Structural vs. Roll-Formed Racking

Treatise

1. Document Overview

This bulletin provides a technical and commercial comparison between structural
channel racking and roll-formed racking systems. Designed to guide warehouse
managers, engineers, and procurement teams, this treatise details the core

differences in manufacturing processes, load capacities, structural durability, and

Canadian standards compliance (including CSA A344, CSA S136, and CSA S16).

By evaluating real-world application environments—such as high-traffic
distribution centers, freezers, and food-handling facilities—this document
establishes a clear framework for selecting the optimal racking architecture based

on total cost of ownership (TCO) and operational risk.

2. Manufacturing Process & Steel Grades

Structural steel racking is manufactured hot-rolled, creating structural C-channels with

thick flanges that resist forklift collisions. Roll-formed racking is fabricated from cold-

rolled sheet coil shaped through tandem rollers into open C-profiles or tubular sections.
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Steel Specifications & Yield Strength

. Structural Channels: Standard structural members utilize hot-rolled C-
channels (typically C3 or C4 shapes).

° Yield Strength vs. Material Mass: "While roll-formed components often
utilize high-strength steel (e.g., 55,000 PSI yield) to maximize static load
capacities at a lower total weight, structural racking relies on thicker, hot-rolled
steel channels (e.g., 50,000 PSI yield). The primary advantage of structural
racking is not higher steel grade, but rather its substantially greater material mass
and section thickness, which provide superior resistance to impact damage and

torsional twisting caused by forklift operations.”

Standard Citing & Compliance

. Canadian Standards & Compliance: Steel storage rack design and
safety in Canada are governed by CSA A344 (User guide for steel storage racks),
alongside CSA S$136 for cold-formed steel structural members (roll-formed) and
CSA S$16 for hot-rolled structural steel shapes (structural channel). All installations
must also comply with the applicable regional building code (e.g., National
Building Code of Canada / Quebec Construction Code) for site-specific seismic

and structural requirement

ROLLFORMING OPERATION

Page 2


ROSSANDERSON
Rectangle

ROSSANDERSON
Image

ROSSANDERSON
Text Box
ROLLFORMING OPERATION

ROSSANDERSON
Text Box
Page 2


STRUCTURAL CHANNEL MANUFACTURING - HOT ROLLED STEEL

3. Key Differences Summary Table

Evaluation Vector

Manufacturing

Impact Resistance

Structural Racking

Hot-rolled structural C-

channels

High mass and structural
channel shape resist

forklift hits

Roll-Formed Racking

Cold-rolled sheet steel

shaped via rollers

Vulnerable to frame
column twisting and front

leg buckling
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Evaluation Vector

Capacity

Connections

Service Life & Durability

Structural Racking

Uprights (Frames)

Typically 38,000 to
55,000+ Ibs depending on
channel size (3" vs 4")
and beam elevation.
Selected for heavy loads
where high forklift traffic

and impact risk exist.

Beam Capacity

3,200 to 12,000+ Ibs per
pair (utilizing structural C-

channel and ties).

Heavy-duty bolted
connections (2-bolt or 4-

bolt beam plates)

20+ years in high-
traffic/abuse zones.
Thick C-channels absorb

routine forklift impacts

Roll-Formed Racking

Uprights (Frames)

Ranges from 16,000 Ibs
(light gauge) up to
50,000+ Ibs for
engineered heavy-duty
profiles (e.g., 12 ga/

heavy tubular)[

Beam Capacity

2,000 to 10,000+ Ibs per
pair depending on step
beam depth, gauge, and

span length.

Teardrop lug / pin
connectors or snap-in

rivets

15-20+ years in
controlled, low-impact
environments. In high-

throughput or narrow-aisle
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Evaluation Vector Structural Racking Roll-Formed Racking

with minimal loss of zones, lighter profile walls
structural integrity, are more susceptible to

reducing long-term repair ~ impact damage, requiring

cycles in fast-paced more frequent column

facilities repairs or guarding
Cleanability Open structural shapes Teardrop holes and

resist moisture traps closed teardrop profiles

trap debris/moisture

ROLLFORMED UPRIGHT AND BEAM SHOWING CONNECTION
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STRUCTURAL UPRIGHT AND BEAM SHOWING CONNECTION

4. Where Structural is the Right Call

Heavy-Impact Facilities & Freezers

° Freezer & Cold Storage Applications: Cold storage environments
present some of the harshest conditions for warehouse infrastructure. Tight aisle
dimensions, reduced visibility from frost, bulky operator gear, and slick floor
surfaces naturally increase the frequency of forklift impacts. Structural C-channel
racking is widely preferred in freezers because its heavy section thickness
absorbs these frequent impacts without requiring costly column replacements or
aisle shutdowns.

