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Understanding the requirements for underfloor raceways is crucial for ensuring safety, compliance
with electrical codes, and long-term durability of electrical installations. Specifically, the regulation
(390-4(b)) mandates that underfloor raceways, when spaced less than 1 inch apart, must be covered
with concrete to a specified depth. This article provides a comprehensive overview of this regulation,
its implications, installation guidelines, and best practices to ensure compliance and safety.

---

Overview of (390-4(b)) Underfloor Raceways
Regulations

What Are Underfloor Raceways?

Underfloor raceways are conduit systems installed beneath the flooring that facilitate the routing of
electrical wiring and cables. They are commonly used in commercial, industrial, and data center
environments to protect cables from physical damage and to organize wiring efficiently.

Key features of underfloor raceways include:
- Concealed installation beneath the floor surface.
- Ease of access for maintenance and modifications.
- Protection from environmental factors and mechanical damage.

The Importance of Proper Covering

Covering underfloor raceways with concrete serves multiple purposes:
- Mechanical Protection: Prevents accidental damage to cables and conduits.
- Fire Safety: Helps contain potential fires and prevents the spread.
- Structural Integrity: Adds to the stability of the floor system.
- Compliance: Ensures adherence to electrical and building codes.

---



Understanding (390-4(b)) Specifics

Regulation Explanation

The regulation (390-4(b)) stipulates that when underfloor raceways are installed with a spacing of
less than 1 inch between them, they must be covered with concrete to a certain depth. This
requirement is intended to prevent the exposure of wiring and conduits, especially in dense
installations where raceways are closely packed.

Key points include:
- The minimum spacing threshold of less than 1 inch.
- The requirement of concrete coverage to a specific depth.
- Ensuring coverage is sufficient for mechanical protection and fire safety.

Why a 1-Inch Spacing Threshold?

The 1-inch spacing is a critical limit because:
- It minimizes the risk of cables and raceways shifting or becoming exposed.
- It prevents the creation of weak points that could lead to damage.
- It aligns with safety standards to avoid accidental contact or interference.

---

Depth Requirements for Covering Raceways with
Concrete

Specified Depth of Concrete Cover

The regulation specifies that underfloor raceways spaced less than 1 inch apart must be covered
with concrete to a depth of at least 2 inches. This depth provides sufficient mechanical protection
and ensures that the conduits are securely embedded within the floor slab.

Key considerations include:
- Uniformity of concrete coverage.
- Proper curing to maintain strength.
- Avoiding voids or weak spots in the concrete.

Factors Influencing Concrete Depth



While the minimum depth is 2 inches, additional factors may influence the actual required depth:
- Type of flooring system: Thicker floors may require deeper concrete coverage.
- Type of raceways: Certain types of conduits or cables might necessitate increased depth.
- Load considerations: Floors subjected to heavy loads may need additional concrete protection.
- Local codes and standards: Regional variations may specify different depths.

---

Installation Guidelines for Compliance

Pre-Installation Planning

Proper planning is essential before installing underfloor raceways:
- Map out conduit routes and spacing.
- Determine the locations where raceways will be spaced less than 1 inch apart.
- Plan for concrete coverage depth according to regulation.

Installation Steps

1. Placement of Raceways:
- Install raceways ensuring spacing does not exceed 1 inch where specified.
- Use spacers or proper supports to maintain consistent spacing.

2. Preparing for Covering:
- Verify the alignment and spacing.
- Ensure the surface beneath is clean and free of debris.

3. Concrete Pouring:
- Pour concrete evenly over the raceways to at least 2 inches in depth.
- Use vibrating tools to eliminate air pockets and voids.
- Ensure the concrete is properly cured to maintain strength.

4. Finishing:
- Smooth the surface as needed.
- Allow sufficient curing time before flooring or other finishes are applied.

Post-Installation Inspections

- Confirm that concrete coverage meets the required depth.
- Check for any signs of cracking or voids.
- Verify that the raceways are fully embedded and protected.

---



Safety and Code Compliance Considerations

Why Is Compliance Critical?

Adhering to (390-4(b)) ensures:
- Electrical Safety: Reduced risk of damage or accidental contact.
- Fire Safety: Proper covering limits fire hazards.
- Legal Compliance: Avoids penalties, fines, or project delays.
- Long-term Durability: Protects wiring infrastructure against environmental and mechanical
stresses.

Common Violations and How to Avoid Them

- Insufficient concrete coverage leading to exposed conduits.
- Incorrect spacing of raceways.
- Using incompatible materials that may not bond well with concrete.
- Failing to follow curing procedures.

---

Best Practices for Installing Underfloor Raceways with
Concrete Cover

- Use high-quality, durable concrete mixes suitable for underfloor applications.
- Maintain precise spacing and alignment during installation.
- Employ proper reinforcement to enhance structural integrity.
- Follow manufacturer instructions for conduits and raceway systems.
- Implement quality control measures, including inspections and testing.

