
SECTION 04 22 00 

CONCRETE MASONRY UNITS (CMU) 

PART 1 – GENERAL 

1.01 SUMMARY 

A. Furnish and install concrete masonry units (CMU) including load-bearing and non-load-bearing units, 
mortar, grout, reinforcement, and accessories complete in accordance with the drawings and 
specifications. 

1.02 REFERENCES 

Comply with the latest editions of the following: 

 ASTM C90 – Load-Bearing Concrete Masonry Units 

 ASTM C129 – Non-Load-Bearing Concrete Masonry Units 

 ASTM C140 – Sampling and Testing CMU 

 ASTM C270 – Mortar for Unit Masonry 

 ASTM C476 – Grout for Masonry 

 ASTM A615 – Deformed Steel Reinforcing Bars 

 ACI 530 / TMS 402 – Masonry Structures Code 

 IBC – International Building Code 

1.03 SUBMITTALS 

A. Product data for CMU, mortar, grout, and reinforcement 
B. Manufacturer’s test reports verifying compliance with ASTM standards 
C. Mix designs for mortar and grout 
D. Shop drawings showing reinforcement, bond beams, and control joints 

1.04 QUALITY ASSURANCE 

A. CMU manufacturer shall have minimum 5 years experience 
B. Masonry work shall be performed by qualified masons 
C. Materials shall be from a single source for each type 

1.05 DELIVERY, STORAGE, AND HANDLING 

A. Store CMU off ground, protected from moisture 
B. Do not use cracked, chipped, or damaged units 
C. Protect mortar and grout materials from contamination 

 

PART 2 – PRODUCTS 

2.01 CONCRETE MASONRY UNITS (CMU) 

A. Load-Bearing CMU 

 Conform to ASTM C90 

 Minimum compressive strength: 1,900 psi (net area) 



 Density classification: Normal Weight unless noted otherwise 

 Nominal size: 16 x 8 x [4, 6, 8, 10, or 12] inches, as shown on drawings 

B. Non-Load-Bearing CMU 

 Conform to ASTM C129 

 Minimum compressive strength: 1,000 psi 

C. Finish 

 Standard gray, machine-made 

 Uniform color and texture 

 Free of cracks and defects 

 

2.02 MORTAR 

A. Conform to ASTM C270 

Location Mortar Type 

Load-bearing walls Type S 

Foundations / high load Type M 

Non-load-bearing partitions Type N 

 

2.03 GROUT 

A. Conform to ASTM C476 
B. Minimum compressive strength: 2,000 psi at 28 days 
C. Fine or coarse grout as required by reinforcement spacing 

 

2.04 REINFORCEMENT 

A. Deformed steel bars per ASTM A615, Grade 60 
B. Size and spacing as shown on drawings 
C. Accessories: 

 Joint reinforcement 

 Bond beam units 

 Control joint assemblies 



 

PART 3 – EXECUTION 

3.01 EXAMINATION 

A. Verify foundations and bearing surfaces are level and properly cured 
B. Do not proceed until unsatisfactory conditions are corrected 

 

3.02 INSTALLATION 

A. Install CMU in running bond unless otherwise indicated 
B. Maintain joint thickness of 3/8 inch 
C. Tool joints concave unless specified otherwise 
D. Align cells vertically for reinforcement and grouting 
E. Install reinforcement accurately and secure in place 

 

3.03 GROUTING 

A. Clean cells prior to grouting 
B. Place grout in lifts per ACI 530 requirements 
C. Consolidate grout to eliminate voids 

 

3.04 TOLERANCES 

A. Plumb: ±1/4 inch in 10 feet 
B. Level: ±1/8 inch in 10 feet 
C. Alignment: ±1/4 inch overall 

 

3.05 CLEANING AND PROTECTION 

A. Remove excess mortar and grout 
B. Protect masonry from rain and freezing for 48 hours minimum 
C. Do not use acid cleaning unless approved 

 

3.06 INSPECTION 

A. Testing and inspection shall comply with IBC Chapter 17 
B. Special inspection required for reinforced masonry 



SECTION 03 30 00 

CAST-IN-PLACE STRUCTURAL CONCRETE 

PART 1 – GENERAL 

1.01 SUMMARY 

A. Provide all labor, materials, equipment, and services required for cast-in-place structural concrete, 
including: 

 Footings 

 Foundations 

 Slabs-on-grade 

 Beams, columns, walls 

 Reinforcement, formwork, finishing, curing, and testing 

1.02 REFERENCES 

Comply with the latest editions of the following: 

