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A study on the basic experiment of performance criteria for
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ABSTRACT

Most of aged water supply pipes have been replaced by the open cut method. However, this method has some limitations
because water pipes, in many cases, are buried together with other underground facilities or are buried in the middle
of high-traffic roads or in narrow alleyways where boring machines cannot be used. This research developed a pipe bursting
device for small diameter pipes that enables pipe replacement without excavating the ground, by the busting of existing
buried pipes followed by the traction and insertion of new pipes. As a results of examining the field applicability of the
developed device, PE pipes and PVC pipes required the tractive force of 413.65~665.69 kgf and 457.43~791.35 kgf
respectively, plus an additional 30 % tractive force per elbow. The proper number of bursting head was demonstrated
that the connection of more than 2 heads could secure a stable bending radius of 15D. The developed device can be
improved through field experiments involving various pipe types and pipe diameters, as well as presence/absence of elbow,
so as to be utilized regardless of diverse variables according to the conditions of the soils surrounding existing pipes.
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Table 1. Specification of pipe bursting devices

Classification Specification

Below D20 mm

PE (Polyethylene) Pipe
PVC (Polyvinyl chloride) Pipe
HDPE (High density
polyethylene) Pipe

16 m

Winch, Wire, Wedge

Traction force measurement | Hydraulic meter

Target diameter

Target pipe materials
(Existing pipe)

Replaced pipe material
(Newly replaced pipe)

Optimal distance

Traction device

Construction availability for Avaliable to 90°

bend pipe
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Fig. 1. Head of pipe bursting device (single bursting head).
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Fig. 2. Head of pipe bursting device (multiple bursting head).
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Fig. 3. Traction device.
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Fig. 4. Specification of pilot experiment.
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Fig. 5. Flow diagram of pipe bursting experiment.

Table 2. Minimum bending radius of PE ppe
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Fig. 7. Tractive force by distance for PVC.
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Table 3. Results of traction time and tractive force for PE by experiment type

Type Traction time (min) Tractive force (kg
First Second Third Average First Second Third Average
Straight 15.2 15.5 15.7 15.5 409.35 411.24 420.35 413.65
Single curve 16.5 16.8 16.4 16.6 525.47 530.47 523.59 526.51
Double curve 17.7 18.2 18.2 18.0 655.24 672.76 669.06 665.69
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Table 4. Results of traction time and tractive force for PVC by experiment type

- Traction time (min) Tractive force (kgp)
e
b First Second Third Average First Second Third Average
Straight 16.2 16.4 16.4 16.3 450.12 460.71 461.47 457.43
Single curve 17.2 17.6 17.3 17.4 627.94 639.47 629.59 632.33
Double curve 19.8 19.7 20.1 19.9 782.71 799.59 791.76 791.35
N S R
4 ‘\‘ /‘\‘
(a) 1 head (b) 2 head (c) 3 head
Fig. 8. Bending radius by number of bursting head for PVC.
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