Culvert Sliplining
with Weholite®




What is Weholite®

Weholite pipe is a large diameter, profile
wall pipe made from high-density
polyethylene (HDPE). Designed for gravi-
ty and low-pressure applications,
Weholite’s raw material properties have
been combined with patented structural
wall technology to create a lightweight
engineered pipe with superior loading
capacity. Weholite complies to ASTM
F894 and is available in sizes from
18" to 120" (ID). Weholite pipe is much
lighter then traditional concrete pipe.
Combine this with longer manufacturing
lengths and Weholite enables one
to achieve installation savings in labour
and equipment.

The Weholite Advantage

@ Long service life

@ Does not corrode like metallic culverts
@ Superior abrasion resistance

€ UV Resistant

@ Hydraulically efficient (Design Manning ‘'n’ factor
of 0.01)

@ Lightweight construction enables the use of light-duty
lifting equipment

# Long laying lengths for faster installation

@ Fully restrained joints

@ Smooth outer wall for easy insertion

@ Allows for fast field length adjustments with standard
cutting tools

© Tough and durable material permitting installations at
sub-zero temperatures

@ Extensive product offering

2 IN MOST CASES, SLIPLINING WITH WEHOLITE IS 1/3 % THE COST OF TRADITIONAL DIG & REPLACE CONSTRUCTION



Why “Dig & Replace”? When you can
slipline with Weholite...

@ Simple way to extend the service life of distressed culverts
@ Minimal traffic control

@ No road/railway closures

@ Lower construction costs

€ Minimal social and environmental impact

@ No post-installation road problems

@ Cost effective permanent solution

@ Proven track record with many DOT's, municipalities, cities,
towns, counties and railroads

AN IDEAL WAY TO REDUCE TIME & LABOUR COSTS

Weholite is ideal for
rehabilitating existing
culvert sites, especially
those;

© With aggressive waters and/or
corrosive soils

@ Where road salts are applied
@ Under high traffic roads

@ With high fills

@ Under railways

SPECIFIED BY COUNTIES AND DOT’S ACROSS NORTH AMERICA




How to Join Weholite
Threaded Joints

The unique Threaded joint* on Weholite
pipes allows municipal maintenance crews
or contractors to install Weholite with no
special tools. The jointing system provides
for sand-tight connections that are fast and
positive eliminating joint separations com-
monly found with other piping systems. The
threaded joint is a fully restrained joint that
can be pushed or pulled into place.

*Threaded Joint not available in USA for pipe sizes of
48" ID and smaller

AN

Sand Tight

Wehoseal Joint Wrap

Wehoseal Joint Wrap may be used to con-
nect pipe ends together or to seal threaded
connections. It is made from a shrinkable
cross-linked polyethylene material that con-
forms to the outside diameter of the pipe
when heated. Installation is performed in
the field using a propane torch and a hand
roller. A Wehoseal wrapped joint reduces
potential leakage during the grouting oper-
ation.

Silt Tight

Extrusion Welded Joints

An extrusion welded joint is one of the recom-
mended joining methods. The connection is
made by using extrusion equipment. This joint
type provides a leak tight culvert when required.

4 Leak Tight



Sliplining Made Easy

Inspection

@ Clean and inspect existing culvert, with particular attention to
any deformation in the existing culvert and obstacles that may
obstruct the sliplining operation

Pipe Selection

@ After the correct host culvert diameter and length has been
determined, select the appropriate Weholite size

@ For RSC selection, please refer to the KWH Pipe online calculator

Liner Insertion

@ Prepare jobsite to receive Weholite pipe and facilitate insertion
process

@ Install grout/vent tubes or standpipe at each end of existing
culvert

@ Insert the first pipe length into the existing culvert by pushing
and/or pulling until only the pipe end is exposed

@ If necessary secure liner in host culvert by blocking or other suit-
able methods to prevent Weholite from floating during the
grouting process

@ Place the next length and assemble if needed; repeat process
until the existing culvert has been lined

Grouting

# Build bulkheads at culvert ends to contain grout within the
annular void

@ Bulkheads can be made from either concrete, native soils or
wooden framework

@ Grout annular void by pumping or gravity method with cemen-
tious grouts

@ Grout pressure must not exceed the maximum allowable grout
pressure for Weholite selected

