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SECTION 03 10 00 - CONCRETE FORMING AND ACCESSORIES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes cast-in-place concrete formwork, for the following: 

1. Footings. 

2. Foundation walls. 

3. Slabs-on-grade. 

 

B. Related Sections: 

1. Section 03 30 00 “Cast In Place Concrete”. 

2. Section 03 20 00 “Concrete Reinforcing”. 

 

1.3 REFERENCES 

A. The latest adopted edition of all standards referenced in this section shall apply, unless noted 

otherwise. 

1. American Concrete Institute (ACI): 

a. ACI 117 – Specifications for Tolerances for Concrete Construction and Materials 

b. ACI 301 – Specifications for Structural Concrete for Buildings 

c. ACI 318 – Building Code Requirements for Structural Concrete 

d. ACI 347 – Guide to Formwork for Concrete 

e. ACI SP-4 – Formwork for Concrete. 

1.4 PERFORMANCE REQUIREMENTS 

A. Design and engineering of formwork, including shores, reshores, false work, bracing, and other 

temporary supports as well as determining when temporary supports and bracing can safely be 

removed after the specified curing time is the Contractor’s responsibility. 

B. All components of the formwork shall be designed to support all loads imposed during 

construction including weight of construction equipment, live loads, and lateral loads due to 

wind and imbalance or discontinuity of building components. 

C. If any post tensioned members exist on the project, the formwork supporting those elements 

shall: 

1. It is essential to take into account the stressing sequence of post-tensioned concrete in 

the design of the formwork.  Any concrete element which is stressed can transfer its 

weight off the form work to the supporting concrete element in which case the forms for 

the supporting concrete element must be designed to support the entire load tributary of 

that element. 
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2. Forms shall be designed and constructed to permit movement during stressing, both 

lifting and shortening of the concrete elements. 

3. Formwork supporting beams and girders shall be designed to support the weight of the 

beam or girder’s entire tributary area. 

4. Formwork supporting post tensioned concrete elements shall not be removed until all 

concrete supported by the formwork has been fully stressed, but in no case shall the 

curing time before form removal be less than specified herein. 

5. Design, engineering, and production of shop drawings for the form work shall be 

performed under the supervision of a professional engineer. 

1.5 ACTION SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Formwork Shop Drawings:  Prepared by or under the supervision of a qualified professional 

engineer detailing fabrication, assembly, and support of formwork. Shop drawings for layout of 

pan type forms, if they exist on the project.  Layout only - information and details about the 

support of these forms is not required, as it is the responsibility of the Contractor and his 

registered engineer 

1. Shoring and Reshoring:  Indicate proposed schedule and sequence of stripping 

formwork, shoring removal, and reshoring installation and removal. 

C. Manufacturer’s product data and installation instruction for propriety materials used in exposed 

concrete work including form liners, release agents, form systems, ties, and accessories. 

D. Construction Joint Layout:  Indicate proposed construction joints required to construct the 

structure. 

1. Location of construction joints is subject to approval of the Architect. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Deliver form materials in manufacturer’s packaging with installation instructions. 

B. Store off ground in ventilated and protected area to prevent deterioration from moisture or 

damage. 

1.7 QUALITY ASSURANCE 

A. Installer Qualifications:  A qualified installer who employs on Project personnel qualified as ACI-

certified Flatwork Technician and Finisher and a supervisor who is an ACI-certified Concrete 

Flatwork Technician.  An experienced installer who has completed work similar in material, 

design, and extent to that indicated for this Project and whose work has resulted in construction 

with a record of successful in service performance. 

B. Testing Agency Qualifications:  Refer to Section 01 45 23. 

C. Layout and measurement of concrete forms and embedment’s, required for work, performed by 

a licensed surveyor employed by the contractor. 
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D. ACI Publications:  Comply with the following unless modified by requirements in the Contract 

Documents: 

1. ACI 301, "Specifications for Structural Concrete."  

2. ACI 117, "Specifications for Tolerances for Concrete Construction and Materials." 

E. Preinstallation Conference:  Conduct conference at Project site. 

1. Before submitting design mixtures, review concrete design mixture and examine 

procedures for ensuring quality of concrete materials.  Require representatives of each 

entity directly concerned with cast-in-place concrete to attend, including the following: 

a. Contractor's superintendent. 

b. Independent testing agency responsible for concrete design mixtures. 

c. Ready-mix concrete manufacturer. 

d. Concrete subcontractor. 

