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Calculation method of bearing capacity of rigid-pile composite
foundation on account of pile-soil interaction
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Abstract: Bearing capacity of rigid-pile composite foundation is usually calculated with bearing capacity of natural
foundation, bearing capacity of pile and efficiency factor of bearing capacity of natural foundation. Bearing capacity of
composite foundation is difficult to calculate since the ranges of efficiency factor of bearing capacity of natural
foundation proposed by present codes are different and large. Equations for bearing capacity of composite foundation and
efficiency factor of bearing capacity of natural foundation are derived basing on analysis of interaction between pile and
soil when composite foundation is at bearing ultimate state. The change regulations of bearing capacity of composite
foundation and efficiency factor of bearing capacity of natural foundation are analyzed. The above equations are not
influenced by types of pile-soil interaction within slip surface. It is shown by calculations that bearing capacity of
composite foundation decreases when width of foundation increases if internal friction angle is small. Bearing capacity of
composite foundation increases when width of foundation increases if internal friction angle is big. Efficiency factor of
bearing capacity of natural foundation increases when distance of piles or internal friction angle increases and decreases
when width of foundation or cohesive strength increases. Depth revising factor of bearing capacity of composite
foundation maybe less than 1.0. When the friction angle is greater than 0, the limit bearing depth correction coefficient of
composite foundation is greater than 1.0.
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Figure 1 Slide surface and frictional force
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Figure 2 Forces for analysis of ultimate bearing capacity
2 [ SCHR[B] % SR HE R B 4 S i 7
IS

1
f :C(NC+ch)+EB;/(Ny+Nmy)+qu )

sue

e o APEIR SRR IR A& # 77,

N —cot(o(K eme 1)

(z—(p] tang
e 2

N =mcot g 1— K

Ky, =1-sing ,
N, = \/K_D(erman(p _1) ’
e[%—q))tan(o

0

N, =m K, |1-

=K eﬂtango

Nq p

q NiL#E.

®)
A

£, 7 BEC B AE 8] - T00 [T 45 204 8] 4 BR A
#]
fSUE
1-m

fsu = (4)
Arpe Foy Jomkia AR ) .

m. y ¥WE 0K X (4) 5 Prandtl-Reissner
WRARRAR T, N, 5 Taylor #f 345 S AP,

(2) E/\ﬂﬁﬁﬁi‘c BRAE 1

fspu = fpum + fsu(l_ m) (5)
ﬁq:‘: fspu %Eéﬂﬁ%*&l‘ﬁﬁﬁﬁ’ fpu j"jﬂlj‘ré
R R AR T
2.2 WEN SRR S3+ IE EEHR 1B

Ze FIFEBHIE B N T B I ) SRR L o AR

TRELN oz, i B AN 9 B BE 5 77, HoAh o Oy
BT
(1) WITERER R A% 1
HE ) 70 BE 45 AN AH B 2 WA A R

maz,qg > 1 HIG I & 7 28 rdezq, » PRI
_ Qu — Zﬂdmeqs
four = —Ap (6)
e £, NNIMESEE IENBR AR ST, Q, JEbE

W IRARZE 7, o B, z, NEEAEE NI S)
THSERORRE o, NAEIEESE ), A D9 B pi s
THIAH
(2) FH[E] AR R A& E
TH BT P AT T JBE 45 S AR 18] = A= m) R (1)
JEE . IR A] L AT, ATTIR N ] A
FRARE s Rz, WS PRI A7 R 5 0 ek Nk
F) L PRI AF 28, AT B DR (] AR PR AR 2 7 . oy
M ST BRI IE A7 BE 3 g 6 Ak 1) AR B A
JIMIREE, A5 I THD P P A o A ) 4 Py R 4 )
B2 oy An BB LT, DAAS 20 A F 45 8
#, Hp
- m
e p AMELAE SRR, A NERNESFE
R, A, BT A I T AR
mM%W¢ﬁﬁkﬁﬂiW@%ﬁﬁ,ﬁ%
fsur = fsu —Pe (8)
four JOAE ] A8 TERRBRKER /7 -
(3) z iHH AR
¥ 2 T bg I8 B BT UG VR E 2 1%
FEJ B THT YA BE 45 05 o s 055 p, X o AT
) JFEARSE B IR, A1

A



513 LAY, & I THEAE RN 5 A IR 3T HOT ik

T

e tang
3B,/K (4 Zj
- L p +Be

9
83in(Z—(§] ©

(4) HEHFEMRAE )
W o o R AUINBCF 245 21
fspurszpur+(l_m)fsur (10)
Rt NH A TR R
=l (10). (6). (8) WfF

z

f =mfpu+C(NC+NmC)+%By(Ny+Nym)

spur

__ﬂdgqs

A

2.3 HEMUJCEEIE 1+ 1E EE R 1R
BRI TC BE R DK FER 2, » HARH N
IEEERE ). R
_Q —7dyz,q, (12)
pur Ap

2.2 95 (2) 1B, Bemk kAR
ST

+ qN (12)

