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Metal Decking

	Refer to “Green Building Notes” page for additional guidance for projects following a sustainable rating system.

Revise Green Building requirements if the Province has determined that the work of this Contract is not to attain a sustainable rating system certification.


Use this Section to specify requirements for metal decking, including floor decking and roof decking.
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Green Building Notes:
If the project is not designated to use a sustainable rating system it is still be prudent to leave in relevant green building requirements as part of an effort towards sustainability.

Review and incorporate requirements from the following documents into the project:

Section 1.0 “Sustainability” and “Appendix G – Green Building Standards” of the “Technical Design Requirements for Alberta Infrastructure Facilities”

http://www.infrastructure.alberta.ca/doctype486/TechDesignRequirements.pdf 
LEED Specific Documents (if required):
LEED Project Delivery Process Manual 
http://www.infrastructure.alberta.ca/Content/docType486/Production/LEED_PD_Manual.pdf 

LEED Project Delivery Process Manual – Appendices
http://www.infrastructure.alberta.ca/Content/docType486/Production/LEED_PD_Appendices.pdf 

All documents can be found on Infrastructure’s Technical Resource Centre, Guidelines and Standards page:   http://www.infrastructure.alberta.ca/992.htm   
1.
General

1.1
Related work specified in other sections
.1
[LEED Submittal Forms
Section 01 32 16.]

.2
[LEED Requirements
Section 01 35 18.]

.3
[Environmental Procedures
Section 01 35 20.]

.4
Waste Management and Disposal

Section 01 74 19.
.5
Cast‑in‑Place Concrete

Section 03 30 00
.6
Steel Testing and Inspection

Section 05 05 05

.7
Structural Steel Framing

Section 05 12 00

.8
Open Web Steel Joists

Section 05 21 19

.9
Custom Metal Fabrications

Section 05 50 00
.10
Applied Fireproofing

Section [07 XX XX]

.11
Firestopping

Section [07 XX XX]
1.2
REFERENCE DOCUMENTS

SPEC NOTE: Edit this article to include only standards referenced within the edited version of this Section, including LEED requirements and sustainable practices.

SPEC NOTE: Latest versions of the following standards to be used
.1
American Society for Testing and Materials (ASTM):

	.1
	ASTM A653/A653M 15e1
	Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process


.2
Canada Green Building Council (CaGBC):

	.1
	LEED Canada 2009 Rating System
	LEED Canada for New Construction and Major Renovations.  LEED Canada for Core and Shell Development. Website: www.cagbc.org


.3
Canadian General Standards Board (CGSB): 

	.1
	CAN/CGSB-1.181-99
	Ready-Mixed Organic Zinc-Rich Coating


.4
Canadian Sheet Steel Building Institute (CSSBI):

	.1
	CSSBI 10M-13
	Standard for Steel Roof Deck

	.2
	CSSBI 12M-17
	Standard for Composite Steel Deck

	.3
	CSSBI S15-2012
	Steel Roof Deck & Composite Floor Deck

	.4
	CSSBI B13-06
	Design of Steel Deck Diaphragms, 3rd Edition


.5
Canadian Standards Association (CSA):

	.1
	CSA S16-14
	Design of Steel Structures

	.2
	CSA S136-16
	North American Specification for Design of Cold‑Formed Steel Structural Members

	.3
	CSA W47.1-09 (R2014)
	Certification of Companies for Fusion Welding of Steel Structures

	.4
	CSA W59-13
	Welded Steel Construction (Metal Arc Welding)


.6
Steel Deck Institute (SDI):
	.1
	DDM04
	SDI Diaphragm Design Manual, 4th Edition

	.2
	FDDM
	SDI Floor Deck Design Manual, 1st Edition

	.3
	RDDM
	SDI Roof Deck Design Manual, 1st Edition, 2013

	.4
	MOC3‑2016
	SDI Manual of Construction with Steel Deck, 3rd Edition

	.5
	SDCFSFDM
	Steel Deck on Cold‑Formed Steel Framing Design Manual, 1st Edition, December 2017


.7
Green Seal: Standards:

	.1
	GC-03
	Green Seal Environmental Criteria for Anti-Corrosive Paints, Second Edition, January 7, 1997


1.3
Requirements

SPEC NOTE: Edit this article to include only standards referenced within the edited version of this Section, including LEED requirements and sustainable practices.