---

Regional and Code Variations

While (390-4(b)) provides a general guideline, regional building codes and standards might specify
different depths or additional requirements. Always consult local codes such as:
- National Electrical Code (NEC)
- Local building codes
- Industry standards such as IEEE or ANSI

Adapting installation practices to regional requirements ensures full compliance and safety.



---

Conclusion

Properly covering underfloor raceways spaced less than 1 inch apart with concrete to a depth of at
least 2 inches is vital for maintaining electrical safety, structural integrity, and regulatory
compliance. Following the outlined guidelines and best practices helps ensure that installations are
durable, safe, and compliant with (390-4(b)). Whether in new construction or renovation projects,
understanding and implementing these requirements safeguard both personnel and infrastructure.

---

FAQs

Q: Can the concrete depth vary depending on load conditions?

A: Yes, heavier loads may require increased concrete depth for additional protection.

Q: What happens if the concrete is poured to a lesser depth?

A: It can compromise protection, increase risk of damage, and result in code violations.

Q: Are there alternative coverings to concrete?

A: Some installations may use specialized mats or protective coverings, but concrete is the
standard for underfloor raceways in dense installations.

---

By adhering to the guidelines outlined in (390-4(b)), professionals can ensure their underfloor wiring
systems are safe, durable, and compliant with all relevant standards. Proper installation practices
not only meet regulatory requirements but also contribute to the longevity and safety of electrical
infrastructure.

Frequently Asked Questions

What is the minimum concrete cover required for underfloor
raceways spaced less than 1 inch apart according to 390-4(b)?
Under 390-4(b), underfloor raceways spaced less than 1 inch apart must be covered with concrete to
a depth specified by the code, typically at least 2 inches, but always refer to the latest NEC



guidelines for precise requirements.

Why does 390-4(b) require concrete covering for closely
spaced underfloor raceways?
The requirement ensures mechanical protection and prevents damage to the raceways, reducing the
risk of electrical faults or fires due to exposure or impact.

Does 390-4(b) apply to all types of underfloor raceways or only
specific ones?
390-4(b) applies to all underfloor raceways that are spaced less than 1 inch apart, regardless of type,
to ensure adequate protection through concrete encasement.

Are there exceptions to the concrete covering requirement in
390-4(b)?
Yes, exceptions may exist for certain raceway systems or specific installation scenarios; always
consult the latest code edition for detailed exceptions.

How does the concrete depth requirement impact the
installation process of underfloor raceways?
It necessitates careful planning and additional concrete work to ensure the raceways are properly
covered to the specified depth, maintaining compliance and safety.

What are the consequences of not covering underfloor
raceways spaced less than 1 inch apart as per 390-4(b)?
Failure to comply can lead to code violations, increased risk of damage, potential electrical hazards,
and possible failure during inspections or future maintenance.

Is the concrete cover depth specified in 390-4(b) consistent
across all jurisdictions?
While 390-4(b) provides a general guideline, local amendments or jurisdiction-specific codes may
have variations; always verify with local electrical codes.

What materials are recommended for covering underfloor
raceways in compliance with 390-4(b)?
Concrete is the standard material recommended for covering underfloor raceways, providing
durability and protection as specified in the code.



Additional Resources
Underfloor Raceways Spaced Less Than 1 Inch Apart Shall Be Covered With Concrete To A Depth is
a critical consideration in electrical and construction standards, ensuring both safety and structural
integrity in building projects. This regulation, often cited within electrical codes and industry
guidelines, emphasizes the importance of proper covering and protection for underfloor
raceways—conduits or pathways used to route electrical wiring beneath floors. Proper adherence to
this requirement not only safeguards electrical systems from damage but also maintains compliance
with safety standards and enhances the longevity of the installation.

---

Understanding Underfloor Raceways and Their Significance

What Are Underfloor Raceways?

Underfloor raceways are channels or conduits installed beneath floors to organize, protect, and
route electrical wiring, data cables, or other low-voltage systems. They are commonly used in
commercial, industrial, and high-density residential buildings where space optimization and cable
management are critical.

Why Are They Spaced Less Than 1 Inch Apart?

Spacing raceways less than 1 inch apart is often dictated by design needs, such as minimizing the
amount of space occupied or consolidating multiple conduits for easier maintenance. However, close
spacing introduces additional challenges, especially regarding proper covering and protection to
prevent mechanical damage, fire hazards, or electrical faults.

---

The Regulatory Framework: Why the Depth of Cover Matters

The Basis of the Regulation

The regulation (390-4(b)) Underfloor Raceways Spaced Less Than 1 Inch Apart Shall Be Covered
With Concrete To A Depth is rooted in ensuring that the raceways are adequately protected from
physical damage, moisture, and other environmental factors. Covering raceways with concrete
provides a robust barrier that preserves the integrity of the electrical system.

