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STEEL ARCHES FOR STREAM CROSSINGS 

Yves Provencher, F.E., M.Sc., Researcher, Secondary Transportation 

Operations near a stream must conform to provincial 
regulations designed to threats to this fragile 
resource. Stream crossings are generally affected by regula-
tions governing the size of the protection of 
banks, and the migration fish. 

In forest operations, small-diameter culverts are typically 
used for crossing small streams. For streams, the 
usual response is to use culverts in parallel. 
Manufacturers thus offer culverts with diameters up to 
3.6 m. However, their use entails risks to the environment 
since by law, the stream must be diverted during 
culvert installation the streambed. A 
cost -competitive and alternative 
to the conventional culvert steel arch. 

BACKGROUND 

During the summer FERIC was consulted on a road 
construction project in the Ferme Neuve region of Quebec. 
FERIC's mandate was to evaluate the costs of installing a 
metal arch to cross an sensitive stream. The two 
other options studied or install-
ing a large-diameter culvert were to 
evaluate the advantages and drawbacks of each option with 
respect to technical potential environmen-
tal impact, and costs. 

This report summarizes the elements considered in the 
study of the metal arch, based on discussions with 
a major supplier of arches culverts in the province of 
Quebec. 

TECHNICAL 

A metal arch is comprised of a series 
bolted together to provide the 
dividual band consists of an curved steel 
plates. The number of plates per band is a function of the 
size of the stream to be and varies between 2 to 5. 
The bands may on-site without tools. 
However, for larger an excavator is required to 

set the assembled bands onto the foundations to which they 
will be bolted. Once in place, the bands are bolted together 
to form the arch. The cost of assembling such a structure is 
estimated at $50 per plate. Arches are less expensive to 
transport than equivalent-sized culverts because the in-
dividual components are light and may be readily stacked. 

ENVIRONMENTAL CONSIDERATIONS 

Aesthetics aside, the environmental factors most sensitive 
to the effects of erecting structures near streams are spawn-
ing beds and the movement of fish. Changing the 
watercourse stirs up sediments which can cover the spawn-
ing beds downstream. Narrowing the stream, as produced 
by the installation of certain structures, increases the 
velocity of the water flow, thus hampering the migration of 
fish. 

Figure 1. The stream is only slightly disturbed by the 
installation of an arch. 

While a culvert lies on the bottom of a stream, the arch rests 
on its banks, thus reducing disturbance of the streambed 
and eliminating the need to divert the stream during instal-
lation (Figure 1). However, the resultant ground pressure 
is much more localized with an arch than with a culvert To 



distribute this load on the soil and to improve the stability 
of the structure, the arch must be bolted to concrete abut-
ments. Pouring these abutments can present a problem 
when access to the site is limited. According to the arch 
supplier contacted, the use of prefabricated concrete abut-
ments or even steel plates could alleviate this problem, but 
this solution has not yet been tried to his knowledge. 

Calculations for sizing the structure generally involve the 
effective surface area of the work, i.e., the cross-sectional 
surface area of a circle for a culvert, of a semi-circle for an 
arch, and of a rectangle for a bridge. For the same effective 
surface area, an arch is much wider at its base than a culvert. 
It can therefore accommodate a larger stream without af-
fecting the velocity of flow. 

ECONOMIC FACTORS 

Figure 2 compares the cost of culverts with the cost of metal 
arches. The graphed values include the cost to assemble the 
structure and pour the foundations, as well as the cost of the 
metal components. The cost of concrete was estimated at 
$100/m3, assuming that each linear metre of arch requires 
1 m3 of concrete. Excavation costs for the installation of the 
structure (arches) or for the diversion of the stream 
(culverts) were considered a trade-off and thus were not 
taken into account. The cost of a culvert is lower than for 
an arch until the required cross-sectional surface reaches 
10.5 m2 because it is manufactured from one piece, and thus, 
no on-site assembly is required. For structures larger than 
10.5 m2, a metal arch is less expensive. 

BOISE CASCADE EXPERIENCE 

The large amounts of fill required to meet acceptable road 
gradients made one particular stream crossing especially 
difficult on the limits of Boise Cascade Canada Ltd., 
Kenora, Ontario. The sensitivity of the site ruled out the use 
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Figure 2. Comparative costs of metal stmctures. 
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Figure 3. Metal arch installed on Boise Cascade limits. 
(Photo courtesy of Boise Cascade). 

of round culverts from the start, while bridges would have 
been very expensive. A metal arch 8 m wide and 38 m 
was installed successfully (Figure The installation of 
concrete abutments and the control of erosion 
the chief challenges during installation. 

CONCLUSION 

Roadbuilding near streams involves a major 
of the natural environment. Whatever measures are 
employed, it is impossible to avoid all the harmful effects 
attributable to sedimentation. It is therefore important to 
consider all options before deciding upon a specific struc-
ture. This field note describes a solution which can nrcnru11P 

both environmental and budgetary benefits. 

DISCLAIMER: The information in this report is based on 
limited field observations and is published solely to d1s>selnt-
nate information on new products to FERIC 
companies. It is not intended as an 
approval by FERIC of any product or 
exclusion of others that may be suitable. 

For further information, please contact: 

Mr. Donald Moschuk 
Logging Engineer 
Boise Cascade Canada 
P.O. Box 5000 
Kenora, Ontario P9N 3Y1 

Mr. Yvon Lesperance 
Sales Engineer 
Arm tee 
1501 Boul. de l'industrie 
Beloeil, Quebec J3G 455 • 




