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Behavior of Surrounding Soil and Reduction of Friction Resistance in Underground Pipe

Jacking of Bangkok Clay
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Abstract

Pipe jacking is a trenchless process for laying of pipes.
Successful pipe jacking requires a low skin friction resistance
between jacked pipe and surrounding soil. This is accomplished with
well-planned lubrication. However, the behavior of surrounding
soil should be understood before applying any lubrication. This
paper demonstrates the results of a series of experiment carried out
to investigate the behavior of surrounding soil. The new
approach for lubricant injection is introduced in this paper. In
addition, two field cases were carefully selected to check out
the capability of a new approach. As a result, the new approach
represented a greater satisfaction up to 45 percent reduction of
skin friction resistance comparing to the existing and prevalent
method which is indicated that the new approach has higher

efficiency.
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Table 7.10 Guideline values for the suspension quantities for initial injection (at the machine) in
m3/m per jacked metre depending on the geological conditions and annular gap volume.

Ground | Initial injection volume Ground Initial injection volume
Soil Rock
aravel 4.18 X Vanautar gap rock with very 1:6% Vissiaiat gag
closely spaced
fissures
gravel/sand 28X Vnnutargap | 10ck with medium | 1.04 X Vygnutar gap
10 closely spaced
fissures
sand 1.36 X Vapmolar gap porous rock 1.01 X Vangotar gap
fine sand 147X Vit gip compact rock 1% Vit o
silt 1.02 X Vinnutar gap
clay X Vannutar gap

JUN 9 YSunauansvaeiuiuugdiludy initial injection

Table 7.1 Guideline values for suspension quantities in [m*/m per jacked metre] forsubsequentinjec-
tion depending on the geology and the supplementary factor for the excavation surface area Cacavation

Ground Subsequent injection Ground Subsequent injection
volume volume
Soil Rock
gravel 0.196 m x excavation | rock with very | 0.112 m X excavation
surface area closely spaced surface area
fissures
gravel/sand 0.132 m x excavation | rock with medium | 0.067 m X excavation
surface area to closely spaced surface area
fissures
sand 0.097 m X excavation porous rock 0.052 m x excavation
surface area surface area
fine sand compact rock 0.046 m X excavation
surface area
silt 0.054 m X excavation |
surface area
clay 0.042 m X excavation
surface area

For the supplementary factors given in Table 7.11, it should be noted that these have
been determined for comparative distances of 500-m. The supplement factor Coycqvation
from Formula 7.27 can be used to calculate the suspensi ities at the pipe string
independent of the jacked length.

3U# 10 YSinaasviaeduiliugiiiluty subsequent injection
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Drive Length vs. Normalized Frictional Resistance
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Time Elapsed vs. Normalized Flow Rate
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