.1
Comply with applicable requirements of CSA S136.

.2
Except where otherwise specified, comply with applicable requirements of Canadian Sheet Steel Building Institute standards.

.3
Welding shall be in accordance with CSA W59.

1.4
DESIGN CRITERIA

.1
Design metal decking of profile depth and minimum base steel nominal thickness as indicated on the drawings.  Increase thickness if necessary to support loads shown on drawings.
Spec Note: The standard deck thicknesses are 0.76 mm (22 Gauge), 0.91 mm (20 Gauge), 1.22 mm (18 Gauge) and 1.52 mm (16 Gauge).  Where deck is to be exposed or used in institutional buildings, avoid use of 22 Gauge (0.76 mm) deck as it is more susceptible to damage including possible footprint marks from workers.  Use of 16 Gauge (1.52 mm) deck is not common due to difficulties in handling during erection and making the side lap connections with button punching.
.2
Design metal decking using limit states design in accordance with CSA S136 and CSSBI 10M (steel roof deck) and CSSBI 12M (composite steel deck).

.3
Steel deck and connections to steel framing to carry dead, live and other loads including lateral loads, diaphragm action, composite deck action and wind uplift as indicated.  The design shall rely on CSSBI or SDI design procedures.
.4
Deck units shall be continuous over three or more spans where possible.

.5
Deflection under specified live load shall not exceed [1/300] [1/360] [1/XXX] of span for roof and [1/360] [1/480] [1/XXX] of span for floor.
.6
Where vibration effects are to be controlled as indicated for floors, the dynamic characteristics of decking systems to be designed in accordance with Annex E of CSA S16‑14 and the AISC Steel Design Guide 11 “Vibrations of Steel‑Framed Structural Systems Due to Human Activity”, 2nd Edition, 2016.
1.5
SUBMITTALS

.1
Product Data:

.1
Submit manufacturer's specifications, catalogs and installation instructions.  Include laboratory test reports, manufacturer's certifications and other data to show compliance with the Drawings, Specifications and standard specifications in accordance with Section 01 33 00 – Submittal Procedures.

.2
Samples:  When requested, submit the following samples to the Consultant for acceptance prior to the start of any work:

1. One two (2) foot long section of each type of steel deck.
2. One shear connector of each type.

3. Other samples where requested by the Consultant.

.3
Shop drawings:

.1
Submit erection diagrams indicating layout and types of metal decking, sheet quantities, base steel thicknesses, metallic coating designations, fastener schedule, shear connectors, reinforcing details, pans, deck openings, projections, special jointing, accessories, and attachments to other construction; signed and sealed by Professional Engineer registered in the Province of Alberta who was responsible for their preparation.
.2
Indicate details of temporary shoring of steel deck, such as location, time and duration of placement and removal of shoring for concrete fill decks.
.4
Sustainable Design Submittals:

SPEC NOTE: Delete LEED submittal item if project is not to attain LEED certification or if Credit MR 4 is not being sought.

.1
LEED Submittals: submit LEED submittal forms for Credit MR 4 in accordance with Section 01 32 16 LEED Submittal Forms and Section 01 35 18 LEED Requirements and the following:

.1
Documentation identifying quantity by weight of recycled content in steel product if content is over 25% and to be claimed as such toward LEED credits.

SPEC NOTE: Delete LEED submittal item if project is not to attain LEED certification or if Credit MR 5 is not being sought.