° Thermal Performance & Material Ductility: "At sub-zero temperatures,
steel can experience reduced impact notch toughness if improper grades are
specified. Structural hot-rolled shapes and heavy cold-formed profiles engineered
with appropriate low-temperature steel grades maintain structural ductility and
yield strength in cold storage environments down to 20 degrees C or lower."

Seismic Design

° Code Flexibility: Neither the National Building Code of Canada (NBCC)
nor CSA A344 mandates structural racking over roll-formed racking in seismic
zones. Both styles are code-compliant when engineered for local spectral
acceleration requirements.

° Structural Advantage in Seismic Design: Structural C-channels and
heavy bolted beam connections provide greater moment resistance and frame
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rigidity. This allows structural rack to handle heavy seismic forces and overturning
moments with smaller base plates or fewer anchor bolts compared to equivalent
roll-formed frames.

Food & Beverage Industry Standards

° Food & Beverage Sanitation & Compliance: "Food safety regulators
such as the CFIA and FDA do not mandate specific steel manufacturing
processes, but they do enforce strict cleanability and sanitation standards.
Structural C-channel racking is widely favored in direct food-handling and cold-
storage environments because its open-channel profile eliminates hard-to-clean
crevices and prevents moisture accumulation. This facilitates rapid washdowns

and thorough inspection compared to standard closed or teardrop profiles.

5. Cost Breakdown & Premium Analysis
Initial Purchase & Galvanizing Costs

° Upfront Material & Equipment Cost: "While initial purchase costs vary
based on steel market conditions, structural racking typically carries a 20% to
50% upfront price premium over standard roll-formed systems. This variance is
driven by the significantly higher volume and mass of steel used in hot-rolled C-
channels, as well as increased freight weight and heavy-duty hardware
requirements|cite: 1, 2, 3]. The exact premium depends on column height, frame

depth, and current steel spot pricing.

. Corrosion Protection & Galvanizing Premiums: "Hot-dip galvanizing
provides maximum long-term corrosion resistance for harsh freezer and high-
moisture environments by forming a metallurgically bonded zinc coating. While

standard powder-coated steel remains a cost-effective choice for dry cold storage,
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specifying hot-dip galvanizing typically adds a 15% to 25% premium over
standard painted finishes. This upfront investment is often justified in high-
humidity or washdown zones where rust and paint flaking would otherwise

compromise sanitation and structural life

Total Cost of Ownership (TCO) Analysis:

° Evaluating racking solely on initial purchase price can mask its true long-
term cost in high-throughput environments. In facilities with heavy forklift traffic,

frequent turnover, or narrow aisles, roll-formed racking often incurs recurring

expenses from column repairs, frame replacement kits, and operational downtime.

While roll-formed racking remains the most cost-effective choice for low-impact or
retail storage, structural racking’s higher upfront investment frequently yields a
lower TCO in high-abuse zones by eliminating repeated repair cycles over its

operational lifespan

6. Where Roll-Formed Wins & Hybrid Options

Advantages of Roll-Formed Racking

1. Lower Initial Investment (ideal for standard distribution operations).

2.  Toolless Beam Adjustment (teardrop connections enable rapid re-
configuration).

3.  Lower Freight Costs (nestable roll-formed channels optimize shipping

density).
Hybrid Rack Configurations

° Hybrid Rack Engineering & Cost Mitigation: "Hybrid racking offers an
intelligent middle ground for facilities seeking to balance initial capital cost with
long-term durability. By pairing heavy structural channel uprights at the lower front

legs—where over 80% of forklift impact damage occurs—with standard roll-formed
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upper frames and beams, hybrid systems target protection exactly where abuse
happens. This strategy significantly reduces lower-leg column repairs and
maintenance downtime while preserving the lower upfront material and installation

costs of roll-formed racking.

7. Summary

Neither structural nor roll-formed racking is universally superior—the correct
choice depends entirely on your facility's operational demands, traffic density, and
budget. Roll-formed racking provides the most cost-effective, versatile solution for
standard warehousing, high-bay storage, and low-impact environments. Structural
racking delivers unmatched durability, impact survival, and long-term TCO savings in
high-velocity aisles, freezer storage, and heavy-abuse zones. For facilities seeking a
balanced capital investment, hybrid racking targets structural strength directly where
forklift contact occurs. Meriton specs each system to match your specific building,

throughput, and safety requirements.

%%
MERITON
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