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Settlement calculation of flexible piles for composite foundation

with rigid foundation

WU Xiong-zhi, LI Hong-yan
(College of Civil Engineering, Hebei University of Engineering, Hebei Handan 056038, China)
Abstract: Based on the available computational method of the pile — soil stress ratio, the research simpli-
fied the distribution rules and patterns of the pile skin friction for composite foundation with rigid founda-
tion, and derived the calculation formula for settlement of the composite ground from the mindlin displace-
ment solution. The applied case shows that the settlement calculation formula is rational and effective, and

provides a new way to calculate the settlement of composite foundation.
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Fig.1 Analysis of unite cell force
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Fig. 2 Displacement caused by point
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Fig. 3 Displacement of circular region bearing
vertical uniform load
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Fig. 4 Distribution of skin friction on pile

dg, = 253 b (O<h=Ly)
dgy = (L - )b (LyhsLc)
L-10)

o JIHETUBIHE 5 M EE B ) B KA BOAE IR 578 R
KE) LB R B, B O o 5 D0 BE L B K 4 3

HRSHK SHEBERK AR, L = alc, Lc -

Ly=fLc,a+f=1,
1.3.2 % P, fEFT .M ARAIBHE

s3(r,z,h) = ﬁ‘:—&;ﬂ- filrsz,h)dg =

] | AT

I:f,(r,z,h)dqz] -
i on (o4 52)
z + R,

A =4(1-#)z°hm+
(5-4u)(R, - R,) +
4z[1-2:(1 - p)*] - In
8(1 - ) (Ry - Ry) +

1%(;_1.,)+[8z +(3- 4,1)#](1{l Rl)_

w-)-erm - w)
3+ 4;1)( K "R, - 42°r B -

z+ R,
i-L + 8 T

B=4(l—,u)(L,-z)'lnz—_‘m+

(5-4p)(R, - R) +

Z—L5+Rz

2 .
4z[1 - 22(1 - p)*] WLV Rt

8(1- u)*(R, - Ry) + i(z— L)L -L)+

(82 +4zL, + (3 - 4p)r*] x( Igs)

z+L,)
- "R

z+ L, _z+Lb)
R; R )
2z (L, +2"')(1%§ - Rig
Hep:
Ri=VZ+P,R=V(z-LY+7,R=

G+ L)Y+ 7
1.3.37% P, fEHTF , BTN BIHE

L .
1+ p
SS(RO’Ovh) = o SJTE(*I-—/J)f](R“.O’h)d(I =

g—,r‘plg_(;‘ﬁﬂﬁxﬁ(lio,o,h)d,,l .

j‘”ﬁ(Ro,o,h)dqz] .

z+ L,

[(B+4p)(L, +2) +6z](

22(r* - 2 - 2L, )(

27rEL P gy @ -9 -23-20) "'“]

1.3.4 7 P, fERF BN DIFS TS

!
$3(Ro, Lo, h) = o™ oy x

[Kxﬁ("ﬂ’%’h)% +Lf,(Ro,Lc,h)dqz] -

%ﬁPL{lln% - 7\![;, +4(1 - p) x
§In2 _1 %aln,(l + a)]
1
a y)[@m(l +a) - FInZ - o
1
sl
A = L/Dy;Dy = 2R, IHMER, HHEHH X
(Ry/L)* R LB /MR



gam

REES HIMEMT RUEEE S BT 7

1.4 AL 3EHFER P 5IRAMALS

Py RN B EERATEEARANFHR, €
SIEMMABSRIRM] AKX (21) . (22) #
frit#,

1.5 HSERR

A Ak 5 00 B2 BEL ) B9 0 T LR, AT B Bl 5
BA R AER

2
P(R) = P,,+PL(1-;%) ©<h <L
P(h) = P, +%(1-Li:) (L < h < L
HEEHBEARIT,
L P(h)
Al = J.o T’A’,dh H

ﬁ{I:K[P” + PL(I - a"—é)]dﬁ +
I:[P,, + %(1 - L_’i)’]dh}+
&%‘&%[P, ++(5a - 1P,

- 2 TIEH

XTEELERHKIFRREN M
MENESE L, Z+ERERELST REAR
HE=E; L EAHARAYS, R KEBIHK
o, BT HRER RS,

TRERRKREBHHAH#THEME, 2R
0.7m, HRHK N 12.0m, BRI FIFRE DN
270kN, A BEHE m =11.9%, ERKtENE
g, B A BEAVFER N 130kPa,

%1 THMBHEERERCER
Tab. 1 Value of physics mechanical properties of soil

Eg <% H/m E/Mpa fi/kPa
1 #EL+  2.7-49 60-55
2 MWEEML 3.8-45 2.4 65
3 ny 3.8-4.5 11.4 75
4 WEREKLE 2.9-3.8 2.8 70
5 ¥t 0-6.3 11 260
6 MEKL 6.2-6.5 4.3 120
7 By 2.4-4.3 145 230

P/kN
0 100 200 250 300 350 400 450 500

—

S/mm
ngmbwl\‘»—‘
DOOOCODOCO

Els HRIIMEXRHZE

Fig.5 Curve of load-settlement
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