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INTRODUCTION 
Road construction and maintenance are a major contributor 
to stream disturbance if done improperly. As a result, any 
economical product or method for crossing streams that 
could reduce the negative impact of these activities should 
warrant consideration. Arches are one such product. FERIC 
has previously investigated steel and plastic arches and has 
reported on their benefits and disadvantages compared with 
conventional round culverts (Provencher 1992, MacGregor 
and Provencher 1995, Partington 1999). The benefits of 
arches are twofold: they protect the stream by maintaining 
the existing streambed, and they are faster to install, which 
minimizes the installation cost. As well, arches can be sized 
so they completely span a stream and require no in-stream 
work or stream diversion. 

Plastic arches, in turn, offer several operational benefits over 
steel arches based on their ease of handling and reduced 
installation times. Unfortunately, plastic arches have had a 
maximum span of 1.3 m until recently. To further reduce 
operational costs and to promote the development of larger 
plastic arches, FERIC has continued investigating their use. 

One new arch, manufactured by KWH Pipe (Canada) Ltd. 
(Huntsville, Ont.), a manufacturer of non-corrugated high-
density polyethylene pipe, shows promise; the KWH arch is 
available in diameters of from 0.25 to 2.3 m. It differs from 
other plastic materials used for culverts in that it has smooth 
inner and outer walls that are much thicker than those of 
other arches so it can better withstand the rough handling 
normally encountered during installation. 

FERIC approached KWH Pipe Ltd. with a proposal to test 
their existing round pipe product as an arch. The company 
provided a pipe for testing, and FERIC produced arches by 
cutting the round pipe in half. The arch was first tested at a 
local sand pit, where a site was prepared and a fully loaded 
CAT 250B articulated dump truck was repeatedly driven 
across the arch. The arch showed no signs of deflection  
or damage, and FERIC decided that further testing was  
warranted. 

Because of the KWH manufacturing process, the pipe tends 
to spring open once it has been cut in half and increases in 
span by up to 24% over the original diameter. This expan-
sion must be remembered when ordering an arch to fit a 
proposed stream crossing. For the installation that FERIC 
observed, the original pipe diameter was 1.07 m, but this 
increased to 1.3 m after producing the arch. 

INSTALLATION 
FERIC monitored the installation of a stream crossing using 
the KWH arch at Weyerhaeuser Canada Limited’s Chapleau 
Division (formerly Chapleau Forest Products); the company 
provided the crew and equipment for the installation. To 
begin the installation, a John Deere 892ELC excavator pre-
pared the site by positioning and leveling a footing of 
screened pitrun along the streambank for the arch to rest 
upon. The excavator then lifted the two arch sections into 
place in turn (Figure 1). Each arch section was 6 m long and 
was too heavy (at 55 kg/m) for the workers to lift into place; 
however, the sections were light enough for workers to  
finalize the positioning once the sections were in place. The 
arch sections were overlapped by 30 cm to prevent them 
from shifting or moving apart. 

Figure 1. The first 6-m section of the arch in place. 
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After the second section was in place, workers covered the 
assembled arch with a geotextile layer to prevent fine mate-
rials from entering the stream through gaps between the arch 
and the gravel footing. The excavator then backfilled the 
arch and compacted the material. With a structure of this 
type, it’s important to compact the backfill in layers of  
approximately 30 cm up to ¾ of the arch’s total height. 
Compacting the backfill helps the arch withstand the loads 
exerted by traffic and increases the service life. The entire 
installation took 4.5 hrs. 

ECONOMICS 
The 1.3-m-diameter KWH arch cost $140 per linear metre, 
for a purchase cost of $1680 for this crossing. Table 1 illus-
trates the anticipated costs of this and alternative structures 
that could have been used for crossing the stream. The  
values in this table are presented for the sake of comparison; 
actual costs will vary from region to region. 

Installation times include stream diversion for the culverts. 
Times can be much shorter using the KWH arch than with 
competing solutions, and this offsets the higher initial pur-
chase price for the product. Two main factors contributed to 
the quick installation: the arch has a low profile (i.e., its 
width is greater than its height), which results in less time 
needed for backfilling, and the arch was installed as two 
separate sections, which facilitated handling by the excava-
tor and the workers. The installation also revealed that this 
heavy-duty polyethylene product is difficult to dent or 
scrape; this further facilitates the installation process. This 
stream crossing was one of the first arch installations (steel 
or plastic) done by the company’s crew, so installation time 
and methods could be expected to improve as worker  
familiarity with the product increases. 

CONCLUSIONS 
This installation demonstrated that non-corrugated plastic 
arches can be a cost-effective alternative to conventional 
round steel or plastic culverts, as well as to corrugated steel 
or plastic arches. Arches can be installed quickly without 
requiring stream diversion or damming, and are easier and 
cheaper to transport to the site. The use of plastic also en-
sures that the arch will not rust, and is less likely to be 

dented during installation. Environmental advantages in-
clude maintaining the original condition of the streambed, 
thereby protecting fish habitat and minimizing sediment 
loads in the stream (because diversion or damming are not 
required). 

FERIC’s experience showed that whether the arch is plastic 
or steel, 1.3 m is the smallest size that should probably be 
installed. An arch smaller than this span makes it difficult to 
place the gravel footings (or any other kind of base) that the 
arch will rest upon without adversely affecting the stream. 
FERIC is currently testing the KWH arch as a temporary 
stream crossing for harvesting and road-building equipment, 
and will report the results in 2000. 

For further information, please contact: 
Mr. Gary Wearne, R.P.F., Operations Forester 
Weyerhaeuser Canada Limited, Chapleau Division 
1 Planer Rd., P.O. Box 280 
Chapleau, Ont. POM 1K0 
Tel.: (705) 864-3016, E-mail: ga.wearne@mbltd.com 
 
Mr. Nik Poljanski, Product Manager 
KWH Pipe (Canada) Ltd. 
37 Centre Street North, Box 5435 
Huntsville, Ont. P1H 2K8 
Tel.: (705) 789-2396, E-mail:nik@kwhpipe.ca 
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DISCLAIMER: This report is published solely to dissemi-
nate information to FERIC's members. It is not intended as 
an endorsement or approval by FERIC of any product or 
service to the exclusion of others that may be suitable. 

 
Table 1. Installation costs for round culverts and arches to cross the stream in FERIC’s study 
 Arch width and 

length (m) 
Cross-sectional  

area (m2) 
Purchase cost  

($/m, list price) 
Installation time 

(hours)a 
Estimated total  

direct cost ($/m) b 
Steel culvert 0.8 × 12c 0.50 193 9.5 208 
Plastic culvert 0.9 × 12c 0.64 135 9.0 244 
Steel arch 1.2 × 12c 0.57 115 6.5 194 
KWH arch 1.3 × 12c 0.52 140 4.5 194 
a The installation used three workers and an excavator. The time also includes stream diversion for the two culverts. 
b The cost of the excavator was set at $70 per hour. The three workers were paid at a rate of $25 per hour. Locally available material was 

used for backfill. 
c The effective width of the crossing was 11.7 m because of the overlap between the segments. 
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