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Executive Summary

Steel preparation is a critical foundation for the longevity and performance of modern
infrastructure projects. Proper surface preparation through shot blasting ensures
optimal coating adhesion, corrosion resistance, and structural integrity. This guide
provides construction professionals with essential standards, best practices, and
quality control measures for steel preparation in bridges, buildings, and architectural
metalwork.

Introduction to Steel Surface Preparation

Surface preparation is the most important factor in determining the performance and
lifespan of protective coatings on steel structures. Studies consistently demonstrate
that 80% of coating failures are directly attributable to inadequate surface
preparation rather than coating defects. For infrastructure projects with expected
service lives of 50-100 years, proper steel preparation is not optional—it is essential.

Shot blasting has emerged as the gold standard for steel surface preparation in
modern construction. Unlike chemical treatments or manual methods, shot blasting
provides consistent, controllable results that meet international standards while
minimizing environmental impact. The process mechanically removes mill scale, rust,
old coatings, and contaminants while creating an optimal surface profile for coating
adhesion.



International Standards and Specifications

ISO 8501-1: Visual Assessment of Surface Cleanliness

The International Organization for Standardization (ISO) provides the most widely
recognized standards for steel surface preparation. ISO 8501-1 defines four primary
preparation grades:

Sa 1 (Light Blast Cleaning): Removes loose mill scale, rust, and foreign matter. The
surface retains slight discoloration from residual contamination. Suitable only for low-
corrosion environments with minimal coating requirements.

Sa 2 (Commercial Blast Cleaning): Removes nearly all mill scale, rust, and foreign
matter. When viewed without magnification, the surface appears free from visible oil,
grease, and dirt. At least two-thirds of the surface area must be free from residual
contamination. This grade is appropriate for general industrial applications.

Sa 2½ (Near-White Blast Cleaning): The most commonly specified standard for
infrastructure projects. The surface is free from visible oil, grease, dirt, mill scale, rust,
and foreign matter. Slight staining or discoloration may remain on no more than 5% of
the surface area. This grade provides excellent coating adhesion and is required for
high-performance protective systems.

Sa 3 (White Metal Blast Cleaning): The highest cleanliness standard. The surface
appears uniformly metallic grey-white with no visible contamination. This grade is
specified for the most demanding environments, including offshore structures,
chemical plants, and critical infrastructure where coating failure could have severe
consequences.

SSPC Standards (Society for Protective Coatings)

North American projects typically reference SSPC standards, which closely align with
ISO specifications:

SSPC-SP 10 (Near-White Blast Cleaning) = ISO Sa 2½

SSPC-SP 5 (White Metal Blast Cleaning) = ISO Sa 3

SSPC-SP 6 (Commercial Blast Cleaning) = ISO Sa 2



Surface Profile Requirements

Beyond cleanliness, the surface profile (roughness) created during blasting is equally
critical. The profile depth must match the coating system’s dry film thickness
requirements:

Coating System Profile Depth Range Typical Applications

Thin-film coatings
25-40 microns (1.0-1.6
mils)

Architectural steel, interior
structures

Standard industrial
coatings

40-75 microns (1.6-3.0
mils)

Bridges, buildings, general
infrastructure

Heavy-duty protective
coatings

75-125 microns (3.0-5.0
mils)

Marine environments, chemical
exposure

ISO 8503 provides standardized comparators for measuring and verifying surface
profile depth using replica tape or digital profilometers.

Shot Blasting Process and Equipment

Abrasive Media Selection

The choice of blasting media significantly impacts surface quality, profile depth, and
project economics. Common media types include:

Steel Shot (Round): Spherical particles that provide a smooth, peened surface finish.
Ideal for creating shallow profiles on new steel and for applications requiring minimal
surface roughness. Steel shot is highly durable and recyclable, making it cost-effective
for large projects.