.2
LEED Submittals: submit LEED submittal forms for Credit MR 5 in accordance with Section 01 32 16 LEED Submittal Forms and Section 01 35 18 LEED Requirements and the following:

.1
Regional Materials: provide evidence that project incorporates required percentage [20] [30] % of regional materials/products, showing their cost, distances from extraction to manufacture and manufacture to project site, and total cost of materials for project.

SPEC NOTE: Delete LEED submittal item if project is not to attain LEED certification or sustainable building practices are not being followed.
.3
Submit product data for site applied touch-up primer verifying compliance with GC-03, Green Seal Environmental Criteria for Anti-Corrosive Paints, for VOC content.
1.6
delivery, storage, and handling

.1
Delivery and Acceptance Requirements:


.1
Protect metal decking from corrosion, deformation, and other damage during delivery, storage, and handling.  Do not rack, bend or mar deck sheets.
.2
Storage and Handling Requirements:


.1
Stack metal decking on platforms or pallets and slope to provide drainage; protect with waterproof covering and ventilate to avoid condensation.

.2
Store weld studs, welding electrodes, mechanical fasteners, side lap connectors and powder‑actuated cartridges in original packages in a cool, dry location until final installation.
.3
Waste Management and Disposal:

.1
Separate waste materials for [reuse] [and] [recycling] in accordance with Section 01 74 19 - Management and Disposal.
1.7

TESTING AND FIELD REVIEW


.1
See Section 05 05 05 – Steel Testing and Inspection.
.2
The Contractor shall advise the Testing Agency of the scheduling of all field work pertaining to this Project.  The Contractor shall permit the testing agency full access to the site, for the purpose of carrying out his work and he shall provide assistance required to aid in the performance of the inspection and testing.
1.8

DEFICIENT WORK
1. Deficient work or any work failing to conform to the Contract Documents shall be removed and replaced, or repaired if accepted by the Consultant, at no cost to the Province or Consultant.
1. Contractor shall prepare appropriate details and procedures to bring such work into conformance with the Contract Documents and submit to the Consultant for review and acceptance.  All drawings and details of proposed corrective work shall be neatly and clearly drafted in scale clearly identifying location and extend of such work.  Contractor shall, through the Province, reimburse the Consultant for time and expense incurred reviewing proposal procedures and details in accordance with the Consultant’s current fee schedule.
2. Non‑conforming work may be rejected by the Province or Consultant at any time, regardless of prior acceptance in shop drawings, prior inspection, inclusions in certificates of payment.
2. Deficient work shall include, but not be limited to:
1. Bent or warped pieces.
2. Weld damage to include:

a) Deck burn through.
b) Undersized welds.
c) Damage to structural components.
d) Damage to deck coating or paint.
3. Unauthorized cutting.
4. Surface defects.
5. Surfaces not sufficiently clean to receive stud shear connector or spray fireproofing.
6. Workmanship not in accordance with the Drawings, with this Specification, with accepted samples, or with referenced codes or standards.
7. Construction tolerances being exceeded.
2.
Products

2.1
MATERIALS

.1
Zinc‑iron Alloy (ZF) coated steel sheet to ASTM A653/A653M structural quality Grade 230, zinc coated to [Z275] [ZF075] coating designation.

.1 Steel sheet with boron content exceeding 0.0008% will not be permitted.

.2 The silicon content shall be either less than 0.04% or between 0.15% and 0.25% inclusive when steel sheet is to be galvanized.

SPEC NOTE: Delete the following requirement for Green Seal Standard if project is not attaining LEED certification or sustainable building practices are not being followed.
.2
Touch-Up Primer for Galvanized Steel:  Zinc-rich, organic, ready mixed, to CAN/CGSB‑1.181-99 [meeting requirements of Green Seal Standard GC-03 for VOC content to be less than 250 g/l.]

.3
Acoustic Insulation: fibrous glass, [17.5] kg/m3 density profiled to suit deck flutes.