 ACI 318 – Building Code Requirements for Structural Concrete 

 ACI 301 – Specifications for Structural Concrete 

 ACI 302 – Guide for Concrete Floor and Slab Construction 

 ACI 305 – Hot Weather Concreting 

 ACI 306 – Cold Weather Concreting 

 ASTM C94 – Ready-Mixed Concrete 

 ASTM C150 – Portland Cement 

 ASTM C33 – Concrete Aggregates 

 ASTM C260 – Air-Entraining Admixtures 

 ASTM C494 – Chemical Admixtures 

 ASTM A615 – Deformed Steel Reinforcing Bars 

 IBC – International Building Code 

1.03 SUBMITTALS 

A. Concrete mix designs stamped by a licensed professional engineer 
B. Mill certificates for reinforcing steel 
C. Product data for admixtures and curing compounds 
D. Shop drawings for reinforcement and embedded items 
E. Concrete test reports 

1.04 QUALITY ASSURANCE 

A. Concrete supplier shall comply with ASTM C94 
B. Testing agency shall be certified per ASTM C1077 
C. Structural concrete shall be inspected per IBC Chapter 17 



1.05 DELIVERY, STORAGE, AND HANDLING 

A. Deliver ready-mix concrete within allowable time limits 
B. Store reinforcing steel off ground, free of rust, oil, and dirt 
C. Protect materials from contamination and moisture damage 

PART 2 – PRODUCTS 

2.01 CEMENT 

A. Portland Cement: ASTM C150, Type I or Type II (as required) 

2.02 AGGREGATES 

A. Fine and coarse aggregates per ASTM C33 
B. Clean, hard, durable, and free of deleterious materials 

2.03 WATER 

A. Clean, potable water suitable for drinking 

2.04 ADMIXTURES 

A. Air-entraining admixtures: ASTM C260 (when required) 
B. Water-reducing / superplasticizers: ASTM C494 
C. No calcium chloride permitted unless approved 

2.05 REINFORCEMENT 

A. Deformed bars: ASTM A615, Grade 60 
B. Welded wire reinforcement: ASTM A1064 
C. Supports and accessories to maintain proper cover 

2.06 CONCRETE MIX DESIGN 

Concrete shall be ready-mixed per ASTM C94 with the following minimum strengths: 

Structural Element f’c @ 28 Days 

Footings 3,000 psi 

Slabs-on-grade 3,000–3,500 psi 

Beams & Girders 4,000 psi 

Columns 4,000 psi 

Structural Walls 4,000 psi 

 Maximum water-cement ratio: 0.50 (unless noted otherwise) 

 Slump: 4–6 inches (up to 8 inches with superplasticizer) 

 Air content (if required): 4–6% 



PART 3 – EXECUTION 

3.01 EXAMINATION 

A. Verify subgrades, forms, and reinforcement are properly prepared 
B. Do not place concrete until conditions are acceptable 

3.02 FORMWORK 

A. Design and construct forms per ACI 301 
B. Forms shall be tight, braced, and capable of supporting loads 
C. Apply form release agents compatible with finishes 

3.03 REINFORCEMENT PLACEMENT 

A. Place reinforcement per approved shop drawings 
B. Maintain required concrete cover per ACI 318 
C. Secure reinforcement to prevent displacement during placement 

3.04 CONCRETE PLACEMENT 

A. Place concrete continuously to avoid cold joints 
B. Consolidate using mechanical vibrators 
C. Do not retemper concrete with water 

3.05 FINISHING 

A. Slabs-on-grade: 

 Float finish unless noted otherwise 

 Trowel finish for interior slabs 
B. Structural surfaces to receive finishes shall be true and even 

3.06 CURING AND PROTECTION 

A. Cure concrete for minimum 7 days 
B. Use wet curing, curing compounds, or approved methods 
C. Protect concrete from freezing, excessive heat, and premature drying 

3.07 TOLERANCES 

A. Slab flatness and levelness per ACI 302 
B. Plumb and alignment per ACI 301 

3.08 TESTING AND INSPECTION 

A. Compressive strength testing per ASTM C39 
B. Slump testing per ASTM C143 
C. Air content testing per ASTM C231 or C173 
D. Frequency per IBC and ACI 318 

3.09 DEFECTIVE WORK 

A. Concrete failing to meet strength or quality requirements shall be evaluated and corrected at 
Contractor’s expense 



 

