
TECHNICAL BULLETIN

kanaflexcorp.com 847.634.61001

Kanapipe Steel Reinforced 
Polyethylene SRPE 

Pipes for Slipline 

Field Installation Guidelines

kanaflexcorp.com 847.634.6100

T E C H N I C A L  B U L L E T I N



TECHNICAL BULLETIN

kanaflexcorp.com 847.634.61002

Important Notes
1.	 This document is not intended to supersede the project  
	 specifications.
2.	This document provides the user/installer with the  
	 minimum requirements for proper installation of pipe  
	 on a trenchless slipline project. Non-adherence to these  
	 guidelines may result in damage to the pipe. Replacing  
	 damaged pipes after installation is an expensive and time- 
	 consuming process. It is recommended that all installers  
	 be familiar with this information. Contractors should  
	 inspect the pipe for distortion, damage and joint integrity  
	 as work progresses.
3.	Care should be taken in handling of the pipe. Do NOT  
	 drop pipe and avoid any impact on the bell or spigot.  
	 Follow OSHA safety requirements to help always maintain  
	 a safe work environment.
4.	A preconstruction meeting with all interested parties and  
	 a Kanaflex representative in attendance is recommended  
	 to ensure everyone involved with the project fully  
	 understands the means and methods that will be used  
	 to prepare for, install/slipline the pipe and grout the new  
	 rehabilitated structures.

Product Description
Kanapipe™ is an advanced pipe design combining the 
strength of steel with the unparalleled durability of high-
density polyethylene. This Steel Reinforced Polyethylene 
(SRPE) pipe technology, combined with its high-
performance bell & spigot joint rated for 20 psi, is used 
to build gravity fed sanitary and storm sewer systems, as 
well as stormwater management underground detention 
tanks. The pipe can also be used to build low-pressure 
irrigation transmission mains. 
	 Because of its corrugated exterior design, the pipe 
is easier to pull or push inside a host pipe and therefore 
can be used for trenchless slipline installation. For slipline 
projects, Kanapipe™ can be supplied with either plain 
ends or bell and spigot joints. Selecting a plain end 
configuration would allow you to maximize flow capacity 
of the rehabilitated system.
	 You will find pipe dimension information in Fig. 1 and 
Tables 1 and 2.

Figure1
Pipe Dimensions

Nominal Diameter
Pipe Body Pipe Joint

ID OD1 Pitch OD2

inches mm inches mm inches mm inches mm inches mm
12 300 12.0 305 13.3 338 2.36 60 15.0 380
15 375 15.0 381 16.3 413 2.36 60 18.1 460
18 450 18.0 457 19.3 489 2.44 62 21.3 540
24 600 24.0 610 25.7 653 2.76 70 27.6 700
30 750 30.0 762 32.2 817 3.54 90 34.5 875
36 900 36.0 915 38.2 970 3.94 100 40.6 1,030
42 1,050 42.0 1,067 44.4 1,128 3.94 100 46.9 1,190
48 1,200 48.0 1,220 52.0 1,320 6.30 160 57.7 1,465
60 1,500 60.0 1,524 65.2 1,656 7.68 195 70.9 1,801
72 1,800 72.0 1,829 77.2 1,961 7.68 195  — —

Table 1
Pipe Dimensions
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Table 2
Pipe Weights

Pipe Weight (lbs/ft)
Pipe Size (in) PE x PE B x S

12 3.32 3.86

15 4.12 4.76

18 4.80 5.70

24 8.78 10.06

30 11.86 13.71

36 20.23 22.90

42 28.0 31.59

48 39.52 45.37

60 51.15 60.30

72 64.10

Pipe Receiving and Unloading
Upon each pipe shipment arrival, said shipment should be 
inspected for any damage that might have occurred by 
the shipper and to ensure the accuracy of the shipment. 
All shipments will include a bill of lading and an adequate 
amount of pipe joint lubrication.  The bill of lading should 
be compared to the shipped pipe, gaskets, and fitting. 
Any discrepancies or damage should be immediately 
reported to the transportation company representative at 
the time of delivery. For detailed information on handling, 
unloading and on-site storage, we invite you to consult 
Kanaflex’s Kanapipe Installation Guide.

Preparations for Sliplining
Make sure to follow all the requirements of the project 
plans and specifications. Prior to sliplining, the procedures 
outlined below should be performed to deliver satisfactory 
results.
1. Proceed with detailed inspection of the existing

culvert, sewer line or drainage structure to ascertain
its current condition and identify potential problem
areas or obstructions such as, deformed pipe, displaced
joints, roots, protruding service laterals, debris,
unstable sections, out-of-roundness or inside diameter
reductions.

