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Application and research of rotary expansion construction method of
pile-planting technology in complex strata
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(Beijing Rongchuang Geotechnical Engineering Co. Ltd., Beijing 100085, China)

Abstract: Problems often arise when directly using pile machines in constructing pre-stressed pipe piles in complex strata
such as thick sand layer, sand gravel layer and landfill layer. Some problems include the difficulty in sinking piles, the
high rates of bursting, and also the difficulty in implanting pipe piles. Generally, a long spiral drilling machine is used to
drill a hole first and then the pipe pile is implanted. Although pipe piles can be implanted smoothly after the hole is
drilled, it is difficult to guarantee the bearing capacity and the quality of pipe piles. Therefore, in this paper, using various
engineering examples, the rotary expansion construction method of pile-planting technology is developed, which is
suitable for complex strata. Hence, this technology can not only ensure the quality of pile body, but also improve the

bearing capacity of pile foundation, work efficiency and reduce construction costs. Thus the use of this technology
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generally provides an effective solution for dealing with similar strata in the future.

Key words: rotary expansion construction method; prestressed pipe pile; soil-cement pile
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Figure 1 Geological profile
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Table 1 Formation parameters
" L EE e Akl TR 4 i B
RS . .
/(kN/m3) /(kN/m3) Eg2/MPa /m
RHEL (D) O 17.0 60 Eg2-2=3.0 L4322
FIH D, 18.0 60 Eg2=3.0 T
K@ 18.0 150 Eg2=3.5 14.0~21.9
BHELO 17.6 70 Eg22=5.52
20.1~30.3
EALEON 16.0 130 Ea>2=3.7
MR @ 18.6 180 E¢2=5.26 2.8~15.8
PG 19.0 200 Eg2=7.5 1.1~5.7
FRARD SRR ® 17.9 220 Eg2=3.2, E0=14.82 3.6~114
&AL X H D 19.0 300 E0=22.0 27168
& AL HE S @2 19.0 300 E0=22.0 ' '
b R AL X 5 @ 20.0 450 E0=35.0
. R o RIR#E R E 15.2
b IR AL @) 20.0 450 E0=35.0

1.2 JKICHEER A
Py R KRR 3 EONFLBRIE K . FLER AR
IK R R LR B A T K M SRR SCS R 2

B
1.3 BE TASIFLEMERIT A R

A TAEAESER KR B G800, Sk 4t
JE A STRHIEAE Y 3200 KN

KL E G AN R K e bk, BEAR
1000 mm, K 23.5m, /KiELHE >1.2 MPa; i

R F PHC-600-AB-130 TN A7k EEHEHE (BEf%
600 mm, HEJE 130 mm) , #E 42 m, =4,
KU G 3k, HERIEADNH B .
WE it 5 71 )2 N @A RALE JE o BET0AH X A5 3
-7.15m. -7.75 m. -8.45 m, AR EEN 4 KL A
FE@EANT 1.0 m HEHKANT 42 m, #EEIT
MECARR il o 3, SENEEE v
witZHdnE 3 58 2 firs.
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Table 2 Hydrological parameters
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Table 3 Design parameters
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Figure 2 Geological profile of pile foundation
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Figure 3 Process flow diagram of rotary expansion construction
method
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Table 4 Parameters of cement soil pile rotation expansion
construction method

moH Z H o H Z #
KK 1.0 KT >25 MPa
WK 71 <20 MPa Eiwapriys-i 22~25¢cm/min
Kehs s PO42.5 L3V 18~21 #/min
KB E >20% T ELAS 2.5 mm
Eggﬁ >1.2MPa  ENRFIRZE <10 mm
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Figure 4 Positioning point of rotary expansion drilling rig
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Figure 5 Dual control system of verticality
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Figure 6 Drilling operation
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Figure 7 Automated platform
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Figure 8 Flow diagram of pile planting
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Figure 9 Pile formation effect
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Figure 10 Load-settlement curve
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Table 5 Analysis of application effect
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