@ Large diameter Weholite may have to be grouted in lifts to keep
grout pressure within limits

@ Restore jobsite to a pre-construction condition

EXCELLENT CHOICE FOR ENVIRONMENTALLY SENSITIVE AREAS 5



Weholite® - HppE closed Profile wall Pipe A

KWH
NPS RSC Mi_n. Inside Ma)_(. Outside | Max. Allowable Shir_)ping
Diameter Diameter Grout Pressure Weights
mm | in. mm in. mm in. kpa psi KGS/M | LBS/FT
460 | 18 100 451 17.8 526 20.7 56 8.1 23 16
500 | 19.5] 100 488 19.2 564 22.2 50 7.3 25 17
530 | 21 160 526 | 20.7 612 24.1 63 9.1 31 21
610 | 24 160 601 23.7 699 27.5 55 8.0 36 24
690 | 27 160 676 | 26.6 785 30.9 49 7.1 40 27
760 | 30 160 752 29.6 874 34.4 52 7.5 45 30
840 | 33 160 829 | 32.6 950 37.4 68 9.9 57 38
910 | 36 160 905 | 35.6 1041 | 41.0 47 6.8 63 42
1020 | 40 160 1006 | 39.6 1143 | 45.0 34 4.9 69 46
1070 | 42 160 1056 | 41.6 1214 | 47.8 45 6.5 78 52
1220 | 48 250 1207 | 47.5 1389 | 54.7 45 6.5 119 80
1370 | 54 250 1358 | 53.5 1562 | 61.5 45 6.5 134 90
1520 | 60 250 1509 | 594 1717 | 67.6 35 5.1 149 100
1680 | 66 250 1660 | 65.3 1890 | 744 34 4.9 179 120
1830 72 250 1811 | 71.3 2065 | 81.3 35 5.1 224 150
1980 | 78 250 1961 | 77.2 2217 | 87.3 28 4.1 239 160
2130 | &4 250 2112 | 83.2 2390 | 941 29 4.2 283 190
2290| 90 250 2263 | 89.1 2545 | 100.2 24 3.5 298 200
2440 | 96 250 2414 | 95.0 2718 | 107.0 25 3.6 343 230
2740| 108 250 2716 | 106.9| 3045 | 119.9 22 3.2 403 270
3050 | 120 250 3018 | 118.8 | 3373 | 132.8 20 2.9 492 330

Notes:
1. Pipe available in the following laying lengths:
16.5ft (5.03m), 25t (7.62m) and 50ft (15.24m) lengths.
2. Grout pressure based on: SF=1.5, 24-hr grout set time, 73F, 2% initial ovality. Grout pressure as specified by KWH Pipe.
3. Other diameters, RSC's and laying lengths not listed may be available upon special request
4. All offerings are in compliance with ASTM F894



Culvert Rehabilitation Specifications

Reference Specification

ASTM D2321
ASTM D2412
ASTM F585
ASTM F894
ASTM D3350

Liner Pipe Raw Material
Requirements

The pipe shall be manufactured from a high density
polyethylene material which meets or exceeds the
minimum cell classification 334433C when classified
in accordance with ASTM D3350.

The raw material used to produce the pipe shall be a
polyethylene compound qualified as Type Ill, Category
5, Class C, in accordance with ASTM D1248.

The polyethylene raw material shall contain a mini-
mum of 2%, well dispersed finely divided carbon
black for UV stabilization. Additives which can be
conclusively proven not to be detrimental to the pipe
may also be used provided that the pipe produced
meets or exceeds all of the requirements of this speci-
fication.

The pipe shall contain no recycled compound except
that generated in the manufacturers’ own plant from
resin of the same specification and from the same
raw material supplier.

The pipe manufacturers’ Quality System shall be certi-
fied by an appropriate independent body to meet the
requirements of the 1SO 9001-2000 Quality
Management Program.

Compliance with the requirements of Section 3 of
this specification shall be certified in writing by the
pipe supplier upon request.