Steel Grit (Angular): Sharp, angular particles that aggressively remove coatings and
create deeper profiles. Preferred for heavily corroded steel or when removing thick
industrial coatings. The angular shape cuts into the surface more aggressively than
round shot.

Mixed Media: Combinations of shot and grit provide balanced performance—the
cutting action of grit for cleaning combined with the peening effect of shot for profile



development. This is the most common choice for infrastructure projects.

Garnet and Mineral Abrasives: Non-metallic alternatives used in sensitive
environments or when metallic contamination must be avoided. These are typically
single-use media with lower recycling potential.

Equipment and Application Methods

Centrifugal Blast Equipment: Uses high-speed rotating wheels to propel abrasive
media. Provides consistent, controllable results with excellent media recycling. Ideal
for large structural components that can be positioned in blast chambers or under
portable blast machines.

Compressed Air Blast Equipment: Uses compressed air to accelerate abrasive media
through a nozzle. Offers greater flexibility for complex shapes and field applications
but requires more operator skill to achieve consistent results.

Vacuum Blast Systems: Contain and recover abrasive media during blasting,
minimizing dust and environmental impact. Essential for work in occupied buildings
or environmentally sensitive areas.

Quality Control and Inspection

Pre-Blast Inspection

Before commencing blast operations, the steel surface must be inspected and
prepared:

1. Contaminant Removal: All oil, grease, and soluble salts must be removed using
appropriate cleaning methods before blasting. Blasting will not remove these
contaminants and may drive them deeper into the surface.

2. Surface Condition Assessment: Document the initial surface condition using
ISO 8501-1 rust grades (A, B, C, or D) with photographic evidence.

3. Environmental Conditions: Record ambient temperature, relative humidity, and
steel temperature. The steel surface must be at least 3°C (5°F) above the dew
point to prevent moisture condensation during and after blasting.



During-Blast Monitoring

Continuous monitoring ensures consistent quality:

Abrasive Media Condition: Inspect media regularly for contamination,
breakdown, and size distribution. Replace or supplement media as needed to
maintain consistent performance.

Equipment Calibration: Verify blast pressure, wheel speed, and media flow rates
according to equipment specifications.

Production Rate: Monitor blast coverage rates to ensure adequate dwell time for
achieving specified cleanliness and profile.

Post-Blast Inspection and Testing

Comprehensive inspection immediately following blast operations is critical:

Visual Inspection: Compare the blasted surface against ISO 8501-1 photographic
standards under adequate lighting (minimum 500 lux). Document any areas failing to
meet specifications.

Profile Measurement: Use replica tape (ISO 8503-5) or digital profilometers to
measure surface profile at specified intervals. Typical measurement density is 3-5
readings per 10 square meters.

Cleanliness Testing: Apply adhesive tape tests (ISO 8502-3) to verify removal of dust
and loose particles. The tape should show no visible contamination when removed.

Soluble Salt Testing: For marine or industrial environments, test for chloride and
sulfate contamination using conductivity meters (ISO 8502-6 and 8502-9). Maximum
acceptable levels are typically 7-50 mg/m² depending on coating specifications.

Time to Coating: Document the time elapsed between blasting and coating
application. Most specifications require coating within 4-8 hours to prevent flash
rusting, though this varies with environmental conditions and steel grade.



Application to Construction Projects

Bridge Infrastructure

Bridge steelwork presents unique challenges due to environmental exposure, access
limitations, and traffic management requirements. Shot blasting of bridge
components typically requires:

Cleanliness Standard: Sa 2½ (SSPC-SP 10) minimum for all primary structural
members

Profile Depth: 50-75 microns for epoxy or polyurethane coating systems

Special Considerations: Containment systems to prevent abrasive and debris
from falling onto traffic or waterways below; coordination with traffic
management; inspection of welds and connections for defects revealed during
blasting

Structural Steel Frames

Building structural steel may be blast cleaned in fabrication shops or in-field
depending on project specifications:

Shop Blasting: Provides controlled environment, consistent quality, and
efficient production. Typically achieves Sa 2½ standard with shop primer
application within 4 hours.

