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Jacking Force Calculation Model and Its Application of PVC
Micro-jacking Pipe for Drainage Pipeline

WU Ru-dong, LIU Kai-xin, ZHANG Peng”, KE Sheng
(Faculty of Engineering, China University of Geosciences, Wuhan 430074, China)

[ Abstract] The low-load one-time construction method of PVC micro-pipe jacking was applied in China and is in its infancy. The
small stiffness of the flexible PVC pipe ring leads to the redistribution of soil pressure and the generation of elastic resistance during the
jacking process. The jacking force can not be accurately calculated by the existing specifications. The principle and construction meth-
od of the PVC micro-pipe jacking method were used to investigate. At the same time, the influence of vertical deformation of PVC pipe
on soil arching effect and the additional frictional resistance caused by horizontal deformation were considered based on Terzaghi soil
pressure. The corresponding jacking force calculation formula was derived on this basis. Furthermore, the factors that influence the
jacking force of PVC pipes were analyzed through finite element numerical simulation. The results indicate that the pressure around the
PVC pipe will increase due to the deformation of the pipe. The maximum error between the predicted lower limit and the measured val-
ue of the jacking force calculation model proposed is 15% . The measured value is between the predicted upper limit and the lower lim-
it, which proves its applicability. The parametric analysis indicates that the jacking force increases by 1. 6 times as the pipe diameter
increases by 100 mm and the jacking force increases by about 3 times when the buried depth of the pipeline increases
from 4.5 m to 6 m.

[ Keywords] micro-pipe jacking; jacking force; earth pressure; finite element; PVC
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Fig. 1 The schematic diagram of low-load one-time construction method of PVC micro-pipe jacking
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Fig. 4 Micro-pipe jacking tunnel longitudinal section diagram
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Table 1 Physical and mechanical parameters of the soil layer
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Fig. 5 Comparison of measured jacking force with the

formulas in this paper and specifications

BRANT R 1], B b BR A K AE D 212 kN, g S
FRORAEAY 1.4 %575 A, P00 PR S e ™ A= 7Y B
RIRZEN 15% , UEWIAS SCRERLE 5 BEAY , 0] g SEBR
PVC R TS T i (At T g 5 e g F9300

4 HEEMERSHALS T

4.1 BHRTHEER

SHFSE PVC fOR0 T A5 9 457 1 4R B4 RN T ik
71, R ABAQUS $ A% 43 #7487 18 1 32 J1 A8 AL LA
TEA BRITA T ol HART A+ 2, H 25 S5
BE R 3 piR, i8R HR 500 mm, BEJE
20 mm , AR AL SE PR TAE T80, 43 53 B 12 ~ 13 m,
23 ~24 m 36 ~37 m 47 ~48 m 55 ~56 m VE AL TH
DB, [ 25 S IO, W A AR RT3 8y
8mx6mx46 m, ETEH 105 m, I AEBM K
3 m AEEERME . 23 ~24 m WA PR EDR &
FEINE 6 s B 25 T K 2

KA m

Ko —HiABRoTHEALRE R
Fig. 6 Diagram of finite element model
x3I HEERAEMBSH
Table 3 Calculate the model material parameters

zps W/ g BERI1, WIS/

v \
A (kg-m_3) MPa UL kPa (°)
Rint 1 895 6 0.15 15 6
it 1 950 16.2 0.4 40 12.62
PVC 4% 1 350 3 000 0.319 — —
4.2 TRADH

SRS IEELS IR A IE A M S A RS R T PVC
TR TOUAS B THLE ) KN RSB T A5 Tt 7 S5 A3
B A RS IE AR XS LY, 38 48 X ToUHE 1T b 45 45 0
FASF- 24 107 7 3 LA Tt a2 T ek 6 T AR, LA e 3R 45 T
2 BT (a) W TR R EEL BT () ~
B 7 (£)535 8 12 ~13 23 ~24 36 ~37 47 ~48 55 ~
56 m A TE TR A R ) = [l 1A 5 S AR A
TR 1205910 28.2 52 91.7 120 .146. 2 kN,

IS MHE - www. stae. com. cn



2025,25(5) SR 4 HKETE PVC SR T00E 10 HE 7 3R As A K vy ] 2079
Al 3 /Pa
-8.987+10;
-9.022x10}
-9.057x10}
-9.092x10}
-9.127+10;
-9.161x10;
-9.196x10}
-9.231x10}
-9.26610°
-9.301x10’
-9.336+10;
-9.37110;
-9.406%10
(a)ToE T R 2 (b)12~13 m
A B2 3 /Pa i1 B 3 /Pa
-3.192x10° -4.396x10°
-3.196x10° —4.401%10
-3.201x10° —4.405%10°
-3.205%10° -4.410%10°
-3.209x10° —4.415%10°
-3.214x10° -4.419%10°
-3.218x10° -4.424x10°
-3.222x10° —4.429+10
-3.227x10° —4.433x10°
-3.231x10° ~4.438x10°
-3235x10° -4.442x10°
~3.240%10° —4.447%10°
~3.244x10° -4.452x10°
(€)23~24m (d)36~37 m
Al 7 3 /Pa il ¥ F1/Pa
—5.754x10° —-6.996x10°
—5.759x10° ~7.000%10°
-5.763%10° ~7.005%10°
-5.767x10° ~7.009%10°
-5.772x10° ~7.013%10°
-5.776x10° ~7.018%10°
-5.780x10° ~7.022x10°
—-5.784x10° ~7.026%10°
-5.789x10° ~7.031x10°
-5.793%10° ~7.035x10°
-5.797x10° ~7.039x10°
-5.802x10° —7.044x10°
-5.806x10° ~7.048x10°
(€)47~48 m (£)55~56 m

K7 AR Beligt 1o g s

Fig. 7 The jacking force diagram of each section of the finite element method
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