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Research Status and Development Trends of Key
Technologies of Rectangular Pipe Jacking

MA Peng', SHIMADA Hideki’, MA Baosong"" , HUANG Sheng', ZHOU Hao'
(1. School of Civil Engineering, Sun Yat-sen University, Zhuhai 519082, Guangdong, China;
2. Department of Earth Recourse Engineering, Kyushu University, Fukuoka 8190395, Japan)

Abstract: The development history and current research status of rectangular pipe jacking technology are investigated.
The current primary application scenarios for the rectangular pipe jacking technology are presented, and the theoretical
investigation of rectangular pipe jacking is reviewed and analyzed in terms of jacking force prediction, grouting effect of
drag reduction, back soil evolution mechanism and control countermeasures, jacking strata response pattern and
settlement calculation, and working face stability evaluation. Furthermore, the advancements and classifications of
rectangular pipe jacking machines are presented based on their structure form and cutting mode. Finally, the current
technical challenges of rectangular pipe jacking in the field of equipment and engineering applications are summarized,
the development trends of rectangular pipe jacking technology are discussed. The rectangular pipe jacking technology in
complex scenarios such as intelligentization, curved jacking, long distance, large cross-section, and composite strata are
also explored.

Keywords: rectangular pipe jacking; jacking force; excavation face stability; carrying soil effect; rectangular boring
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Fig. 5 Sketch of surface settlement in rectangular pipe jacking
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Fig. 6 Sketch of disturbance zoning in rectangular pipe jacking
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Fig. 7 Cylindrical rectangular boring machine
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Fig. 8 Paddle type rectangular boring machine
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Fig. 9 APORO-cutter rectangular boring machine
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Fig. 10 EX-MAC and WAC rectangular boring machine

(b) WAC BUBA &

6.1.5 R-swing JEIEHEIEHL

R—swing HJE W 101 U1 HIl HILAG AT #0 e M 47, B A7 20
TG AT DLk a7 i 51 AR T i RO, BT 2 )
) e 4 S R P M A T, L e AR At A T o, Bl R
R4 36 24 50% () T, Bl EEE M, i 11 iR,
T3HN TR R T R SR TS S AT bk, 411
il B 7 AR FAE X bR TR R BN, ZF AR TR B T
BB SCRET T LASEBKF K3 57 1 it Ze o))
PR I EL AT 54 (%) o FH G 55



oo, A

VAP S £1 7 N TR RN 413 <k 5730 1687
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Fig. 11 R-swing rectangular boring machine
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Fig. 12 OHM rectangular boring machine
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Fig. 13 Planetary wheel rectangular boring machine
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Fig. 14  Other types of rectangular boring machines
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Fig. 15 Open rectangular boring machine
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Fig. 16  Parallel center-axis rectangular pipe jacking machine

(14.82 mx9.446 m)
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Fig. 17 Composite rectangular pipe jacking machine with center

and eccentric shafts
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7.2.2  KEEE KW HIE W4 e £ 10 & J
T, KR KRR TR REWZ, H
2015 4F LIk, B AR AR T A TRl an 3k 6 i
7o FHRATAL, R ZH00W HE TAE 0 #E 2E K B2 7E 200
m AP, SR, 00 I 25 R0 T00 1 T 1 3 A5 34 K 1)
#2020 4 FRETER T R TR N 445 m AR IR TR
BRI, 2 ORI B K 300 m BB —Z ], BEH T
PR B, I & HLA K 8 T E B ) 179 6 0 9 a2t
ML 32 2056, XA B 40 e 408 T8 i FH A L AL
AR L TR
Fo6 ERNRKREERNE TEESG

Table 6 List of rectangular pipe jacking projects in recent years in

China
i i BV gy
(mxm)

2015 FBIN N IGE T 5 7.5%10. 4 212
2016 REBAFHUE T A 10.4x7.6 93
2017 bR EEKH T AFTIEE 10.4x7.5 72
2019 FRoHIRAL LA R 9.1x5.5 233.6
2020 RHEIPER—=01H R ALAL 9.9x8.2 445
2021 TR A I RE R IE 14.8%9.5 101
2021 T KRR S Wk T TR 12.6x7.65  JtiT.H
2021 FRHE VR R 1L R T 9.8%5.9 154.9
2021 HRMNELAE 4 SEEIE T 10.8x7.5 190. 4
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R 3.3 mx2. 8 m, fHZR2142 0 100 m, TiERE 25
220 m, 2021 4, S [ 7R g R ALS A 8% T Tk 7 H
HAMEIE IR TS TR K B 155 m, 5 RO
9.5 mx5. 1 m, MIZkF42H 750 m, Z545 LRZEH], T
PRI ST 42 R 5 ) BB 7 AR A 2] s e
7V R oL i AR v A 4 Sk 1) R A TR AR it 4 T
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£ _

(b) BHEIS SR
B 18 HERETHSEMEFIInHIE

Fig. 18 Sectional prefabrication and field assembly of rectangular

(a) 7rBtS P

pipe segments
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