The pipe material shall be resistant to corrosion from
Hydrogen Sulfide and pH values between 2 and 13

Liner Pipe Requirements

The pipe shall be manufactured with dimensions and
tolerances in accordance with KWH Pipe internal man-
ufacturing standard SQP-009. This standard meets the
requirements of ASTM F894, when the pipe is marked
as such. The nominal inside diameter of the pipe shall
be true to the specified pipe size. The pipe shall be
manufactured by the continuous winding of a closed
profile onto suitably sized mandrels. It shall be pro-
duced to constant internal diameters. The pipe shall
have a “smooth” OD for ease of installation.

Lengths of pipe shall be manufactured with end treat-
ments that allows for consecutive lengths of pipe, with
a profile cut end treatment along the helix to be field
extrusion welded or wrapped with Wehoseal. For
threaded pipes, end treatments must be threaded to
allow pipes to be joined together

The sections of pipe shall have the following minimum
Ring Stiffness Class of __ Lb./Ft as defined in ASTM
F894.

The pipe shall be manufactured in such a manner that
the pipe is available in lengths from 3-60 feet and can
be delivered to the job site in order to accommodate
installation, storage or varying ground conditions.
Unless otherwise stated, the standard laying length
shallbeup ___or___feet. Each standard and random
length of pipe in compliance with this standard shall be
clearly marked with all required marking as per the
applicable standard.

The pipe shall be homogenous throughout and free
from visible cracks, holes, foreign inclusions or other
injurious defects. The pipe shall be as uniform as com-
mercially practical in color, opacity, density and other

physical properties.

The required liner pipe dimension and structural char-
acteristics shall be selected based on considerations of
both the installation process and the anticipated traffic
or service loads and other location specific conditions.
These conditions normally include an evaluation of: (i)
minimum anticipated clearance between the liner and
the existing host culvert being rehabilitated (including
allowances for joint offsets and separations and deflec-
tions), (i) flow capacity of the rehabilitated culvert, (iii)
external loads (earth and traffic), (iv) construction or
installation loads (push/pull forces external grouting
pressure), and, (v) structural support of the culvert
developed by grouting.

The liner outside diameter should allow for sufficient
clearance to accommodate the slip-lining process. The
minimum inside diameter of the existing culvert should
be determined in the field. If field inspection is not
possible at time of tender, a liner pipe with an outside
diameter 10% smaller than the inside diameter of the
existing culvert should be selected for culvert diameters
of 24 inches or less. For larger culverts, a liner pipe
with an outside diameter which is 5% smaller than the
existing culvert inside diameter, may be selected.

The liner pipe should have sufficient wall stiffness to
safely resist external hydrostatic pressures generated by
ground water levels above the top of the pipe and/or
by grouting pressures (if appropriate). When grouted,
the liner pipe will react as though it was buried in soil;
thus flexible pipe/soil backfill design equations apply.

Installation Procedures

The following installation procedures should be
adhered to unless otherwise specified or approved by
the Owner’s Representative. In general the installation
requirements of ASTM F585 shall be followed unless
amended by this document.

Inspection and Cleaning.

Prior to attempting to install the liner pipe, the existing
culvert should be inspected either visually, if possible,
or by closed circuit remote television inspection. The
purpose of this inspection is to ensure that there are no
locations within the deteriorated culvert that are so
badly misaligned or deflected that the liner pipe can-
not be pulled or pushed past them. If this type of
defect is detected, a smaller diameter liner pipe may be
selected or, if possible, the appropriate repairs to the
host pipe can be performed prior to the insertion.
Consult the owner’s representative to determine the
appropriate course of action.

If inspection of the existing culvert reveals the presence
of excessive silt or debris which may hamper the inser-
tion process, the existing culvert should be flushed
and/or cleaned.

Host Pipe Preparations

The contractor shall determine if it is necessary to
install rails (wood or metal) to guide the liner pipe dur-
ing its' insertion. Similarly the need to attach bracing
to the top of the host pipe to limit possible liner pipe
flotation during grouting, shall be assessed. The con-
tractor’s installation plan shall be reviewed with the
owners' representative.

Inserting the Liner Pipe

A variety of pushing (jacking) techniques can be used
to insert the liner pipe into the existing culvert. The
jacking force must be uniformly distributed around the
perimeter of the liner pipe to avoid the possibility of
damaging the pipe due to a concentrated jacking load.

