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Model tests on pull-out mechanism of rotary excavation squeezed cast-in-place piles

CHEN Li-hong, LIU Li, ZHANG Zhi-peng
(Key Laboratory of Urban Underground Engineering of Ministry of Education, Beijing Jiaotong University, Beijing 100044, China)

Abstract: Through the indoor small scale model tests, the optimal burial depth position and disc spacing of the bearing plate of
the rotary excavated squeezed cast-in-situ piles are further determined, which provides the necessary basis for its application. In
the silty clay layer, the 30 mm-pile diameter rotary excavation and expansion cast-in-situ pile is researched by the pull-up load.
At the same time, an equal-diameter pile is set as a control group. The O-s curve and the S-lgf curve of the equal-diameter pile
and the spin-expansion and expansion-expansion pile are obtained under uplift load. The results show that both in terms of the
uplift capacity and the anti-pull capacity, the rotary excavation squeezed cast-in-place piles are better than the equal-diameter
ones, and the pull-out bearing capacity of the single pile is about 1.5~2.3 times that of the pile with the same diameter. In order
to make sure that the bearing plate resistance is fully exerted, the bearing plate depth of the single plate pile is at least 6 times
the pile diameter while that of the double-disc pile is at least 5 times the pile diameter.

Key words: rotary excavation squeezed cast-in-place pile; pull-out model test; burial depth position; disc spacing of bearing

plate; bearing plate resistance
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Table 1 Sizes of model pile
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Table 2 Position data of bearing plate of model pile
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Table 3 Physical and mechanical properties of soil
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Fig. 1 Model box and loading device
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Fig. 2 Model pile and strain gauges
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Fig. 3 O-S curve of equal diameter pile
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Fig. 4 S-1gt curves of equal diameter pile
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Table 4 Bearing capacities of single-disc piles at different positions
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Table 5 Resistance and side resistance values of single-disc piles
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Fig. 5 O-S curves of equal-diameter pile and single-disc pile
MF 4 0I5, SFEARERIRE TN 678 N, B
PURAARS, 10 DX HE BT #8E 1000 N BAE, B
BT EEERN, KRAZEEAMN 1.5~2.3 %,



T 1 MRS, &5

. RAZE Y REAAE UL AR TG 93

M S AT, H—, MILPHRE, B & IAHE
DRI, SLPH 2P EA . HEM 3 SHIE, &
BEL o b0 78 A 25 408 o, A PR 288 L 38 s 22 A K
RIS ELRIRAE 6 AR E A, SCRL TR AR
CLRHTR BRI, I 6 kAR vl /7K 3 i
Y. T, MWBAAERMIERE, AN LS E
R AR ERE 2, vReAWRMIER, —
PR BT REMAE, SEE LMEMmAL, 5—
PR EABEAER, WM SRR AT

M S AT, InEET, BEE AR O, sk
A A L 22, ZAAK: s, ME
TR K, SR B AR (1) 2R AR G 3 K, Bl ik
PR, B R B4 s, TR DX A (1) ih £ Bt far
IR, BHECTFSE, BA HILA R S IR
i, BRECAER FIRE KL R EEARNET 3 5.

Zx b, TWRAEYIRE 2 FARE T, DX
HEERIE AL T2 BARNE . RN, N T 8BS0 RIE,
BMIRR A B 20N 6 iR
2.2 WEHS 3 SHEXTBOH

T BRI TR R 2 3 70 5 B ) B 1Y) 58 R AL
WA, BATENERANEY 3 S TR, H 3
S S AR OURLAR () e SRR AR R, #ON 6 R ARAR

(1) At 3 S A B b 3 &% 43 #r

3 SRR EIE L E 6, 7

FIEROIN
0 200 400 600 800 1000 1200 1400

I
T

& S/mm
=)

oo
T

—_
(=]
T

—
N
r

E6 O-SphkE
Fig. 6 O-S curves
A5} [ /min

N

F#HE/mm
f o
HH
=l
=

}
¥
5

7 8- lgr HIZkE
Fig. 7 S-1gt curves

(2) WAL RIH AL B Loy Hr
EHRIGAREN 0 - S Mk, WA
AELHINE 8 fnk 6, 7
& 6 NEEZBENENAR S
Table 6 Bearing capacities of double-disc piles with different disc

spacings
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#6 2d 1068 0.87
#7 3d 1361 1.11
#8 4d 1732 1.41
#9 5d 1912 1.55
#10 6d 1930 1.57
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Table 7 Values of disc resistance and side resistance
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