Key Objectives of the Regulation

- Protection from Mechanical Damage: Concrete covering shields raceways from impacts, foot
traffic, or machinery.
- Fire Safety: Proper covering helps contain potential fires and prevents the spread of flames along
electrical pathways.
- Moisture and Environmental Resistance: Concrete acts as a barrier against moisture ingress, which
could lead to corrosion or electrical faults.
- Structural Stability: The concrete adds to the overall strength and stability of the flooring system.

---



Detailed Explanation of the Regulation

The Specific Requirement

While the exact wording may vary depending on the applicable code (such as the National Electrical
Code or local amendments), the core principle remains:

> When underfloor raceways are spaced less than 1 inch apart, they shall be covered with concrete
to a specified depth to ensure adequate protection.

The Importance of the 1-Inch Spacing Threshold

- Close Spacing Risks: Raceways spaced very close together are more susceptible to heat buildup,
mechanical stresses, and potential damage during construction or maintenance.
- Coverage Necessity: The regulation mandates concrete coverage to mitigate these risks, especially
since tight spacing complicates access and increases the chance of accidental damage.

---

Determining the Correct Concrete Cover Depth

General Guidelines

The depth of concrete coverage depends on several factors, including:

- Type of raceway and its material
- Purpose of the installation
- Environmental conditions
- Local code requirements

Typical Depths as per Standards

While specific standards may specify precise depths, common practices include:

- Minimum of 2 to 3 inches of concrete for general protection
- Up to 4 inches or more in high-impact or high-risk areas

Factors Influencing the Depth

- Type of Raceway: Metal conduits, plastic conduits, or cable trays may have different minimum
cover requirements.
- Floor Load Conditions: Heavy equipment or traffic may necessitate deeper coverage.
- Environmental Exposure: Moisture-prone or corrosive environments might require additional
concrete thickness or protective coatings.

Consult Local Codes

Always verify with the local electrical code or building standards, as they may specify exact depths
or additional protective measures.

---



Practical Considerations for Construction and Installation

Planning and Design

- Accurate Measurement: Determine the exact spacing of raceways during the planning phase.
- Material Selection: Use appropriate raceway materials compatible with concrete covering.
- Structural Support: Ensure that the underlying floor structure can support the added weight of
concrete and raceways.

Installation Steps

1. Placement of Raceways: Install raceways with precise spacing, ensuring less than 1 inch apart
where required.
2. Securing Raceways: Fasten securely to prevent movement during concrete pouring.
3. Formwork Preparation: Set up forms or molds to contain the concrete to the desired depth.
4. Pouring Concrete: Carefully pour concrete over raceways, ensuring complete coverage and
eliminating air pockets.
5. Curing: Allow adequate curing time for concrete to achieve maximum strength.

Inspection and Quality Control

- Confirm that the concrete depth meets or exceeds the regulatory requirement.
- Check for proper coverage around all raceways.
- Ensure no voids or weak spots are present in the concrete covering.

---

Common Challenges and Solutions

Challenge 1: Achieving Uniform Coverage

Solution: Use proper formwork and reinforcement to maintain uniformity during pouring.

Challenge 2: Protecting Raceways During Concrete Pour

Solution: Secure raceways firmly and use protective barriers if necessary.

Challenge 3: Dealing with Tight Spacing During Installation

Solution: Plan the layout carefully and consider pre-assembly to facilitate proper covering.

Challenge 4: Ensuring Compliance with Local Codes

Solution: Consult with local authorities or building inspectors during the planning and execution
phases.

---

Best Practices and Recommendations

- Early Planning: Incorporate concrete covering requirements into design documents.



- Material Compatibility: Use raceways and concrete mixes that are compatible and meet standards.
- Professional Installation: Engage qualified electricians and concrete specialists.
- Documentation: Keep records of installation details, inspection reports, and compliance
certifications.
- Regular Maintenance: Periodically inspect the concrete cover for cracks or damage, especially in
high-traffic areas.

---

Conclusion

The regulation (390-4(b)) Underfloor Raceways Spaced Less Than 1 Inch Apart Shall Be Covered
With Concrete To A Depth underscores the importance of proper protection for electrical raceways
in complex floor installations. Adhering to the specified concrete depth not only ensures compliance
with safety standards but also prolongs the lifespan of electrical systems, enhances safety, and
maintains structural integrity. By understanding the underlying principles, planning meticulously,
and executing with precision, construction professionals and electricians can ensure that their
installations meet all regulatory requirements while providing safe and reliable electrical
infrastructure for years to come.

---

Remember: Always refer to your local electrical codes and standards for specific requirements, as
regulations can vary by jurisdiction and application.
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