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Stadium & Commercial Applications

Aluminum vs. Steel Railings

This paper evaluates aluminum and steel railing systems across code compliance,
corrosion performance, fabrication/installation, and 25-year life cycle cost. It provides
specification guidance aligned with common North American standards (IBC/ASCE/ASTM)
and typical stadium operating conditions. While both materials meet structural
requirements, aluminum systems offer superior corrosion resistance and significantly
lower lifecycle cost in most exposed environments.
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Codes, Loads & Applicable Standards

Railing/guard systems must comply with the International Building Code (IBC) and
referenced standards such as ASCE 7 for loads. Typical design criteria include 42 in (1067
mm) guard height, 4 in sphere rule at infill, and concentrated/linear loads on the top rail (e.g.,
200 Ib concentrated and 50 Ib/ft linear loads—verify per governing code edition).

Common references:

IBC (current adopted edition)

ASCE 7 — Minimum Design Loads

ASTM E935/E985 (anchorage pull-out where applicable)
AWS D1.1 (structural welding - steel) / AWS D1.2 (aluminum)
AAMA 2604/2605 (high-performance powder coatings)
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Existing Steel Conditions

Materials, Finishes & Corrosion Mechanisms

Aluminum: Non-ferrous; forms a stable oxide layer that limits further corrosion. Typical alloys (e.g.,
6063-T5/T6) are extruded with tight tolerances, enabling modular systems. Finishes commonly
include architectural powder coat (AAMA 2604/2605).

Steel: Ferrous; subject to oxidation (rust). Protection requires galvanizing (e.g., ASTM A123) and/or
coating systems (shop primers, field-applied paints). Damage to coatings exposes base metal,
initiating corrosion, especially in chloride-rich or wet-dry cycling environments typical of open-air
venues.

Field implications

e Rust bleed can stain adjacent concrete/glass and degrade appearance.
e Touch-up and recoating cycles are required for steel; aluminum typically requires cleaning only.

Fabrication, Tolerances & Installation

Aluminum systems are commmonly pre-engineered, shop-fabricated, and delivered as modular
components. This eliminates field welding, improves tolerance control, and accelerates installation.
Steel systems often involve heavier members, field welding/fit-up, and more intensive surface
prep/finishing sequences.

Impacts

e Weight: Aluminum ~1/3 the density of steel, easier handling, and reduced equipment needs.
e Schedule: Faster installation and fewer weather-sensitive coating steps for aluminum.
e Quality: Factory-applied finishes (aluminum) vs. field touch-ups (steel).
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Maintenance & 25-Year Lifecycle Cost

Maintenance drives lifecycle cost. Aluminum typically requires periodic cleaning; steel requires
inspection, surface preparation, and recoating at intervals (often 3-5 years, depending on exposure).
The table below summarizes representative ranges (per 100 LF).

Category Aluminum Steel
Initial Installed Cost $4K-$7K $6K-$12K
25-Year Maintenance $1IK-$4K $12K-$25K
Rehab Allowance NA $2K-$5K
Total Lifecycle Cost $5K-$11K $20K-$42K

Result: Aluminum systems typically achieve 50-75% lower lifecycle cost over 25 years in exposed
stadium environments.

Aesthetics, Line of Sight & Fan Experience

Aluminum supports a broad range of architectural expressions, including frameless or minimally
framed glass infill, cable systems, and color-matched powder coats. This enables improved line of sight
and premium-area aesthetics. Steel can achieve similar looks but often at higher
finishing/maintenance cost.

Specification Guidance (Performance-Based)

General:
e Design guards/handrails to IBC/ASCE 7 loads with appropriate safety factors.
e Require engineered shop drawings and sealed calculations where applicable.

Aluminum Systems (Recommended Default):
e Extrusions: 6000-series alloys (e.g., 6063-T5/T6) with certified mill reports.
Finish: AAMA 2604 (min) or AAMA 2605 for high-exposure zones.
Fasteners: Stainless steel (300 series) to mitigate galvanic corrosion.
Infill: Tempered/laminated glass meeting safety glazing requirements (e.g., ASTM C1048/C1172).
Warranty: 20 year finish warranty for exterior applications
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Quality Assurance:

e Shop QA/QC for welds, finishes, and dimensional tolerances.
e Mock-ups for critical aesthetic areas (premium seating, feature stairs).
e Field verification and punch list criteria tied to finish integrity.

Stadium Application Strategy
Aluminum as the primary system for concourses, seating, suites, and exterior areas.

Risk, Operations & Ownership Considerations

Aluminum reduces long-term operational disruptions by eliminating repaint cycles and minimizing
corrosion-related callbacks. Steel systems introduce recurring maintenance events that may require
off-season access, temporary closures, and higher OPEX.

Conclusion

Both materials can meet structural requirements; however, for exposed stadium environments,
aluminum provides superior corrosion performance, faster installation, and significantly lower lifecycle
cost. Steel should be specified selectively where its properties are uniquely required.
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