_d (1-x)za, (13)
“TTAA A
il (12), (13). (8). (10) AJ453L (11).
2.4 GRS+ T EEE SR
B T BEHE ST N o, » W BT A R
AT BEMI N TCBESE T o o, W ARBEREE ) ANEL I D Ak
MIPH T rdezqg » 10 HAE KRIPERESRT 3 ez g o 1T
ENI A o, UL EMIN TC R 70, e/ 4k A0 BEL 7
d(1-5)z,q » AL

¢ Q, —md (1+38) z,q, (14)
pur Ap
Sz, 0 [ N A7 BE R 7 2o el T A7 3, AT
p, =320, (15)
TOA-A

H = (14). (15). (8). (10) AT (1),

3 RAMEABHELIERH AN
G55 AT IR E P] 45«

7dz,q,

N 1 A (16)

1-m (1—m)(cNC+ZByN7+qu]

1
CN, +§Bmey -

B

b ORI KB R AE R H

4 BOHSSHEWIH

ML EE 15 m, REEEy =6 kN/m®,
c=10kPa, ¢=0% TN 8m ERFI1TEZE, %
HF y =8 kN/m®, c=40kPa, »=0% HzFRikH /7
491200 kPa. TR JJEHEK 20 m, EHAF 0.4 m,
B R [ B PR K 38 /0N 591 KN AL R 1 o, 5
R E A - 5 o T ol o NI T S S B4
q =20 kPa., & &ihIE&# w4 2B 2.

Frhi %% FE B =6 m. AS[AI B R A R A 20 (4)
THERIAE A RS WK 3. m y $YHL 0 B,
i (4 HFER KRR L&KL IR 35.7 kPa. K
R (5) WHRME &AL I ILE 4.

36.8 ]
36.6 1

36.41

fy/kPa
.

36.2 1 .

36.0

15 2 25 3 35
D/m

3 #ElE) L&E S SHEERERY X R
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Table 1 Calculation result when ¢ =10 kPa, ¢ =0<for soft
clay and g =20 kPa

HETA] B=4 B=6 B=8

FEIm  fpdkPa B fopr/kPa B fopr/kPa B
1.8 122 0.90 120 0.84 118 0.78
2.0 106 0.92 104 0.87 102 0.82
2.2 94 0.93 92 0.89 91 0.85
2.4 84 0.95 83 0.91 82 0.88
2.6 7 0.95 76 0.92 75 0.90
2.8 71 0.96 71 0.93 70 0.91
3.0 67 0.97 66 0.94 65 0.92

%2 i+t c=20kPa, ¢ =02 q =20 kPa AT+ B R
Table 2 Calculation result when ¢ =20 kPa, ¢ =0<for soft
clay and g =20 kPa

HH: 8] B=4 B=6 B=8

BEim  fydkPa B for/kPa B fopr/kPa B

1.8 172 0.88 168 0.81 164 0.73
2.0 151 0.90 148 0.84 144 0.79
2.2 136 0.92 133 0.87 130 0.82
2.4 124 0.93 121 0.89 119 0.85
2.6 114 0.94 112 0.91 110 0.87
2.8 107 0.95 105 0.92 104 0.89
3.0 101 0.96 100 0.93 98 0.91

&3 Rt c=20kPa, =02 q=0kPaRTHIitELER
Table 3 Calculation result when ¢ =20 kPa, ¢ =10<for
soft clay and q =0 kPa

ok 1) B=4 B=6 B=8

Jim  f,lkPa B fulkPa B fulkPa B
1.8 162 0.85 158 0.76 154 0.67
2.0 141 0.88 138 0.81 134 0.74
2.2 126 0.90 123 0.84 120 0.78
2.4 114 0.92 111 0.87 109 0.82
2.6 104 093 102 0.89 100 0.85
2.8 97 0.94 95 0.90 94 0.87
3.0 91 0.95 90 0.92 88 0.89

F 4 i+t c=10kPa, ¢ =102 q =20 kPa FRYITELER
Table 4 Calculation result when ¢ =10 kPa, ¢ =10<or soft
clay and q =20 kPa

ok 1) B=4 B=6 B=8

Jim  f,lkPa B fulkPa B fulkPa B
1.8 162 0.96 165 0.94 168 0.92
2.0 146 0.97 150 0.95 153 0.94
2.2 134 098 138 0.96 142 0.95
2.4 125 0.98 129 0.97 133 0.96
2.6 118 0.98 122 0.97 126 0.96
2.8 112 0.99 117 0.98 121 0.97

3.0 108 0.99 112 0.98 117 0.97
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