PART 2 - PRODUCTS 

2.1 FORM-FACING MATERIALS 

A. Smooth-Formed Finished Concrete:  Form-facing panels that will provide continuous, true, and 

smooth concrete surfaces.  Furnish in largest practicable sizes to minimize number of joints. 

1. Plywood, metal, or other approved panel materials. 

2. Exterior-grade plywood panels, suitable for concrete forms, complying with DOC PS 1, 

and as follows: 

a. B-B (Concrete Form), Class 1 or better; mill oiled and edge sealed. 

B. Rough-Formed Finished Concrete:  Plywood, lumber, metal, or another approved material.  

Provide lumber dressed on at least two edges and one side for tight fit. 

C. Forms for Cylindrical Columns, Pedestals, and Supports:  Metal, glass-fiber-reinforced plastic, 

paper, or fiber tubes that will produce surfaces with gradual or abrupt irregularities not 

exceeding specified formwork surface class.  Provide units with sufficient wall thickness to resist 

plastic concrete loads without detrimental deformation. 

D. Permanent Metal Forms for Slabs: Deck material, gauge and rib pattern shall be as noted on 

Drawings. 

E. Pan-Type Forms:  Glass-fiber-reinforced plastic or formed steel, stiffened to resist plastic 

concrete loads without detrimental deformation. 

1. Pans shall be free of dents, irregularities, sag, rust or other deterioration. 

2. In areas permanently exposed to view, provide one piece units, manufactured to length 

between beams or ribs, or segmented units with reinforced butt-joint splices. 

F. Load-bearing Rigid Board Insulating Fill Under Slabs: 

1. Extruded Polystyrene Board Insulation:  Comply with ASTM C 578, Type X, 15 psi 

minimum compressive strength, 1.30 lb./cu. ft. (21 kg/cu. m) . 

a. Owens Corning Insulating Systems, LLC, Toledo, OH  43659; 

www.owenscorning.com. 
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b. Thermal Resistance: (180-day real-time aging as mandated by ASTM C578, 

measured per ASTM C 518 at mean temperature of 75F): R-5.0 per inch of 

thickness, with 90% lifetime limited warranty on thermal resistance. 

c. Blowing Agent Formulation: Zero ozone depleting. 

d. Install according to manufacturer’s recommended instructions. 

2. Expanded Polystyrene Board Insulation:  Un-faced Flat Board Stock: Rigid, closed cell, 

expanded polystyrene (EPS) boards, UL certified, complying with ASTM C 578 Type VIII, 

15 psi minimum compressive strength . 

a. Insulfoam, a Carlisle Company, which is located at: 6004 N. Westgate Blvd. Suite 

120 ; Tacoma, WA 98406; Toll Free Tel: 800-248-5995; Tel: 253-572-5111; Email: 

request info (info@insulfoam.com); Web: www.insulfoam.com 

b. Blowing Agent Formulation: Zero ozone depleting. 

c. Install according to manufacturer’s recommended instructions. 

G. Formwork Accessories 

1. Chamfer Strips:  Wood, metal, PVC, or rubber strips, 3/4 by 3/4 inch, minimum. 

2. Rustication Strips:  Wood, metal, PVC, or rubber strips, kerfed for ease of form removal. 

3. Expansion-Contraction Joint Filler Material:  Bonded fabric of thickness indicated on 

Drawings composed of cellular fibers securely bonded together and uniformly saturated 

with asphalt complying with ASTM D 1751. 

4. Form-Release Agent:  Commercially formulated form-release agent that will not bond 

with, stain, or adversely affect concrete surfaces and will not impair subsequent 

treatments of concrete surfaces. 

a. Formulate form-release agent with rust inhibitor for steel form-facing materials. 

5. Form Ties:  Factory-fabricated, removable or snap-off metal or glass-fiber-reinforced 

plastic form ties designed to resist lateral pressure of fresh concrete on forms and to 

prevent spalling of concrete on removal. 

a. Furnish units that will leave no corrodible metal closer than 1 inch to the plane of 

exposed concrete surface. 

b. Furnish ties that, when removed, will leave holes no larger than 1 inch in diameter 

in concrete surface. 

c. Furnish ties with integral water-barrier plates to walls indicated to receive damp 

proofing or waterproofing. 

PART 3 - EXECUTION 

3.1 FORMWORK 

A. Design, erect, shore, brace, and maintain formwork, according to ACI 301, to support vertical, 

lateral, static, and dynamic loads, and construction loads that might be applied, until structure 

can support such loads. 