2.	If dealing with a sewer line, identify and record the
location, number and size of all service laterals and
connections.

3.	Check for sags, alignment changes or any other
situation that could block the movement of the new
pipe segments inside the host pipe.

4.	Where the new pipe is to be pushed through the
existing manholes, check and validate the alignment
and clearance.

5.  Identify and remove any obstruction in the existing line 
that would impede the insertion of, or damage, the new 
pipe. Large joint offsets or severely damage segments of 
pipe may need to be removed or repaired prior to 
sliplining the new pipe. These locations may be perfect 
for insertion pits. This is usually less of an issue when 
dealing with culverts.

6.  Consult with the project Engineer if changes to the 
construction methods could have a negative impact on 
the	performance	of	the	finished	project.

7.The existing line must be thoroughly cleaned with
the appropriate method. (high-pressure water jetting, 
buckets, reamers, or any other appropriate method. The 
presence of dirt or debris could lead to higher than 
necessary pulling/pushing loads on the new pipe, which 
in turn could lead to damage.

8. 	Verify	and	confirm	clearance	for	the	liner	pipe	inside the 
host pipe. Measure the inside diameter of the host pipe 
at the worst location and make sure it is still larger than 
the outside diameter of the Kanapipe to be sliplined. 
Sometimes using shorter pipe segments might	be	
beneficial	in	navigating	past	minor misalignment or 
curvatures in the host pipe.

9.  Pulling a trial segment through the host pipe can be an 
effective	way	to	confirm	the	feasibility	of	the	pipe 
insertion. The trial segment should be a section of 
Kanapipe upon which pulling cables will have been 
attached at both ends.

10. Install a skid rail system in the invert of the host pipe 
to facilitate insertion of the new pipe and to protect
it during the sliplining process. As an example, small 
diameter round HDPE pipes attached to the bottom of 
the	pipe	would	facilitate	the	pipe’s	movement	when 
using lumber runners inside the host pipe. Consult with 
your	Kanaflex	representative	to	discuss	the	skid	system 
most appropriate for your project.
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Insertion Locations
To proceed with slipling of Kanapipe you will need to have 
access to the host pipe. This can be done from either ends 
of and existing culvert or in the case of sewer lines, from a 
large manhole, or an excavated insertion pit. Usually, the 
project Engineer will designate insertion locations in his 
project documentation. Should these insertion locations 
not be present on the plans, here’s a list of the conditions 
to consider when selection a proper insertion location:
l Manholes being replaced
l Severely deteriorated host pipe sections
l Changes in either line or grade
l Large joint offsets
l Service laterals to rebuild
l Accessibility (traffic, structures, existing utilities)
l Soil conditions
l Pushing and pulling distances

One way of reducing the number of insertion pits is to 
slipline in both directions from one location. This can 
be especially useful when sliplining from both ends of 
an existing culvert. Depending on the condition of the 
existing line or casing pipe, the diameter of the Kanapipe, 
and safe pulling loads, sliplining up to 1000 feet or more 
from a single location is possible. Creating a “train” by 
positioning individual pipe sections in the host pipe and 
then joining them together while inside the host pipe is 
also a way to extend working distance. It works best for 
large diameter pipes for obvious reasons.

Once the pits locations have been selected, the size 
of the pit remains to be determined. Kanapipe can be 
supplied in standard lengths of 20 feet, but also in any 
custom lengths suitable for your project needs. Contact 
your Kanaflex representative is you need a specific pipe 
length.
	 The insertion pit length should allow for the longest 
length of pipe being used, adequate space for the pushing/
pulling equipment, clearance for joining pipe sections 
and finally trench sheeting or shoring. The width of the 

pit must be sufficient to accommodate the new pipe’s 
diameter in addition to providing safe working space for 
the crew. The depth of the pit must allow for the removal 
of the top of the existing pipe down to its springline. The 
bottom half of the host pipe should remain in place to act 
as an open channel to maintain water flow, since by-pass 
pumping is generally not needed for segmental sliplining. 
Creating a clean and level working area inside the pit will 
minimize dirt and debris from entering the opened pipe.

When sliplining an existing culvert, there will probably 
be no need to excavate insertion pits since culverts are 
usually readily accessible from both ends. Just make sure 
the insertion area you are using allows to properly align 
each pipe segments prior to proceeding with insertion.