.4
Acoustic Closures: 25 mm thick, closed cell foam rubber, profiled to deck corrugations and in accordance with deck manufacturers recommendations.
.5
Deformed Bar Anchors welded to structural steel shall be D2L anchors as manufactured by Nelson Stud Division of TRW or approved equal.

.6
For powder‑actuated fasteners (Hilti System or approved equal):

1. Fasteners shall have knurled shank, minimum 12 mm (½”) diameter steel washers, ballistic points, electroplated zinc coating conforming to ASTM B633, SC 1, Type III, meet CSSBI and SDI design requirements, Factory Mutual approval, such as Hilti [HSN 24], [X‑EDNK22 THQ12], [X‑EDN19 THQ12], or [X‑ENP‑19 L15] fasteners.
2. For use on open web steel joists or cold rolled sections with steel top flange between 3 to 10 mm (1/8” – 3/8”) thick, use Hilti [HSN 24] fasteners.  For use on open web steel joists or cold rolled sections with steel top flange between 3 and 6 mm (1/8’’ – 1/4’’) thick, use Hilti [X‑EDNK22 THQ12] fasteners.  For open web joists or beams with a steel top flange thickness of 5 to 10 mm (3/16” – 3/8”), use Hilti [X‑EDN19 THQ12] fasteners.  For structural steel top flanges equal to or thicker than 6 mm (1/4”), use Hilti [X‑ENP‑19 L15] fasteners.  Verify performance and installation requirements with the fastener manufacturer representative by performing test fastenings prior to installation of decking.
3. Side lap connectors to connect steel deck units at overlaps:  Hilti SLC 02 for gauges 16-22 (1.52 to 0.76 mm).
2.2
Deck and Related Accessories

SPEC NOTE:  Galvanized Zinc Coatings.  Z275 zinc coating is a heavy finish appropriate where the underside of the deck is exposed to the elements, high humidity, or in parking lot applications.  Z075 wipe‑coat finish is appropriate if roofing is to occur immediately after erection.  Deterioration of zinc coating will be minimal and suitable for finish painting with limited surface preparation.  If the underside of floor deck is concealed by a ceiling, wipe‑coat zinc is suitable.  However moderate rusting may occur during curing of the slab.  Any future condensation on the metal surface may produce staining on the suspended ceiling below.
.1
Roof Deck: [0.76] [0.91] [1.22] [1.52] mm thickness base sheet steel [ZF075 wipe coated] [Z275] zinc coating, [38 mm] [76 mm] deep profile.

.2
Acoustic Deck: [0.76] [0.91] [1.22] [1.52] mm thickness base sheet steel, [ZF075 wipe coated] [Z275] zinc coating, [pre-painted], [38 mm] [76 mm] deep profile perforated vertical webs.
Spec Note:  Acoustic deck is difficult to procure in thickness greater than 0.91 mm.  Check availability with local suppliers before specifying a greater thickness.
.3
Composite Floor Deck: [0.76] [0.91] [1.22] [1.52] mm thickness base sheet steel, [ZF075 wipe coated] [Z275] zinc coating, [38 mm] [76 mm] deep profile, ribbed vertical webs.
.4
Cellular Floor Deck: [0.76] [0.91] [1.22] [1.52] mm thickness base sheet steel, [ZF075 wipe coated] [Z275] zinc coating, [38 mm] [76 mm] deep profile, ribbed vertical webs, flat bottom element welded to top element.
.5
Closure Strips, Flashing, Cover Plates: 0.76 mm minimum thickness base sheet steel, Z275 zinc coating, or required profiles and sizes.