B. Construct formwork so concrete members and structures are of size, shape, alignment, 

elevation, and position indicated, within tolerance limits of ACI 117. 

C. Limit concrete surface irregularities, designated by ACI 347 as abrupt or gradual, as follows: 

1. Class A, 1/8 inch for smooth-formed finished surfaces. 

2. Class B, 1/4 inch  
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3. Class C, 1/2 inch  

4. Class D, 1 inch for rough-formed finished surfaces. 

D. Construct forms tight enough to prevent loss of concrete mortar. 

E. Fabricate forms for easy removal without hammering or prying against concrete surfaces.  

Provide crush or wrecking plates where stripping may damage cast concrete surfaces.  Provide 

top forms for inclined surfaces steeper than 1.5 horizontal to 1 vertical. 

1. Install keyways, reglets, recesses, and the like, for easy removal. 

2. Do not use rust-stained steel form-facing material. 

F. Set edge forms, bulkheads, and intermediate screed strips for slabs to achieve required 

elevations and slopes in finished concrete surfaces.  Provide and secure units to support screed 

strips; use strike-off templates or compacting-type screeds. 

G. Provide temporary openings for cleanouts and inspection ports where interior area of formwork 

is inaccessible.  Close openings with panels tightly fitted to forms and securely braced to 

prevent loss of concrete mortar.  Locate temporary openings in forms at inconspicuous 

locations. 

H. Chamfer exterior corners and edges of permanently exposed concrete. 

I. Form openings, chases, offsets, sinkages, keyways, reglets, blocking, screeds, and bulkheads 

required in the Work.  Determine sizes and locations from trades providing such items. 

J. Clean forms and adjacent surfaces to receive concrete.  Remove chips, wood, sawdust, dirt, 

and other debris just before placing concrete. 

K. Retighten forms and bracing before placing concrete, as required, to prevent mortar leaks and 

maintain proper alignment. 

L. Coat contact surfaces of forms with form-release agent, according to manufacturer's written 

instructions, before placing reinforcement. 

3.2 EMBEDDED ITEMS 

A. Place and secure anchorage devices and other embedded items required for adjoining work 

that is attached to or supported by cast-in-place concrete.  Use setting drawings, templates, 

diagrams, instructions, and directions furnished with items to be embedded.  Coordinate work of 

other Sections in forming and setting openings, slots, recesses, chases, sleeves, bolts, anchors, 

and other inserts that are attached to the formwork. 

1. Install anchor rods, accurately located, to elevations required and complying with 

tolerances in Section 7.5 of AISC's "Code of Standard Practice for Steel Buildings and 

Bridges." 

2. Install reglets to receive waterproofing and to receive through-wall flashings in outer face 

of concrete frame at exterior walls, where flashing is shown at lintels, shelf angles, and 

other conditions. 

3. Install dovetail anchor slots in concrete structures as indicated. 
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4. Install accessories in accordance with manufacturer’s instructions, level and plumb.  

Ensure items are not disturbed during concrete placement. 

3.3 REMOVING AND REUSING FORMS 

A. General:  Formwork for sides of beams, walls, columns, and similar parts of the Work that does 

not support weight of concrete may be removed after cumulatively curing at not less than 50 

deg F for 24 hours after placing concrete.  Concrete has to be hard enough to not be damaged 

by form-removal operations and curing and protection operations need to be maintained. 

1. Leave formwork for beam soffits, joists, slabs, and other structural elements that supports 

weight of concrete in place until concrete has achieved at least 70 percent of its 28-day 

design compressive strength. 

2. Remove forms only if shores have been arranged to permit removal of forms without 

loosening or disturbing shores. 

3. Determine compressive strength of in place concrete by testing representative field-cured 

test specimens according to ACI 301. 

B. Obtaining concrete compressive strength tests for the purposes of form removal shall be the 

responsibility of the Contractor. 

C. In the absence of cylinder tests, formwork shall remain in place until the concrete has cured at a 

temperature of at least 50 degrees Fahrenheit (10 degrees Celsius) for the minimum cumulative 

time periods given in ACI 347, Section 3.7.2.3.  When the surrounding air temperature is below 

50 degrees Fahrenheit (10 degrees Celsius), that time period shall be added to the minimum 

listed time period. 

D. Formwork for two-way conventionally reinforced slabs shall remain in place for at least the 

minimum cumulative time periods specified for one-way slabs of the same maximum span. 