Continuous Pushing Method
1. This installation method is suitable for existing culverts

or sewer runs where the length of the host pipe is equal
to or less than the allowable jacking distances for
Kanapipe shown in Table 3. This continuous pushing
method means placing in each section of Kanapipe
from one location, homing each joint at that location
and pushing the pipe run into the host pipe until the
next section of pipe is ready to be joined and pushed
in. As each Kanapipe section is placed and joined, the
amount of liner pipe being pushed increases in length.

2.	A skid rail or runner system needs to be put in place
at the invert of the host pipe to facilitate insertion and
protect the Kanapipe exterior from excessive abrasion
at the sliding surface. This needs to be done before the
Kanapipe insertion begins. Your Kanaflex
representative can provide input as to the system most
appropriate to your project needs.

3.	Insertion should start with the spigot end pushed
inside the pipe and the bell end trailing.

4.	A push piece or pushing ring should be used in the
bell to evenly distribute the load from the pushing
equipment. The push piece can be a short, sacrificial
piece of Kanapipe, or a timber or metal frame designed
to fit inside the bell. Do NOT push on the end of the
bell.

5.	Both the gasketed spigot and the inside of the bell
should be lubricated before placing the Kanapipe
inside the host pipe and prior to joining.

6.	Set the first Kanapipe in the host pipe and push until
only 2 or 3 feet remain exposed. The install a restraining
device on the pipe so it is held in place while the spigot
of the next piece of Kanapipe is pushed in place to
complete the joint. Inflatable air bags, wedges, a collar,
or other approved devices can be used to keep the pipe
in place. After several pipes are installed, a restraining
device may not be necessary anymore.

7. Lubricate both ends of the next Kanapipe and lower it
into position for joining. The spigot end is then inserted
into the previously placed pipe’s bell. Pipe sections can
be sjoined using pushing/pulling equipment or a come- 

	 along.
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the next Kanapipe segment to be pulled in. After  
reconnecting the pull ring, the process is repeated.

3.	Make sure to have lubricated both the bell end and
gasketed spigot of each segment prior to pulling it in to
help ensure proper joining of the Kanapipe.

4.	The pulling force applied to the Kanapipe should be
monitored as excessive force could potentially lead to
damage.

5.	Annular space between the outside of the Kanapipe
liner and the inside of the host pipe should be grouted.

Grouting of the Annular Space
Most if not all sliplining installations require grouting  
of the annular space between the existing (host) pipe 
and the liner pipe. Grouting of the annular space will fix 
the position of the new kanapipe liner, provide uniform 
support, increase allowable external hydrostatic pressure 
on the liner pipe and inhibit further failure of the host pipe. 
The grout is usually fed into the void space by gravity flow 
or by low pressure pumping. Properly controlled grouting 
procedures are essential to prevent liner pipe flotation, 
deformation or liner pipe buckling/collapse.
	 If the annular space will not be grouted, full length 
skids or pipe supports should be utilized to provide long-
term uniform liner pipe support.

Grout Placement Process
There are two main categories of grouting procedures
referred to as monolithic grouting or staged grouting.
1. Monolithic grouting involves filling the entire annular

space with one grout lift or one single step. Grout is
injected under low pressure from the upstream end of
the pipe run from manhole to manhole, from an
insertion pit to manhole or from an upstream bulkhead
toward a downstream bulkhead.

2.	Staged grouting involves placement of the grout in
multiple lifts and when done properly can greatly
reduce or even eliminate liner flotation. The liner pipe
is grouted into a cradle in the first stage. After the first
lift of grout has achieved initial set and is no longer

8.	Repeat steps 5,6,7 until the Kanapipe slipline
installation is complete. The pushing/pulling loads on
the pipe should be monitored. Excessive force could
lead to damage joints.

9.	On some installations, it might be advisable to swab
the exterior corrugations with lubricant to reduce
friction.

10. When the Kanapipe liner has be installed in both
directions from a single entry pit, the terminal ends are
joined together with a coupling or via a manhole.

11. If the Kanapipe has been pushed “through” a manhole,
cut and remove the pipe from within the manhole as
required.

12. Annular space between the Kanapipe outside and the
interior of the host pipe should be grouted.

Segmental Pushing Method
1. The segmental pushing method involves pushing
single pieces of Kanapipe or pipe “segments” into final
position one at a time. These segments create a pipe
“train” that is then joined together and becomes a
single pipe system. This method is interesting when
the run to be sliplined exceeds the published allowable
jacking distances allowed for Kanapipe.