Field Touch-Up: Damaged areas from transportation and erection require field
blast cleaning and coating repair before final coating application.

Fire-Resistant Steel: Special attention to avoid damaging intumescent coatings
or fire-protection materials during blast operations.

Architectural Metalwork

Decorative and architectural steel elements often require the highest quality surface
preparation:

Cleanliness Standard: Sa 2½ to Sa 3 for visible architectural elements

Profile Control: Shallow profiles (25-40 microns) to avoid visible texture under
thin decorative coatings



Selective Blasting: Masking and protection of adjacent finished surfaces; careful
media selection to avoid damage to thin sections or delicate details

Environmental and Safety Considerations

Worker Safety

Shot blasting operations present multiple hazards requiring comprehensive safety
measures:

Respiratory Protection: Operators must use supplied-air respirators or powered air-
purifying respirators (PAPR) meeting appropriate standards. Dust exposure from silica-
containing abrasives can cause silicosis and other respiratory diseases.

Hearing Protection: Blast operations generate noise levels exceeding 100 dB. Double
hearing protection (earplugs plus earmuffs) is recommended for prolonged exposure.

Personal Protective Equipment: Full-body protective suits, blast helmets with air
supply, steel-toed boots, and heavy-duty gloves are essential. All equipment must be
regularly inspected and maintained.

Environmental Protection

Modern shot blasting must minimize environmental impact:

Dust Control: Vacuum blast systems, water suppression, or full containment
enclosures prevent airborne dust from affecting surrounding areas. Many urban
projects require near-zero visible emissions.

Abrasive Containment: Spent abrasive and removed coatings must be contained,
collected, and disposed of according to local regulations. Lead-based paint removal
requires special handling as hazardous waste.

Noise Mitigation: Acoustic enclosures, sound blankets, and scheduling restrictions
may be necessary in noise-sensitive areas.



Common Defects and Remediation

Flash Rusting

Light surface oxidation occurring within hours of blasting, particularly in humid
conditions. While cosmetic flash rust (ISO rust grade A) is generally acceptable under
most coating specifications, heavier rusting requires re-blasting.

Prevention: Control environmental conditions; apply coatings within specified time
limits; use rust inhibitors or holding primers when delays are unavoidable.

Inadequate Profile

Surface profile too shallow for specified coating thickness results in poor adhesion and
premature coating failure.

Remediation: Re-blast using more aggressive media or adjusted equipment
parameters. Verify profile depth before proceeding with coating application.

Embedded Contaminants

Oil, grease, or soluble salts driven into the surface profile during blasting.

Prevention: Remove all contaminants before blasting using appropriate cleaning
methods (solvent cleaning, detergent washing, or steam cleaning).

Remediation: Re-clean and re-blast affected areas; test for contamination before
coating.

Conclusion

Proper steel surface preparation through shot blasting is fundamental to the success of
modern infrastructure projects. Adherence to international standards, rigorous quality
control, and attention to environmental and safety requirements ensure that
protective coating systems perform as designed throughout the structure’s service life.



The investment in high-quality surface preparation—typically 20-30% of total coating
system cost—provides returns many times over through extended coating life, reduced
maintenance costs, and enhanced structural durability. For construction professionals,
understanding and implementing these standards is essential to delivering
infrastructure that meets the demands of the 21st century.

About Commercial Shot Blasting Services

Commercial Shot Blasting Services specializes in professional surface preparation for
construction and industrial applications throughout the UK. Our certified technicians
and state-of-the-art equipment ensure compliance with all relevant standards while
delivering exceptional quality and value.

Contact us today for a free consultation and quote:

Phone: 07970 566409
Email: info@commercialshotblasting.co.uk
Web: www.commercialshotblasting.co.uk

This guide is provided for informational purposes. Specific project requirements
should always be verified against applicable standards, specifications, and local
regulations.