Two-way conventionally reinforced slabs shall then be reshored until they attain the specified 28 

day strength. 

E. Minimum cumulative curing times may be reduced by the use of high-early strength cement or 

forming systems that allow form removal without displacing shores. However, the Contractor 

must demonstrate, to the satisfaction of the Architect, that the early removal of forms will not 

result in excessive sag, distortion or damage to the concrete elements. 

F. Clean and repair surfaces of forms to be reused in the Work.  Split, frayed, delaminated, or 

otherwise damaged form-facing material will not be acceptable for exposed surfaces.  Apply 

new form-release agent. 

G. When forms are reused, clean surfaces, remove fins and laitance, and tighten to close joints.  

Align and secure joints to avoid offsets.  Do not use patched forms for exposed concrete 

surfaces unless approved by Architect. 

3.4 SHORES AND RESHORES 

A. Comply with ACI 318 and ACI 301 for design, installation, and removal of shoring and 

reshoring. 

1. Do not remove shoring or reshoring until measurement of slab tolerances is complete. 
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B. The Contractor shall be solely responsible for proper shoring and reshoring.  Locate and 

provide adequate reshoring to support construction without excessive stress or deflection. 

C. In multistory construction, extend shoring or reshoring over a sufficient number of stories to 

distribute loads in such a manner that no floor or member will be excessively loaded or will 

induce tensile stress in concrete members without sufficient steel reinforcement.  Reshores 

shall be located in the same position on each floor.  No construction loads shall be placed on 

the new construction until all supporting reshores have been installed. 

1. Extend shores or reshores from ground to top level in structure three stories or less in 

height, unless noted otherwise. 

2. In structures over three stories in height, extend shores or reshores at least three levels 

under the level being placed.  Extend shores beyond the minimum number of levels if 

required to ensure proper distribution of loads throughout the structure. 

3. In crawl spaces or basement, shores or reshores shall extend to mud pads seated firmly 

on the soil or to on grade construction. 

D. Plan sequence of removal of shores and reshore to avoid damage to concrete.  Locate and 

provide adequate reshoring to support construction without excessive stress or deflection. 

E. Bottom tier of reshores shall remain in place until the supported concrete has attained at least 

85 percent of the specified 28-day compressive strength and construction loads in excess of 20 

psf have been removed but not less than 14 days. 

3.5 REUSE OF FORMS 

A. Clean and repair surfaces of forms to be used in the Work.  Split, frayed, delaminated, or 

otherwise damaged form facing material will not be acceptable for exposed surfaces.  Apply 

new form release agent. 

B. When forms are reused, clean surfaces, remove fins and laitance, and tighten to close joints.  

Align and secure joints to avoid offsets.  Do not use patched forms for exposed concrete 

surfaces unless approved by Architect. 

3.6 JOINTS 

A. General:  Construct joints true to line with faces perpendicular to surface plane of concrete. 

B. Construction Joints:  Install so strength and appearance of concrete are not impaired, at 

locations indicated or as approved by Architect. 

1. Place joints perpendicular to main reinforcement.  Continue reinforcement across 

construction joints unless otherwise indicated.  Do not continue reinforcement through 

sides of strip placements of floors and slabs. 

2. Form keyed joints as indicated.  Embed keys at least 1-1/2 inches into concrete. 

3. Locate joints for beams, slabs, joists, and girders in the middle third of spans.  Offset 

joints in girders a minimum distance of twice the beam width from a beam-girder 

intersection. 

4. Locate horizontal joints in walls and columns at underside of floors, slabs, beams, and 

girders and at the top of footings or floor slabs. 
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5. Space vertical joints in walls as indicated.  Otherwise, locate joints beside piers integral 

with walls, near corners, and in concealed locations where possible. 

6. Use a bonding agent at locations where fresh concrete is placed against hardened or 

partially hardened concrete surfaces. 

7. Use epoxy-bonding adhesive at locations where fresh concrete is placed against 

hardened or partially hardened concrete surfaces. 

C. Contraction Joints in Slabs-on-Grade:  Form weakened-plane contraction joints, sectioning 

concrete into areas as indicated.  Construct contraction joints for a depth equal to at least one-

fourth of concrete thickness as follows: 

1. Grooved Joints:  Form contraction joints after initial floating by grooving and finishing 

each edge of joint to a radius of 1/8 inch.  Repeat grooving of contraction joints after 

applying surface finishes.  Eliminate groover tool marks on concrete surfaces. 