2.	Each segment of Kanapipe is aligned at or inside the
insertion location and then carefully pushed up to its
final location.

3.	After having been properly positioned inside the
host pipe, the Kanapipe segments are typically blocked
or braced in place, so they won’t be dislodged when
the next segment is pushed in. This helps ensure the
Kanapipe liner remains at the bottom of the host pipe.

4.	When blocking the back end of a segment, use
blocking that extends our far enough to provide
blocking for the next segment to be placed.

5.	Secure the blocking using wedges or fasteners. Tie
them together across the crown as pipe movement
during insertion could dislodge them.

6. If bell and spigot are not used (large diameter only),
place internal joining system as per the approved
project documentation.

7. Grout the annular space between the outside of the
Kanapipe and the inside of the host pipe.

Pulling Method
1. The pulling method is somewhat similar to the pushing

method. A steel cable is threaded through the existing
host pipe and the first segment of the Kanapipe to
be pulled in. The cable is then attached to a pulling
ring, plate or frame designed to pit inside the bell of the
Kanapipe segment to be sliplined.

2.	The cable is in turn attached to a winch assembly to
facilitate pulling the Kanapipe liner through the host
pipe. After each pull, the steel cable is dieconnected
from the pull ring assembly and threaded through
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l If you ordered liner pipe with grout ports, you can use
an internal screw jack (commonly referred to as
“basement” or “floor” jacks) that will pass through the
grout port located at the 12 o’clock position combiner
with a spreader beam at the invert of the liner pipe to
offset the buoyant forces.

If, after calculations, it is confirmed that the buoyant 
forces will exceed the weight of the new liner pipe (plus 
any additional weight such as water inside the liner) then 
blocking and bracing will be required. This will involve 
placement of blocking that will act both as a spacer 
between the host and new liner pipes and to transfer the 
buoyant forces to the host pipe’s crown. Blocking cab be 
attached to the exterior of the new liner pipe at the 11 and 1 
o’clock position for example. If blocking alone is used with 
no screw jacks, the blocking must be continuous with 
never more than a 1-foot gap longitudinally.
	 Now if you have ordered pipe with grout ports, a 
common technic applicable with a staged grouting 
process is to use blocking at the joint locations and screw 
jacks at specific locations along the centerline of the new 
liner pipe in between the joints. The screw jacks extend 
through the grout ports located at the 12 o’clock position 
reaching the crown of the host pipe and they extend down 
toa longitudinal spreader beam at the invert of the liner 
pipe. The spreader beam needs to be continuous  with no 
more than 1-inch gap between beam segments. A 4”X4” 
or 6”X6” beam will usually be enough depending on the 
anticipated loads. In this situation, the buoyant forces 
are transferred from the new liner pipe upward to the 
spreader beam and then transferred through the screw 
jacks and into the crown of the existing host pipe. If the 
pipe being rehabilitated is corrugated metal then the top 
of the screw jack needs to rest on a 6”X6” bearing surface 
spreading over two corrugations. This is to prevent the top 
of the jack from slipping.
	 Only after all the required blocking and bracing has 
been put in place can the grouting operations begin.

fluid, the next lift of grout is placed and allowed to set.  
This process is repeated for remaining grout lifts until  
the annular space is completely filled. Upon request,  
Kanaflef can supply factory installed grout ports. These  
ports are optional but can simplify the grouting  
process. The locations of grout ports must be included  
with material orders and approved by the project  
Engineer and the Contractor prior to installation and  
shipment of the pipe.

Multiple lift(s) are a requirement on large diameter 
projects to control uplift, flotation and deformation. The 
unit weight of the fluid grout directly impacts the upward 
buoyant forces and the lateral side pressures. Buoyant 
force is defined as the weight of displaced fluid and acts 
upwards. Unrestrained buoyant forces can cause major 
problems and must be evaluated and considered by the 
installing contractor and any grouting subcontractor if 
used. 

Depending on the grout density, filing the Kanapipe 
liner with water might be sufficient to prevent flotation 
issues. If filling the Kanapipe liner pipe with water is not 
sufficient then it should be braced against the host pipe 
interior to prevent flotation during the grouting process.
Other grout placement methods include grouting from 
the surface through drilled holes and slick-line grouting 
from a tube or multiple tubes inserted in the void space 
between liner and hot pipe.
	 In all instances, the annular space should be 
uniformly and completely filled on both sides of the liner 
simultaneously or in a balanced manner with no more 
than one foot differential from one side to the other. 
Unbalanced or uneven grouting can affect the liner pipe’s 
shape, line, and grade.