3.
Execution

3.1
FABRICATION

.1
Fabricate deck sections to CSA S136, CSSBI 10M-13, CSSBI 12M‑17, and to dimensions indicated on drawings.
.2
Decking:  Deck units shall be factory cut to length and, to the maximum practical extent, shall be continuous over three (3) or more spans.  Provide flush abutting ends for floor decks and 50 mm end laps for roof and form decks.  Interlocking side laps shall be provided for floor decks and shall be tight fitting with a horizontal return on the female side.  Provide 50 mm minimum end bearing on supports for floor deck.  For roof deck, the length of bearing on structural supports should be equal to depth of the deck section, where practicable, and not less than 50 mm.
.3
Pour Stops:  Fabricate pour stops, ridge plates and saddles from sheet steel, bent plates or rolled steel shapes as required to withstand loads and maintain true lines and tolerances, but not less than 1.2 mm (18 gauge) thickness.  Fabricate edge members to accommodate facade support system members and fittings.  Galvanize as specified herein.

.4
Closures:  Fabricate metal closure strips of not less than 0.91 mm (20 gauge) galvanized sheet steel.  Provide closures at columns, openings, perimeters, changes in deck direction, and wherever else required to safely and completely contain and support fresh concrete and construction loads.  Form to achieve tight fitting closures as to avoid loss of concrete fines.
.5
Sumps:  Fabricate roof sump pans from not less than 1.9 mm (14 gauge) galvanized sheet steel of adequate size to receive roof drains and with bearing flanges not less than 75 mm width.  Recess pans a minimum of 38 mm below top of deck.  Holes for drains may be field cut, reinforce deck prior to cutting
3.2
ERECTION

SPEC NOTE: Fastenings and Diaphragm Action – Allowable values for strength and flexibility factors are available from some deck manufacturers in consideration of deck type, gauge, span, fastener type and spacing.  In corrosive environments, and occasionally for architectural purposes on exposed deck, puddle welds may be undesirable.  The welds can miss the support steel, and there can be burn through.  If self-tapping screws are used ensure that the architect understands there will be visible penetrations at joists or other light framing.  Self-tapping #14 screws will pass completely through typical joist chords and a 20 mm screw will project 15 mm below the chord.  Powder actuated fasteners, such as, the Hilti System or an approved equal may also be used.
1. General:  Steel deck units, accessories, shear connectors and deformed bar anchors shall be installed in accordance with manufacturer's recommendations, accepted shop drawings, and as specified herein:
1. Clean surfaces of supporting steel members.  Remove grease, oil, and other deleterious material that may interfere with sound fastening of shear connectors through steel deck and of other fastening of deck units to supports. 

2. Steel deck units shall bear50 mm minimum on supporting framework.  Laps of roof decks and centering shall be a minimum of 50 mm and shall occur over supports.
3. Adjust deck units and accessories to final position and accurate alignment.  Mark the location of the open web joists and beams onto the deck prior to attaching the deck.  Units shall be free from excessive deflection, local distortions and damage when permanently joined into the structure.  Permanently secure deck units prior to their use as storage or working platforms.

4. Install pour stops and closure strips to form true and straight perimeter and interior edge conditions.  Prevent loss of concrete through gaps and openings at columns and changes in deck direction.  Provide tight fitting closures at open ends of flutes.  Closures shall not reduce concrete volume around shear connectors and shall permit placing of reinforcing bars in the deck flutes.  Upon completion of installation of floor or form deck system, work shall be ready to receive concrete as a suitable form without leaking or loss of concrete fines.

5. Perimeter edge conditions shall meet required tolerances to accommodate curtain wall support systems and fittings.

6. Provide metal or tape joint covers at abutting ends of deck.

7. Locate deck bundles so as to prevent overloading of structure.

8. Systems shown in the Drawings are based on unshored construction for strength considerations.  Use shores where required for safety to meet specified tolerances or at option of Contractor.

9. Upon completion steel deck shall be clean, with no rusted or scarred areas on either top or bottom of surfaces.  Dispose of all stud welding ferrules and other debris.  Decking shall be ready to receive concrete without leakage.  Touch up paint where galvanizing has been scratched or damaged.
10. Install acoustical closures over walls and partitions.