2. Sawed Joints:  Form contraction joints with power saws equipped with shatterproof 

abrasive or diamond-rimmed blades.  Cut 1/8-inch-wide joints into concrete when cutting 

action will not tear, abrade, or otherwise damage surface and before concrete develops 

random contraction cracks. 

D. Isolation Joints in Slabs-on-Grade:  After removing formwork, install joint-filler strips at slab 

junctions with vertical surfaces, such as column pedestals, foundation walls, grade beams, and 

other locations, as indicated. 

1. Extend joint-filler strips full width and depth of joint, terminating flush with finished 

concrete surface unless otherwise indicated. 

2. Terminate full-width joint-filler strips not less than 1/2 inch or more than 1 inch below 

finished concrete surface where joint sealants are to be installed. 

3. Install joint-filler strips in lengths as long as practicable.  Where more than one length is 

required, lace or clip sections together. 

E. Doweled Joints:  Install dowel bars and support assemblies at joints where indicated.  Lubricate 

or asphalt coat one-half of dowel length to prevent concrete bonding to one side of joint. 

3.7 FINISHING FORMED SURFACES 

A. Rough-Formed Finish:  As-cast concrete texture imparted by form-facing material with tie holes 

and defects repaired and patched.  Remove fins and other projections that exceed specified 

limits on formed-surface irregularities. 

1. Apply to concrete surfaces not exposed to public view. 

B. Smooth-Formed Finish:  As-cast concrete texture imparted by form-facing material, arranged in 

an orderly and symmetrical manner with a minimum of seams.  Repair and patch tie holes and 

defects.  Remove fins and other projections that exceed specified limits on formed-surface 

irregularities. 

1. Apply to concrete surfaces exposed to public view, to receive a rubbed finish, or to be 

covered with a coating or covering material applied directly to concrete. 

C. Rubbed Finish:  Apply the following to smooth-formed finished as-cast concrete where 

indicated: 

1. Smooth-Rubbed Finish:  Not later than one day after form removal, moisten concrete 

surfaces and rub with carborundum brick or another abrasive until producing a uniform 
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color and texture.  Do not apply cement grout other than that created by the rubbing 

process. 

D. Related Unformed Surfaces:  At tops of walls, horizontal offsets, and similar unformed surfaces 

adjacent to formed surfaces, strike off smooth and finish with a texture matching adjacent 

formed surfaces.  Continue final surface treatment of formed surfaces uniformly across adjacent 

unformed surfaces unless otherwise indicated. 

3.8 FINISHING FLOORS AND SLABS 

A. General:  Comply with ACI 302.1R recommendations for screeding, restraightening, and 

finishing operations for concrete surfaces.  Do not wet concrete surfaces. 

B. Scratch Finish:  While still plastic, texture concrete surface that has been screeded and bull-

floated or darbied.  Use stiff brushes, brooms, or rakes to produce a profile amplitude of 1/4 inch 

in one direction. 

1. Apply scratch finish to surfaces indicated or to receive concrete floor toppings or to 

receive mortar setting beds for bonded cementitious floor finishes. 

C. Float Finish:  Consolidate surface with power-driven floats or by hand floating if area is small or 

inaccessible to power driven floats.  Restraighten, cut down high spots, and fill low spots.  

Repeat float passes and restraightening until surface is left with a uniform, smooth, granular 

texture. 

1. Apply float finish to surfaces indicated or to receive trowel finish or to be covered with 

fluid-applied or sheet waterproofing, built-up or membrane roofing, or sand-bed terrazzo. 

3.9 MISCELLANEOUS CONCRETE ITEMS 

A. Filling In:  Fill in holes and openings left in concrete structures after work of other trades is in 

place unless otherwise indicated.  Mix, place, and cure concrete, as specified, to blend with in-

place construction.  Provide other miscellaneous concrete filling indicated or required to 

complete the Work. 

B. Curbs:  Provide monolithic finish to interior curbs by stripping forms while concrete is still green 

and by steel-troweling surfaces to a hard, dense finish with corners, intersections, and 

terminations slightly rounded. 

C. Equipment Bases and Foundations:  Provide machine and equipment bases and foundations as 

shown on Drawings.  Set anchor bolts for machines and equipment at correct elevations, 

complying with diagrams or templates from manufacturer furnishing machines and equipment 

END OF SECTION 03 10 00
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