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JACKING CONCRETE PIPE

Concrete pipe is frequently instalied by jacking or tun-
neling methods of construction where deep installations
are necessary or where conventional open excavation
and backiill methods may not be feasible, Concrete pipe-
lines were first jacked in place by the Nerihern Pacific
Railroad between 1896 and 1900. In more recent years,
this technique has heen applied io sewer construction
where infermediate shafts along the line of the sewer
are used as jacking stations.

Reinforced pipe as small as 18-inch inside diameter and
as large as 132-inch inside diameter have been installed
by jacking. Since conventional jacking procedures re-
quire access by workmen through the pipe to the head-
ing, 36-inch diameier pipe is generally the smallest prac-
tical size used for most jacking operations. When jacking
smaller size pipe, earth removal is accomplished by me-
chanical means such as earth augers and boring equip-
ment,

JACKING PROCEDURE

Thet usual procedure in jacking concrete pipe is to equip
the leading edge with a cutter, or shoe, o protect the
pipe. As succeeding iengths of pipe are added between
the lead pipe and the jacks, and the pipe is jacked
forward, soil is excavated and removed through the pipe.
Material is trimmed with care and excavation does not
precede the jacking cperation more than is necessary.
Such a procedure usually results in minimum disturbance
of the natural soils adjacent to the pipe. Contractors oc-
cassionally find it desirable to coat the outside of the
pipe with a lubricant, such as bentonite, to reduce the
frictional resistance. In some instances, this lubricant has
been pumped through special fitiings installed in the wall
of the lead pipe. Because of the tendency of jacked pipe
to sef when forward movement is interrupted for as long
as a few hours, resulting in significantly increased fric-
tional resistance, it is desirable fo continue jacking
operalions 24 hours per day until completed,

It is important that the direction of jacking be carefully
esiablished prior to beginning the operation. This re-
guires the erecticn of guide rails in the bottom of the

jacking pit or shaft. In the case of large pipe, it is desir-
able to have such rails carefully set in a concrete slab.
The number and capacity of the jacks used depends pri-
marily upon the size and length of the pipe io be jacked
and the type of soil encountered. Backstops for the jacks
must be strong enough and large enough to distribute the
maximum capacity of the jacks against the soil behind
the backsiops. A typical installation for jacking concrete
pipe is shown in Figure 1.

LOADS ON JACKED PIPE

Two types of loading conditions are imposed upon con-
crete pipe installed by the jacking method: the axial
load due io the jacking pressures applied during instal-
lation; and the earth loading due to the overburden, with
some possible influence from live loadings, which will
gensrally become effective only after installation is com-
pteted.

AXIAL LOADS

For axial loadings normally encountered, it is necessary
to provide for relatively uniform distribution of the load
around the periphery of the pipe to prevent localized
stress concentrations, This is accomplished by assuring
that the pipe ends are parallel within the tolerances pre-
scribed by ASTM Standards for precast concrete pipe; by
using a cushion material between the pipe sections, such
as plywood or hardboard; and by care on the part of the
contractor to insure that the jacking force is properly dis-

. tributed through the jacking frame to the pipe and parallel

with the axis of the pipe. The cross-sectional area of the
concrete pipe wall is more than adequate to resist
pressures encountered in any normal jacking operation.
For projects where exireme jacking pressures are an-
ticipated due 1o long jacking distances or excessive
unit frictional forces, higher concreie compressive
strength may be indicated, along with grezter care in
avoiding bearing stress concenirations. Litile or no gain
in axial crushing resistance is provided by specifying
a higher class of pipe.