2. Deck Welding:  Welding of steel deck to supporting structural steel members shall be in accordance with CSA W47.1 including appearance, quality of welding and corrective methods.  Use only certified welders.
1. Bring steel deck units into direct contact with steel supporting members prior to and during welding.  Flatten embossments as necessary to provide uniform contact between the steel deck and the face of the supporting steel members prior to stud welding.  Remove moisture prior to welding.

2. Weld deck units to structural steel supports as noted in the Drawings.  Welds shall be thoroughly fused to the steel deck around the weld perimeter as well as to the supporting steel member.  Shear stud connectors placed on required fusion weld locations may be considered to replace fusion welds.  Where necessary, use welding washers to obtain sound fusion welds.

3. Sump pans shall be welded to the top of deck with welds in each corner and at 300 mm maximum spacing along sides.
4. Fasten roof deck to all supports with 20 mm diameter fusion welds at [300] [XXX] mm on centre.
3. Mechanical Fastening:  Direct fastening of steel deck to supporting structural steel members shall be in accordance with manufacturer’s instructions including appearance and quality of fastening of the steel deck.  Powder‑actuated fastening system operators shall be appropriately certified.
1. Bring steel deck units into direct contact with structural steel supporting members or steel bar joists prior to and during powder‑actuated mechanical fastening.  Moisture may be present on deck surface during powder‑actuated mechanical fastening.

2. Fasten steel deck units to structural steel supports or steel bar joists as noted in the Drawings.  Powder‑actuated mechanical fasteners shall achieve adequate penetration of the steel deck and supporting member in accordance with manufacturer instructions.  Powder‑actuated mechanical fasteners shall be appropriately gauged to the base material thickness and hardness prior to final fastening.  Mechanical shear connectors placed on mechanical fastener locations may be considered to replace those fasteners.
4. Side Lap Connectors:  Side laps of adjacent floor and roof deck units shall be fastened by one of the following means:
1. Mechanical Side Lap Connectors.  Shall be Hilti [S‑SLC02 M HWH] as recommended by the manufacturer for the application or approved equal.
2. Self‑Drilling Metal Screws at 450 mm maximum spacing.

3. Seam welds of minimum length 25 mm for deck thickness of 0.91 mm and greater.

4. Standard or proprietary button punching at 600 mm maximum spacing.  To be acceptable, button punching shall provide tight interlocking between sections which effectively prevents differential displacement between adjacent units both longitudinally and vertically.
5. At cantilever spans, fasten side laps 75 mm from end and at 300 mm maximum spacing. 
6. Use closer spacing than specified herein on any spans as required for erection diaphragm forces or to prevent differential deflection of adjacent edges under fresh concrete or for other construction loads
5. Stud Welding:  Welding of all stud shear connectors and deformed anchor bars shall be done by means of automatically timing stud welding equipment in accordance with CSA W59.
1. Stud shear connectors shall not be manually fillet welded except where specifically permitted by the Consultant in writing.

2. Shear connector quantities shown in the Drawings are based on full connector value per CISC.  Should deck geometry and/or configuration reduce the full connector value, Contractor shall provide additional shear connectors to restore the capacity called for in the Drawings, at no cost to the Province.

3. Stud weld field‑applied deformed anchor bars in strict accordance with the manufacturer instructions.  Prepare structural steel surfaces as recommended.  Manual fillet welding is strictly prohibited.

4. Stud welding operators shall remove ferrules from all stud welds and visually inspect their own work.
6. Reinforcement of Openings in Deck:  Provide reinforcement around openings as shown in the Drawings and in accepted shop drawings.  Unframed openings larger than 150 mm shall be reinforced as shown on the Drawings or as necessary, but not less than:
1. Openings 150 to 300 mm - 1.52 mm (16 gauge) flat sheet, extending 150 mm beyond hole in all directions, welded to top of deck.

2. Openings 300 to 450 mm – 50 x 50 x 6 mm angle perpendicular to ribs of deck at each end of hole extending 400 mm beyond hole and welded on top side of deck to a minimum of two flutes each side of opening.
END OF SECTION
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