SECTION 09 91 23 

CONCRETE PAINTING AND COATING 

PART 1 – GENERAL 

1.01 SUMMARY 

A. Furnish all labor, materials, equipment, and services required for surface preparation and 
painting/coating of concrete surfaces, including: 

 Interior and exterior concrete walls 

 Ceilings, columns, beams 

 Slabs and exposed concrete surfaces 

 Primers, sealers, and finish coats 

1.02 REFERENCES 

Comply with the latest editions of the following: 

 ASTM D4258 – Surface Cleaning of Concrete 

 ASTM D4259 – Abrading Concrete 

 ASTM D4260 – Acid Etching Concrete 

 ASTM D4541 – Pull-Off Strength of Coatings 

 SSPC-SP 13 / NACE No. 6 – Surface Preparation of Concrete 

 ACI 515 – Guide to Selecting Protective Concrete Coatings 

 IBC – International Building Code 

 Manufacturer’s written instructions 

1.03 SUBMITTALS 

A. Product data sheets for primers, paints, and coatings 
B. Manufacturer’s surface preparation requirements 
C. Color charts and finish samples 
D. Safety Data Sheets (SDS) 
E. Warranty documentation 

1.04 QUALITY ASSURANCE 

A. Applicator shall have minimum 3 years experience in concrete coating work 
B. Products shall be from a single manufacturer per system 
C. Mock-up required when specified by Architect/Engineer 

1.05 DELIVERY, STORAGE, AND HANDLING 

A. Deliver materials in original, unopened containers 
B. Store materials per manufacturer’s recommendations 
C. Protect from freezing, excessive heat, and contamination 



PART 2 – PRODUCTS 

2.01 MANUFACTURERS 

Subject to compliance with requirements: 

 Sherwin-Williams 

 PPG 

 Benjamin Moore 

 Sika 

 BASF / Master Builders 

 Approved equal 

2.02 MATERIALS 

A. Concrete Primer / Sealer 

 Alkali-resistant masonry primer 

 Compatible with finish coating 

 Designed for concrete and masonry substrates 

B. Concrete Paint / Coating 
Select as required by location: 

Location Coating Type 

Interior walls/ceilings Acrylic latex masonry paint 

Exterior concrete Elastomeric or acrylic masonry coating 

Floors (light duty) Epoxy or urethane coating 

Wet areas Moisture-resistant epoxy coating 

C. Performance Requirements 

 Minimum dry film thickness (DFT): per manufacturer 

 VOC content: Comply with EPA and local regulations 

 Mildew resistance for exterior or damp areas 

2.03 COLORS AND FINISH 

A. Color as selected by Architect/Owner 
B. Finish: Flat, satin, semi-gloss, or gloss as specified 
C. Uniform appearance, free of streaks and lap marks 



PART 3 – EXECUTION 

3.01 EXAMINATION 

A. Verify concrete is: 

 Fully cured (minimum 28 days) 

 Free of laitance, dust, oil, grease, and curing compounds 
B. Do not proceed until unsatisfactory conditions are corrected 

3.02 SURFACE PREPARATION 

A. Prepare surfaces in accordance with SSPC-SP 13 / NACE No. 6 
B. Methods may include: 

 Power washing 

 Mechanical abrasion 

 Acid etching (if approved) 
C. Repair cracks, holes, and surface defects with approved patching compound 
D. Allow surfaces to dry completely prior to coating 

3.03 APPLICATION 

A. Apply coatings per manufacturer’s written instructions 
B. Apply primer followed by minimum two (2) finish coats 
C. Maintain required temperature and humidity conditions 
D. Use brush, roller, or spray as recommended 
E. Observe recoat times and curing requirements 

3.04 FIELD QUALITY CONTROL 

A. Adhesion testing per ASTM D4541, if required 
B. Verify film thickness and coverage 
C. Correct defective or non-conforming work 

3.05 CLEANING 

A. Remove paint spills, drips, and overspray 
B. Clean adjacent surfaces immediately 
C. Dispose of waste materials in accordance with regulations 

3.06 PROTECTION 

A. Protect finished surfaces from damage until acceptance 
B. Do not allow traffic on coated floors until fully cured 

3.07 WARRANTY 

A. Provide minimum 1-year warranty covering peeling, blistering, and excessive fading under normal 
conditions 



SECTION 09 67 23 

NON-SKID EPOXY FLOOR COATING 

 

