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Synopsis :

When it is difficult to use the conventional open-cut method for laying pipe underground,
a pipe jacking method is often utilized. In such a case, a longer span is more desirable
for actual construction because of the potential cost saving, construction efficiency,
minimization of traffic interruption, and other resultant advantages. This paper
discusses an improved technique which was implemented by using Komatsu Iron Mole
as a basis and by adding thereto several features such as the pipe laying technique
utilizing incremental jacking force, reinforced slurry discharge function, improved
direction control devices, etc., in a full-scale field test for a distance of a 200-m span
employing 500-mm-diameter pipe. The principal results obtained were the following :
(1) Long span pipe jacking method was successfully used for a distance of a 200-m
straight line. (2) Three types of pipe, namely, double walled pipe, expanded pipe and
bare pipe which previously sustained buckling forces were all advanced smoothly
through the soil. (3) A procedure for evaluating the main pipe jacking force was
confirmed, and brief equations to estimate the maximum jacking force and its probable
location were proposed. (4) High precision jacking at an accuracy of =40mm deviation

in horizontal as well as vertical directions was achieved.
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Synopsis:

When it is difficult to use the conventional open-cut method for
laying pipe underground, a pipe jacking method is often utilized. In
such a case, a longer span is more desirable for actual construction
because of the potential cost saving, construction efficiency, minimiza-
tion of traffic interruption, and other resultant advantages. This pa-
per discusses an improved technique which was implemented by using
Komatsu Iron Mole as a basis and by adding thereto several features
such as the pipe laying technique utilizing incremental jacking force,
reinforced slurry discharge function, improved direction control de-
vices, etc., in a full-scale field test for a distance of a 200-m span em-
ploying 500-mim-diameter pipe. The principal results obtained were
the following:

(1) Long span pipe jacking method was successfully used for a dis-
tance of a 200-m straight line.

(2) Three types of pipe, namely, double walled pipe, expanded pipe
and bare pipe which previously sustained buckling forces were
all advanced smoothly through the soil.

(3) A procedure for evaluating the main pipe jacking force was
confirmed, and brief equations to estimate the maximum jacking
force and its probable location were proposed.

{4) High precision jacking at an accuracy of +40 mm deviation in

horizontal as well as vertical directions was achieved.
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Photo 1 Basic units

Table 1 Specifications of basic units

Hydraulic unit

1 366 mmL % 929 mm W x 1 553 mmH

Frequency 50/60 Hz
Power required 33 kW
Voltage required 200 V (3-phase AC)
Weight 970 kel

Control unit

727 mmZL x 689 mmW x 1 564 mmf7

Power required 150 W
Voltage required 100 V(AC)
Weight 250 kgf

Rear jack mount

3686 mmZL x 1 300 mmWx 745 mmAH

Max. pushing force 200 ¢f

Stroke 450 mm

Weight 2 230 kgt
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Table 2 List of buckling test specimens

Type of
pipe Geometry (mm) Number
Concrete— 1000
$50BX64WT—
Double
walled = _ _ 2
pipe e
$406 %6 4WT——/ 800 EOO
1000
PR BAWT—\
Expanded oo 3
pipe uo_g
1000
#508
Mﬁ}xs_mr#\ (?5%08)
Bare pipe ©® __H___\ 5
=M L)
2% ($406)

WT: Wall thickness

Table 3 Comparison of buckling prediction with test results

Maximum load {(tf} Pre-

Average| e

Type of pipe

T Tpze TPk | (B[
Double walled pipe 335 335 — 335 331
Expanded pipe 260 261 262 261 267

$508 327 328 329 328 334

Bare b
PP gao6 | 324 aze 327 | a2 | 331

#1 Test piece number
#2 These values are obtained by calculation
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Table 4 Cycle time far pipe connection operation

Type of Cycle time
pipe Procedure (min)
Double Pipe alignment—Tack welding—Girth
walled welding—Coating of welded joint— 70-90
e Fitting up steel segment-»Attaching
Py steel piece
Expanded Pipe alignment—sInserting pipe—Tack 60-80
pipe welding—Girth welding
. Fi i t— ding-»Girtl
Rare pipe anﬁiﬁ:gnmen »Tack welding—Girth 40-60
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