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Abstract: The bearing capacity-settlement curve (Q - S) of single pile and the side friction resistance of piles are obtained based

on the model tests on the compressive static loads on equal-diameter pile, expanded pile and expanded-diameter pile
(multi-stage expansion) in the sandy silt of Ningbo, the bearing behavior of three kinds of piles are compared, and the formula

for the bearing capacity and settlement of multi-stage expanded piles are deduced for the first time. The results show that
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The proposed formula for calculating the bearing capacity and settlement of multi-stage expanded piles is reasonable

expanded-diameter pile can make full use of the bearing capacity of the soil under the expanded head and has the better effect
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of reducing the settlement and increasing the bearing capacity. The lateral resistance near the middle of the enlarged head
cannot be fully exploited because of the expanded head. However, the expansion resistance is an important way of load transfer.
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Fig. 1 Model piles and layout of measuring points

RIS LR TR B L, AR C=
9.43, C~1.88, HALRHIF; WEF 18.9 kKN/m’, K
RN 17.8%, WEEMN 28.1° - RHADEHK, &
JZ K24 250 mm JEJE, FREASESEE 150 mm, H A
TEEN 1.3 me BIAHER A A, & A+ 950
mm, T SR B VR s B R 1 o LR
PRAE AR LA ) HERF B8 B SE A7
1.3 mMEHR

RIGHT, FIFHA PRSI AR 04T R,
RN FEEAPERY A IAR] 40 mm P FEES R TR A7
B8 360, 6000 No HEUbiXEamT, SR HH 1S E 4
TR AT A GO, AR R N R
1/10~1/15, SE—n#E v B A 801 2 1.

2 NEERSHH
2.1 fardg - bEfhsk

B2 SR BN B AT A A A A T i £, - UT
B (Q-s) 4R, FTUUEH: 3 FHRIGHER O - s 4R
B RO AR, R B R, TR 2R
NLE, VIRMIRZ, SEEAANEREE. AT EA
2600 N B, FEAPDIIEN 13.77 mm, TH MR
HH—F, 657 mm, ¥ EHNHA 437 mm,
Wi A RS & BT E - B3 . B4
BR[5], BOHE TR AT P 15 mm IS 47 8 9 MR R Ak 2
71, BISEEARME. IEME. 34N AR PR & 2 43 51
N 2687, 3608, 4482 N, W WY JERAFHISE EHARMIE

1.34 %, YRR EARHESE = 1.67 i, ¥ RHERLd
JERMESR I 1.24 £, LY R HE AR BE AT BUR
(o e 1 Y.

OIN
0 1000 2000 3000 4000 5000 6000 7000

2 1RENERY O - 5 BhZR

Fig. 2 O-s curves of model piles
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Fig. 3 Frictional resistances along piles
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Fig. 4 Stress analysis of enlarged-diameter pile
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Fig. 5 Stress analysis of enlarged pile of lower section
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Table 1 Comparison between measured and test bearing capacities

Pl T+Tw  TotTw  Ro R, Py SERE R
- N N /N /N /N BN /%

farayy

;\% 2148 0 0 552 2701 2600 -3.8
T

?;}fé 1877 0 0 1600 3478 3604 3.6
Ny,

?;Bi:l 520 1085 925 1186 3929 4208 8.9
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Table 2 Comparison between measured and test settlements

b WS RS AEunfs  AETA. SEWIAL iR

£ /mm #/mm H/mm B/mm /%

E=K Y 0.028 18.324  18.325 15 18.2
¥ AR 0.044 15.729  15.773 15 4.9
Ei e 0.115 15.161  15.161 15 1.8
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