PART 1 – GENERAL 

1.01 SUMMARY 

A. Furnish all labor, materials, equipment, and services required to provide a non-skid epoxy flooring 
system on concrete surfaces, including: 

 Surface preparation 

 Primer 

 Epoxy base coat 

 Slip-resistant aggregate 

 Topcoat/sealer 

 

1.02 REFERENCES 

Comply with the latest editions of the following: 

 ASTM D4258 – Surface Cleaning of Concrete 

 ASTM D4259 – Abrading Concrete 

 ASTM D4263 – Moisture in Concrete (Plastic Sheet Method) 

 ASTM D4541 – Pull-Off Adhesion Testing 

 ASTM C579 – Compressive Strength of Polymer Mortars 

 ACI 515 – Guide to Selecting Protective Concrete Coatings 

 OSHA 1910 – Walking-Working Surfaces 

 IBC – International Building Code 

 Manufacturer’s written instructions 

 

1.03 SUBMITTALS 

A. Product data sheets for epoxy system and aggregates 
B. Slip-resistance test data 
C. Color samples and texture samples 
D. Safety Data Sheets (SDS) 
E. Manufacturer’s installation instructions and warranty 

 



1.04 QUALITY ASSURANCE 

A. Installer shall have minimum 3–5 years experience in epoxy flooring systems 
B. Flooring system components shall be from one manufacturer 
C. Mock-up required when specified 

 

1.05 DELIVERY, STORAGE, AND HANDLING 

A. Store materials in unopened containers per manufacturer’s requirements 
B. Maintain materials at temperatures recommended by manufacturer 
C. Protect from moisture, freezing, and contamination 

 

PART 2 – PRODUCTS 

2.01 MANUFACTURERS 

Subject to compliance: 

 Sherwin-Williams 

 Sika 

 PPG 

 BASF / Master Builders 

 Rust-Oleum Industrial 

 Approved equal 

 

2.02 MATERIALS 

A. Epoxy Primer 

 100% solids or high-solids epoxy primer 

 Moisture-tolerant where required 

 Compatible with epoxy base coat 

 

B. Epoxy Base Coat 

 Two-component, 100% solids epoxy 

 Minimum compressive strength: 8,000 psi (ASTM C579) 

 Chemical- and abrasion-resistant 

 VOC compliant 

 

C. Non-Skid Aggregate 

 Angular silica sand, aluminum oxide, or polymer grit 



 Size selected to achieve required slip resistance 

 Uniform broadcast into wet epoxy 

 

D. Epoxy or Urethane Topcoat 

 Clear or pigmented 

 Abrasion-resistant 

 UV-resistant (urethane recommended for exterior or sun-exposed areas) 

 

2.03 PERFORMANCE REQUIREMENTS 

 Coefficient of Friction (COF): 

o Dry: ≥ 0.60 

o Wet: ≥ 0.50 
(Complies with OSHA and ADA guidelines) 

 Total System Thickness: 

o Light duty: 20–30 mils 

o Medium to heavy duty: 30–60 mils 

 

2.04 COLORS AND FINISH 

A. Color as selected by Owner/Architect 
B. Finish: Textured, non-skid matte or satin 
C. Uniform texture without sharp protrusions 

 

PART 3 – EXECUTION 

3.01 EXAMINATION 

A. Verify concrete: 

 Minimum 28 days cured 

 Compressive strength ≥ 3,000 psi 

 Free of oil, grease, laitance, curing compounds 
B. Moisture testing required prior to application 

 

3.02 SURFACE PREPARATION 

A. Prepare concrete per SSPC-SP 13 / NACE No. 6 
B. Mechanical grinding or shot blasting to achieve CSP-3 to CSP-5 
C. Repair cracks, spalls, and joints with approved epoxy repair materials 
D. Vacuum clean surfaces prior to coating 



 

3.03 APPLICATION 

A. Apply epoxy primer evenly and allow to tack 
B. Apply epoxy base coat 
C. Broadcast non-skid aggregate uniformly to refusal 
D. Allow curing, then remove excess aggregate 
E. Apply epoxy or urethane topcoat to encapsulate aggregate 
F. Maintain ambient and substrate temperatures per manufacturer 

 

3.04 CURING 

A. Initial cure: 12–24 hours 
B. Light foot traffic: 24 hours 
C. Full service and heavy traffic: 5–7 days 

 

3.05 FIELD QUALITY CONTROL 

A. Adhesion testing per ASTM D4541, if required 
B. Verify uniform texture and slip resistance 
C. Repair defective areas to match adjacent work 