Alternatively, the polyethylene liner pipe shall be insert-
ed into the existing sewer line with a power winch and
steel cable connected to the end of the pipe in an
appropriate manner. The pipe manufacturer’s recom-
mendations should be followed regarding the most
appropriate method of attaching the cable to the liner
pipe. If required, a special pulling head may be
attached to the end of the liner pipe to facilitate easy
connection of the pulling cable.

Additionally, a combination of pushing and jacking
may be used.

Pipe Joining
Welded Joint Pipe

Sections of pipe shall be assembled and joined togeth-
er prior to insertion into the existing culvert. Assembly
shall be accomplished above ground, either at the job-
site or at a remote location. The most common
arrangement is to partially insert a single length of the
liner pipe and then to attach by welding the next pipe
length. After welding both pipes are pushed further
into the host pipe and the next pipe length is attached.
The process is repeated until the project is complete.
The pipe may be welded on the exterior surface, the
interior surface, or both. To select the suitable jointing
method, consideration must be given to; the allowable
installation loads; the suitability of permitting ground
water or grout into the annular space between the
inner and outer pipe walls; and the suitability of allow-
ing the storm water to be conveyed by the pipe into
this annular space.

Threaded Pipe (for sizes above 48" only)

The preferred method of installing threaded jointed
pipe is to make all of the connections in a suitable
launching area so that the entire culvert can be lined in
a single pull (or push). In those situations where there
is insufficient room to join all of the pipe at once, it may
be pulled or pushed into the culvert one (or more) seg-
ments at a time. Each new piece of pipe is threaded
onto the preceding pipe and pushed or pulled into the
culvert, leaving enough pipe protruding from the cul-
vert to join with the next length of pipe.

Wehoseal Joint

Wehoseal joints can be used as an alternative to weld-
ed or threaded joints. The first pipe section is inserted
into the host pipe leaving enough of the pipe end pro-
truding to allow the next piece of pipe to be butted up
against it and allowing for the width of the Wehoseal
wrap to center the joint. The completed pipe sections
is then pushed or pushed/pulled into the host pipe
leaving the pipe end protruding as outlined above.
Continue this sequence until all joints are completed. A
propane tank and torch and hand roller are all that is
needed for Wehoseal application. See manufacturers
recommended installation procedure.

Grouting

The annular space between the existing culvert and the
liner pipe shall be filled with grout. The function of the
grout is; to support the liner pipe from collapse due to
hydrostatic pressure; to prevent point loading and
eventual deflection of the liner pipe resulting from col-
lapse of a seriously deteriorated existing culvert; or to
fill voids in the original culvert’s bedding and avoid road
settlement. Precautions should be taken not to over-
load the liner pipe with grouting pressure.

The contractor shall prepare a detailed grouting plan
which contains as a minimum, a detailed description of
the equipment and operational procedures to accom-
plish the annular grouting operation, including grout
design, grout mix type, grout samples, and test data.
The density of the grout shall be measured throughout
the placement procedure. Samples, to determine the
28 day compressive strength, shall be taken at the
beginning, middle and end of the grouting procedure.

Precautions shall be taken to prevent flotation of the
liner pipe. Weirs may be placed in the liner pipe to
restrict flow and allow the liner pipe to remain partial-
ly full to offset flotation by the grout.




Weholite

Versatile lightweight pipe system for
gravity and low-pressure applications

The accuracy or applicability of all information contained herein is intended as a guide and is not guaranteed. Hence,
KWH Pipe assumes no obligation or liability for this information. All tables and statements may be considered as rec-
ommendations but not as warranty. Users of our products should perform their own tests to determine the suitabili-
ty of each such product for their particular purposes. KWH Pipe’s liability for defective products is limited to the
replacement, without charge, of any product found to be defective. Under no circumstances shall it be responsible
for any damages beyond the price of the products, and in no event shall it be liable for consequential damages.

KWH Pipe
6507 Mississauga Road, Mississauga
Ontario, Canada L5N 1A6

Tel.; 905-858-0206 o Fax: 905-858-0208 I(WH
Toll Free: 1-866-KWH-PIPE (594-7473) i
=

www.kwhpipe.ca ¢ sales@kwhpipe.ca PP
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