Duluth Airport Terminal
Duluth, MN

SECTION 03100
CONCRETE FORMWORK

PART 1 - GENERAL

11

A.

1.2

1.3

1.4

1.5

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

SUMMARY

This Section specifies formwork for cast-in-place concrete for the following:
Footings.

Foundation walls.

Slabs-on-grade.

Concrete toppings.

Building walls.
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Related Sections include the following:

Division 01 Section “Structural Testing and Special Inspections”.
2. Division 03 Section “Concrete Reinforcement”.

3. Division 03 Section “Cast-In-Place Concrete”.

4 Division 05 Section “Structural Steel” for embedded items.

L

REFERENCES

ACI 117 — Specifications for Tolerance for Concrete Construction and Materials

ACI 301 — Specification for Structural Concrete for Buildings.

ACI 318 — Building Code Requirements for Structural Concrete.

ACI 347 — Guide to Formwork for Concrete.

PS1 — Construction and Industrial Plywood.

ACTION SUBMITTALS

Product Data: For each type of product indicated.

Formwork Shop Drawings: Prepared by or under the supervision of a Specialty Structural

Engineer detailing fabrication, assembly, and support of formwork.

1. Engineering Responsibility: Formwork, bracing, shoring, and reshoring design for
construction loads are sole responsibility of Installer’'s Specialty Structural Engineer.

Samples: For <Insert products>.

Material Certificates: For each of the following, signed by manufacturers:
1. Form materials and form-release agents.

INFORMATIONAL SUBMITTALS

Submittal Schedule for all action submittal items.
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B.

C.

D.

A.

B.

C.

D.

Shoring and Reshoring Drawings: Indicate proposed schedule and sequence of stripping
formwork, shoring removal, and installing and removing reshoring.

Minutes of Pre-Installation conference.

Sustainable Design Submittals:

1. LEED Credit: Product Data for Credit EQ 4.1: For adhesives, including printed statement
of VOC content.

2. Product Data for Credit EQ 4.4: For composite-wood products, documentation indicating
that product contains no urea formaldehyde.

3. Certificates for Credit MR 7: Chain-of-custody certificates certifying that products
specified to be made from certified wood comply with forest certification requirements.
Include evidence that mill is certified for chain of custody by an FSC-accredited
certification body.

a. Include statement indicating costs for each certified wood product.

QUALITY ASSURANCE

Installer Qualifications: An experienced installer who has completed concrete 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.

Specialty Structural Engineer Qualifications: Employ professional Engineer, registered in the
State of Minnesota, to perform design of formwork, shoring, and reshoring for construction
loads. Sign and seal design Shop Drawings submitted to Owner for review.

Mockups: Cast concrete formed-surface panels to demonstrate typical joints, surface finish,
texture, tolerances, and standard of workmanship.

1. Build panel so size as indicated by Architect in the location indicated or, if not indicated,
as directed by Architect.
2. Approved panels may become part of the completed Work if undisturbed at time of

Substantial Completion.

Pre-Installation Conference: Conduct conference at Project site to comply with requirements in

Division 01 Section "Project Management and Coordination."

1. Review special inspection and testing and inspecting agency procedures for field quality
control, concrete finishes and finishing, forms and form removal limitations.

PART 2 - PRODUCTS

21

2.2

A.

A.

MANUFACTURERS

In other Part 2 articles where titles below introduce lists, the following requirements apply to

product selection:

1. Available Products: Subject to compliance with requirements, products that may be
incorporated into the Work include, but are not limited to, products specified.

2. Available Manufacturers: Subject to compliance with requirements, manufacturers
offering products that may be incorporated into the Work include, but are not limited to,
manufacturers specified.

FORM-FACING MATERIALS
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.
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2. Exterior-grade plywood panels, suitable for concrete forms, complying with DOC PS 1,
and as follows:
a. High-density overlay, Class 1 or better.
b. Medium-density overlay, Class 1 or better; mill-release agent treated and edge
sealed.
C. Structural 1, B-B or better; mill oiled and edge sealed.
d. B-B (Concrete Form), Class 1 or better; mill oiled and edge sealed.

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.

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.

Void Forms: Biodegradable paper surface, treated for moisture resistance, structurally sufficient
to support weight of plastic concrete and other superimposed loads.

Soil Retainers: Material to be rigid and non-degradable.

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

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

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

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.

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

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

3. Furnish ties with integral water-barrier plates to walls indicated to receive dampproofing

or waterproofing.

PART 3 - EXECUTION

3.1

FORMWORK

Work shall conform to ACI 117 and ACI 301, except as modified by requirements of these
Contract Documents.

Design, erect, shore, brace, and maintain formwork, to support vertical, lateral, static, and
dynamic loads, and construction loads that might be applied, until structure can support such
loads.

Construct formwork so concrete members and structures are of size, shape, alignment,
elevation, and position indicated.

Limit concrete surface irregularities, designated by ACI 347R as abrupt or gradual, as follows:
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1. Class A, 1/8 inch for smooth-formed finished surfaces as indicated by the Architect.
2. [Class B, 1/4 inch] [Class C, 1/2 inch] [Class D, 1 inch] for rough-formed finished
surfaces as indicated by the Architect.

Construct forms tight enough to prevent loss of concrete mortar.

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.

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.

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.

Chamfer exterior corners and edges of permanently exposed concrete.

Form openings, chases, offsets, sinkages, keyways, blocking, screeds, and bulkheads required
in the Work. Determine sizes and locations from trades providing such items.

Fastening Devises for Other Work:

1. Provide for installation of inserts, reglets, hangers, metal ties, anchor bolts and other
fastening devices required for attachment of other work.

2. Properly locate fastening devices in cooperation with other trades and secure position
before concrete is placed.

3. Where concrete surfaces are veneered with masonry, install masonry anchor slots.
a. In concrete forms set vertically 2°-0” on center.
b. Install two continuous slots per face at each column face wider than 1'-4”.

4, Where masonry abuts concrete surface, install one continuous masonry anchor slot in
concrete forms set vertically for each eight inches width of masonry, centered in masonry
width.

Install sleeves in concrete piers, columns, beams or joists only upon approval of the Architect.

Clean forms and adjacent surfaces to receive concrete. Remove chips, wood, sawdust, dirt,
and other debris just before placing concrete.

Retighten forms and bracing before placing concrete, as required, to prevent mortar leaks and
maintain proper alignment.

Coat contact surfaces of forms with form-release agent, according to manufacturer's written
instructions, before placing reinforcement.

INSTALLATION OF VOID FORMS AND SOIL RETAINERS

Placement:

1. Place forms on smooth, level, firm, dry surface.

2. Butt carton forms tightly end to end and side to side, seam side down.
3. Place cover sheets on carton forms and staple.
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3.3

3.4

Moisture Protection:
1. Do not let carton forms become wet.
2. Remove and replace wet cartons.

Place soil retainers at edge of grade beams.
REMOVING AND REUSING FORMS

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, if concrete is hard enough to not be damaged by
form-removal operations and curing and protection operations are 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 75 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.

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.

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.

FIELD QUALITY CONTROL
Testing and Inspecting: Owner will engage a qualified special inspector and independent
testing agency to perform field tests and inspections and prepare test reports. Cooperate with

testing agency to facilitate the execution of its duties.

Inspect formwork prior to concrete placement to verify resulting element width, depth and length
correspond to those indicated on formwork installation drawings and Contract Documents.

Where special formed surface finish requirements are required, verify forming materials comply
with requirements.

Adequacy of formwork, shoring, and reshoring to support vertical and lateral loads during
construction is sole responsibility of Contractor.

END OF SECTION 03 10 00
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