 

3.06 CLEANING AND PROTECTION 

A. Remove spills and overspray immediately 
B. Protect flooring from traffic until fully cured 

 

3.07 WARRANTY 

A. Provide minimum 1–3 year manufacturer and installer warranty covering: 

 Delamination 

 Excessive wear 

 Loss of slip resistance under normal use 



SECTION 31 23 16 

FOUNDATION EXCAVATION AND BACKFILL 

PART 1 – GENERAL 

1.01 SUMMARY 

A. Furnish all labor, materials, equipment, and services required to perform excavation, trenching, 
dewatering, shoring, backfilling, and compaction for foundations and below-grade construction. 

1.02 REFERENCES 

Comply with the latest editions of the following: 

 IBC – International Building Code 

 OSHA 29 CFR Part 1926 Subpart P – Excavations 

 ASTM D1556 – Density of Soil (Sand Cone Method) 

 ASTM D6938 – In-Place Density by Nuclear Methods 

 ASTM D698 – Standard Proctor Compaction 

 ASTM D1557 – Modified Proctor Compaction 

 ASTM D2487 – Unified Soil Classification System 

 ACI 318 – Structural Concrete (as applicable) 

1.03 SUBMITTALS 

A. Soil classification and compaction test reports 
B. Excavation support and shoring plans, if required 
C. Dewatering method statement 
D. Survey verification of excavation lines and elevations 

1.04 QUALITY ASSURANCE 

A. Work shall be performed by experienced earthwork contractor 
B. Excavations shall comply with OSHA safety requirements 
C. Testing agency shall be certified for geotechnical testing 

1.05 DELIVERY, STORAGE, AND HANDLING 

A. Stockpile excavated material on site as directed 
B. Protect excavations from erosion and collapse 
C. Dispose of excess materials in accordance with regulations 

PART 2 – PRODUCTS 

2.01 FILL MATERIALS 

A. Structural Fill 

 Well-graded granular material 

 Free of organic matter, debris, and frozen material 

 Classified as GW, GP, SW, or SP per ASTM D2487 

B. Backfill Material 



 Approved excavated material or imported fill 

 Maximum particle size: 3 inches unless otherwise approved 

2.02 GEOTEXTILE (WHEN REQUIRED) 

A. Non-woven geotextile fabric 
B. Minimum grab tensile strength: 90 lbs (ASTM D4632) 

PART 3 – EXECUTION 

3.01 EXAMINATION 

A. Verify site conditions and existing utilities 
B. Confirm benchmarks and layout lines 
C. Notify Engineer of unsuitable soil conditions 

3.02 EXCAVATION 

A. Excavate to lines, grades, and elevations shown on drawings 
B. Provide minimum working clearance of 24 inches around foundations 
C. Do not over-excavate bearing soils 
D. Protect bearing surfaces from disturbance and weather 

3.03 SHORING AND SLOPING 

A. Provide shoring, bracing, or sloping as required by OSHA 
B. Design shoring to prevent soil movement and protect adjacent structures 
C. Maintain excavations in a safe condition at all times 

3.04 DEWATERING 

A. Prevent accumulation of water in excavations 
B. Maintain dry, firm subgrades for concrete placement 
C. Discharge water in compliance with local regulations 

3.05 SUBGRADE PREPARATION 

A. Proof-roll subgrade and remove soft or unsuitable materials 
B. Replace unsuitable soils with approved structural fill 
C. Compact subgrade to minimum 95% of ASTM D698 

3.06 BACKFILLING 

A. Do not backfill until foundations are approved 
B. Place backfill in lifts not exceeding 8 inches (loose) 
C. Compact each lift to: 

 95% ASTM D698 for structural areas 

 90% ASTM D698 for non-structural areas 

3.07 COMPACTION AND TESTING 

A. Perform in-place density testing per ASTM D1556 or D6938 
B. Testing frequency as required by geotechnical engineer 
C. Rework and retest areas failing to meet compaction criteria 



3.08 TOLERANCES 

A. Excavation bottom elevation: ±0.1 ft 
B. Plan location: ±0.3 ft 
C. Slope: ±2% 

3.09 CLEANUP 

A. Remove debris and excess material 
B. Leave site in safe, clean condition 

3.10 PROTECTION 

A. Protect completed excavations from collapse and erosion 
B. Maintain excavations until permanent work is completed 

 

 

 

 

 


