) 4 T AR 5 10 1 IR N 51
Jiih, ST DAMA X A5 TE R A0S PRI 5 SR 1
MR BRI . ASCEERAT (B LARE) 1
GRP ST E SN R SU TG R

So :ﬁozgzsihi ’ (1
i=1

X, o, NEIEZENEERERE, hFEiEL
MIEEE, By NANFEIMX B IE R %L
1.2 ETHRMERSENEENITESE

MIRAG STHR[2] S0 53 J2 30 Foe 2 11 28 A ol 42 ] A
Fi, HAL A Boussinesq R 47 F2 fEAHALL .
R, RHEES I FOAE A% 2 )k E
Boussinesq fif () B[ 2 RIA, RMATBIRFEELL M)
UibEE . T HERMEMER L, YHMAEEE N T
MR IR B T, ATACAA AR R AR TS, (RE H

HIRMAMERE S, ST 0.015 B, NiMh H EIRFERE
hy » TEMGIRFE DL G R B =R R 0, HytkEE
RS B IR s, SR F ORISR
(R AR G 5 . BB R T B BRIRBE A, 3%
(BT LARUED B8, AL S LA N IR EERIDTRE 25 0.
Rltk, S FAERR, {F& i Boussinesq '

1) (57 % 238 ST Ok

’ F(1+V) (Z_h0)2
s(z)' = T+
2nE ( ,(Z—ho)z +R2)
2(1-v) 2)

.
Je—h) +R2:| ’
X, v LA, E N RsavEE, WS
BRSSP A%, NG s(2) T EF K R
Hit L S I ST RE R R ASSCEURE
HAAEN 0.8 m.
EAH z = hy W HI R RE R s, RIAT S HfE AR v
J1F A
s,ER
C(1-v)(1+v) )
1l (3) AR (2), A HHE Ay IFETTH
1 BIR T B A A R A
s, R { (z—h,)’

s(z)' = 2(1-v) (m)s
| . @)
Jz—h) +R2:|

T TS R BRI A, UM 0. B,
2 €[y h, | P PO AR R VR P b YU R TS 1E Ny
sz) =s@z) —s(h) - (5)
s b, ARz <h GENLEEEAS,, B
(D SR 2> h ENLRGHE AN 0, EFi#%
2 RPI R (5) T, Sk, AT R
SRR R R

2 M-RIEEREEY
2.1 BYMIBERER G
Cooke SFSHRHHIBIYIALREVE, (B ATHABEN
S O 0 VDA T SR B o
FUFIRTC I 10052 16, ST TR R,
15 A O EL R ) - 430 2 1% R ke

_ %o

+

2(1-v)

(6)

r
A gy ry RUOVBEM EERL IR 42 o0 7 0
SR A - r R B N g AT AR AL (RO S
RIS PR LA 5 R, IREAR R T 1 I AS T
25 H B NEAR (R Rk 3



LR SR, AF. RS RE B B M B I I R BB T ST VA BT 233

y=—7"— ’ (7)
b, As B HERD AL, BE B AR LRS-
B 55 B AR R PAK 7 RN

7= . (8)

Bz (6) ~ (8), BIWI43 ek L AHXS 7%
SR IBUERY AT R BH g 23k 2
G.As

Ty =

) ©)]

T
m
7y ln—

i

A, GOALRIBIUIREE, r, Sk BERH 0 b +
fIEC KR AR, A, =107,

HI T BI VIR A IR AR S BRAR (K LAt EHES K,
M (9) HRTEAFE Y, A 8] R i A% 3 S bk o
o BEEAXSALAZHO, BEOUEEFH 580K, X BARA
R B S B R[] i 2% (AR 2t R A o FUHL R 2
BOUSIOHES T, B 7805 AR AR AR Z E, A
FIBINASTN, HRBIUIEE AR, FHARE—AEE.
2.2 ETEESYMIHENEEEIEERE

XTSI Sy - BN R IILR, BRI
AL, WE 1 (@) Fr, HERESN

__7
T_a+b7/ (10)
VIEEAR RN (8), FIAIATHA N
T 1
;_ ‘a+by a1

Kb, a, b NIRRT, PR o) i iE 8T )
Wi Gy B8 B AR PR BS U M Ay o, B R K, 1E
v/t = v AERR, ATERMEERLA NS RWE 1 (b,

T
L T
Tj [rm=====fmmmmmgmmmmmmmmm— oo
Gso=a !
Tyf----- 1---- Gs; | "',‘,"Q
T
Gsi
1 ]
n Vi Y
(a)
vt
Tl=a+h Y
1
b=+
1
-1
d—GSO
Y
(b)
1 TSR] - BN TR X FR

Fig. 1 Shear stress-shear strain correspondence of soil
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Fig. 2 Relative displacements of pile-soil
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Fig. 3 Comparison between calculated and measured results
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