Flotation Management
Most projects’ plans and specifications require the new 
liner pipe to be positioned at the invert of the existing 
host pipe. For this reason, potential flotation of the liner 
pipe during grouting operations needs to be addressed. 
Depending on the type of grout and the grouting method 
used, one or more of the steps outline below may be 
required to manage and offset the buoyant forces on the 
liner pipe:
l Fill the liner pipe with water, either partially or fully. This

will depend on the grout density and grout lift thickness.
When performing a monolithic grouting operation, the
liner pipe should always be filled with water. The grout
density should also be lower than that of the liner pipe
when full of water.

l Select suitable thickness for your grout stages based
on grout density.

l Install continuous blocking and spacers on the exterior
of the liner pipe.

l Install continuous blocking and spacers on the interior
of the host pipe crown
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Table 3
Recommended Maximum Grouting Pressures

Recommended Maximum Grouting Pressure

Diameter 
inch (mm)

Maximum Grouting Pressure 
psi

12 (300) 10.3
15 (375) 10.3
18 (450) 10.3
24 (600) 10.3
30 (750) 10.3
36 (900) 8.5
42 (1050) 6.7
48 (1200) 6.4
60 (1500) 4.9
72 (1800) 3.9

Bulkhead design should provide enough venting and 
draining tubes. Hydrostatic head pressure (grout) 
resulting from the grout lift thickness, the slope of the 
pipe, elevation change between the gage and the pipe, 
elevation difference between grout pump and the nozzle, 
etc… should be considered in addition to the grouting 
pressure gauge. The hydrostatic head pressure added to 
the pressure indicated on the gauge should not exceed 
the recommended maximum pressure. Contact Kanaflex 
for more information.

Heat Generated by Curing Process
The grout curing process will generate heat which can 
affect a thermoplastic liner pipe. 140° F (60° C) is considered 
a safe operating temperature for most thermoplastic pipes. 
There are many grout mixes available that will cure below 
120° F (49° C). Several factors will influence the amount of 
heat generated such as cement content, cement type and 
the volume of grout in the void space. Heat buildup can be 
controlled with staged grouting, by filling the liner pipe 
with water, and by selecting the appropriate grout mix.

Grout Placement Procedures
For monolithic grouting, the grout hoses can be installed 
with the liner pipe on long runs to avoid attempting to 
pump or gravity flow grout for long distances from a single 
upstream location. The blocking or guides installed at the 
11 and 1 o’clock position will keep the grout hoses located at 
the top of the pipe as they are being pulled back. Adequate 
monitoring of grout pumping rates, delivery volumes and 
anticipated grout quantities on a per foot basis will help 
evaluate the hose extraction rate.
	 For stage grouting, the grout hose will be attached to 
the lowest and most downstream grout port (if provided). If 
using a high slump mix, then some grout port connections 
can be skipped, and these ports be used as viewing ports 
to observe grout elevation until such time they need to 
be plugged.  After the grout elevation reaches the lowest 
grout port the hose is moved to the other side to balance 
the lift forces from side to side. If this level is the height 
limit in accordance with the grouting plan the grouting 
stops until the first lift achieves the initial set.
	 This process then continues upstream and upward as 
specified by the grouting plan. Moving the hose from side 
to side is required to avoid an imbalance of grout on one 
side of the liner pipe compared to the other. After grout 
achieves initial set at and below the springline, the screw 
jacks and spreader beam on the invert can be removed if 
this was part of the grouting process.
	 The final grout lift is usually fed through the port 
located at the 12 o’clock position. Shut off valves will be 
needed for these locations. The quantity of shut off valves 
will vary depending on the slope of the pipe, the volume of 
grout required, the length of the void space and the slump 
of the grout.
	 On shorter runs with liner pipes with no grout ports the 
grout level will be monitored closely from the upstream 
and downstream locations.

Grouting Tips
When accepting delivery from a ready-mix truck, it is 
recommended to place a ½” X ½” or ¾” X ¾” over the 
grout hopper. This is to prevent large aggregates from 
falling into the grout hopper. Some large aggregates may 
still be present from a previous delivery of concrete. Large 
aggregates can bind up in the grouting equipment and 
lead to high back pressure and potentially a liner pipe 
blowout.

Maximum Grouting Pressure
Maximum grouting pressure for the Kanapipe liner pipe 
will vary depending on specific site conditions and pipe 
stiffness. External pressures on the liner pipe should be 
measured using appropriate gauges or other methods. 
Recommended pressures are indicated in Table 3.
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