General

Multi-Plate is Armtec's Structural
Plate Corrugated Steel Pipe (SPCSP)
as defined in CSA Standard G401.
Multi-Plate is a well-proven versatile
and economical pipe and bridge
product and one with a fine history
going back to 1932.

In most applications Multi-Plate

is used in a variety of shapes and
configurations as the steel element
of a soil-steel structure. In other
applications Multi-Plate can be used
in free-standing structures such as
rock fall protection and portals,
aggregate storage bins, water
intakes, caissons and more.

Shapes available

Multi-Plate is a component type

of system, comprising curved,
corrugated galvanized steel plates,
nuts and bolts and, where applicable,
footing channels. A variety of shapes
is available, including:

e Circular
® Pipe Arch

e Elliptical (vertical or horizontal)
® Arch
® Underpass shape

By varying the combination of
plate width, plate radius and plate
length, an almost limitless range of
structures may be designed, from
under 2m in span or diameter to
over 18m span (in Super-Span
configuration). Structures as short
as 3m can be supplied, and the
maximum length of structure is
infinite. All structures can be built
using the simplest of construction
tools and without highly specialized
labour.

Transportability and handling
Due to the component nature of
Multi-Plate, it is particularly suitable
for installation in remote areas,
where transportation to site may be
costly. The lightest plate measures
3m x 1.22m (nominal) and weighs
only 127 kg in 3 mm plate thickness.
The heaviest plate measures 3.67m x
2.2m (nominal) and weighs a mere

600kg in 7 mm plate. Due to the
light weight of the sections no heavy
lifting equipment is required at site
for plate-by-plate assembly.

Load-carrying capacity

All structures are pre-engineered and
manufactured specifically for the
project at hand. Plate thickness is
varied to accommodate dead load
and live load over the structure,
using universally accepted AASHTO,
AlSI and CHBDC design methods.
Modifications can frequently be
made to accommodate additional live
loads simply by increasing the height
of cover over the structures. In
certain cases additional strength

can be provided by the addition of
reinforcing ribs or plates.

Ease of Installation

Several characteristics contribute to
the ease with which Multi-Plate
structures can be assembled and
installed. These can be summarized
as follows:

Characteristics

Installation Advantage

Light weight of sections

No specialized lifting equipment required. Most structures can be built with a
light crane or backhoe with lifting slings

Structures are supplied disassembled,
with all components 'nested’

Economical shipping by truck, van or container. Space requirements for
staging materials on site are minimal

Bolted assembly

No specialized tools or skills required. Fast assembly can be realized

Pre-engineered components and
factory-built accessories

A wide range of structures can be designed for a wide range of applications

Wide range of plate thickness
available

Structures can be designed to accommodate a wide range of dead load and
live loads

Granular soils used as backfill

Structural backfill is widely available in most areas at a reasonable cost, thus
ensuring the cost-effectiveness of the finished structure

Pre-assembly possible

For structures small enough to be shipped ready-built, structures can be
factory or shop assembled in pre-finished units, and joined in the field to com-
plete the assembly

Long history of Multi-Plate

Due to its long and successful history, almost every combination of
application, size and configuration has been produced, and is available as an
illustration of the potential for Multi-Plate

These characteristics add up
to ECONOMY

VALUE FOR MONEY and LOW-COST SOLUTIONS




End Treatments

End treatment for Multi-Plate
structures is required or desirable for
many reasons. These may include:

® Enhanced hydraulics

® Protection against:
- erosion
- scour
- piping
- uplift
- ice damage

e Slope retention
® Aesthetics

All headwalls may be configured with
or without wingwalls. lllustrations of
the various types of end treatment
are shown below:
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Sheeting cut-off wall

Sheet pile cut-off walls are designed
to prevent piping and scour at the
inlet and outlet of pipes. They extend
below the invert of the pipe, and to a
diameter each side. Normally cut-off
walls do not extend above the spring
line, and in the case of bevelled end
pipes do not extend above the top of
the bottom step of the bevel.
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Step bevelled end
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Bevelled ends are generally provided
in lengths of 3.05m, 3.67m or combi-
nations of these two dimensions.
Standard slopes are 1.5:1 and 2:1.
Special configurations are available
upon request.

End treatment may include:

Bevelled ends -
with reinforcement

A factory-cut bevelled end
conforming to the side slope of the
embankment or fill provides for good
hydraulics due to the increased end
area at the inlet. Bevelled ends are
also aesthetically pleasing, and
reduce the risk of damage from
maintenance equipment. For best
long term performance and strength
bevelled ends should be reinforced
with a concrete collar, riprap, tiebacks
or similar.

Square ends - projecting from
a fill

—————

This is the simplest end treatment
and is a strong and stable layout.
The square end of the pipe projects
from the fill often without the need
for additional works. Bevelled ends
and headwalls provide for improved

hydraulics.

MSE Walls

MSE Walls (Mechanically Stabilized
Earth) provide for a high-quality
finished end treatment. In addition
to being strong and hydraulically
efficient, MSE walls provide soil
retention at the ends of a pipe,
often reducing pipe length and
backfill requirements. MSE walls
are designed using polymer grid
reinforcement, steel mesh or steel
strap reinforcement, and may be
furnished with a number of different
facings. Facings include precast
panels, mesh with shotcrete, mesh
with geosynthetics or mesh with
turf reinforcement mats or erosion
control products.




Bin Walls Concrete headwalls Block or masonry headwalls

Armtec Bin Walls make durable, Concrete headwalls can be installed€Concrete block or masonry headwalls
strong and attractive end finishes. in a number of different layouts,  can be installed in a wide range of
Bin Wall end treatment can reduceheights and face finishes. They canconfigurations and are normally used
the overall length of pipe required be constructed with or without wingwhen aesthetics are the predominant
and also requires less overall fill  walls. For best results care should sequirement (such as in urban

than a bevelled end or a square engken in forming and pouring these environments). Block walls are usually
projecting finish. Bin Walls are not walls. The end result is a pleasing reinforced with grids of steel straps

recommended for use in water-  and permanent end treatment. in order to maintain stability and
bearing structures. long-term performance.
Gabion Walls Geosynthetic headwalls Sheet pile headwall

Gabion walls are cost-effective endviany different geosynthetics can  Sheet pile may be used as a full head-
treatments, particularly in locationsbe used to construct reinforced wall on a square end pipe. In all cases
where stone fill material (shot slopes or near-vertical headwalls. the sheet piles need to be joined to the
rock or blast rock) is available.  They conform well to any shape of end of the pipe using rolled angles with
Gabion walls are labour-intensive, pipe and provide for an economicalnuts and bolts. This is an economical
however the shipping cost to site iend treatment. Materials may includend effective end treatment.

generally low. Gabion walls are nogeotextiles, geogrids, erosion control

recommended in flowing water  blankets, geocells, etc. For added

unless precautions are taken to  protection the slope should then be

ensure that no piping occurs as  protected by vegetation or hardscape

water passes through the rock-  products such as shotcrete.

filled baskets.
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