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Objectives

• Select, specify, install & inspect 

structural connections for deck 

construction

• Identify areas of concern and 

provide solutions for proper 

fastening

• Identify core code requirements 

for multiple deck connections
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Outline

• Introduction & Overview

• Decks In the News

• Code References & Standards

• Canada (BCBC & NBCC)

• USA (IRC / IBC)

• Code Requirements

• Review & Discussion
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…But It’s Just a Deck!

Why all the fuss?
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• Yarmouth, N.S. (June 12, 2015)

Decks In The News
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Decks In The News

• Halifax, N.B. (September 27, 2014)
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Decks In The News

• Brome Lake, QC (August 6, 2014)
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• Teen Injured While Having Prom Pictures Taken

• Savannah, GA

• City Investigates Railing Collapses

• Chicago, IL

• Deck Collapse Injures Children

• Chula Vista, AL

• Fourteen Hurt In Deck Collapse During Party

• Christiana, DE

Decks In The News
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http://www.deckfailure.com/Railings/FIllinoisRailing.html
http://www.deckfailure.com/FAlabama.html
http://www.deckfailure.com/FDelaware14Hurt51109.html


Decks In The News

Highlites:

• 60% of home owners have a wooden deck

• 25% of those admit not inspecting them for safety
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CODE REFERENCES & 

STANDARDS
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What Does the Code Address?

Specifically Addresses

– Deck Attachment

– Deck Cantilevers

– Joist & Beam Connections

– Guard & Hand Rail Connections

– Stair Tread & Stringer Connections

– Fasteners for PTW

– Continuous Load Path
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Deck Compliance

How do I meet the requirements?

Are there guidelines available?

For USA

– Deck Construction Based on the 2009 IRC

– AF&PA Prescriptive Residential Deck 

Construction Guide (DCA6)

– Manual for the Inspection of Residential 

Wood Decks & Balconies (Va. Tech)

– Simpson Strong-Tie Deck Framing 

Connection Guide (F-DECKCODE13)
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Deck Compliance

How do I meet the requirements?

For Canada (Building)

• BC Building Code 2012
• Supplementary Standard SB-7
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Deck Compliance

How do I meet the requirements?

• Home Owners Protection Office

• Maintenance Matters #6
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Deck Compliance

How do I meet the requirements?

• Home Owners Protection Office

• Builder Insight #8 
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A Collection of Requirements

../DCA6.pdf
../DCA6.pdf
../DCA6.pdf
../DCA6.pdf


Where to Begin?

Use the guide to 
learn about 
requirements and 
how to meet them.
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What Does the Guide Cover?
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Retrofit or Replace?

Five Things to 

Look For:

1. Improper  

Connections

2. Loose     

Connections

3. Corrosion

4. Rot

5. Cracks
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Retrofit or Replace?

• HPO Deck and Balconies (Checklist)
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Code References & Standards

IRC:  R507 Exterior Decks

• R507 covers many elements

• Guards, footings, and other 

parts found in other chapters

DCA 6 by AWC

• One document covering all 

components of deck design & 

construction

• Used by many jurisdictions
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IRC Corrosion Requirements

R317.3  Fasteners and connectors in 
contact with PT and FRT wood.  
Fasteners, including nuts and washers, 
and connectors in contact with PTW 
and FRT wood shall be in accordance 
with this section.  The coating weights 
for zinc-coated fasteners shall be in 
accordance with ASTM A153.

Exception:  One-half inch diameter or 

larger steel bolts.
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IRC Corrosion Requirements

R317.3.1  Fasteners for preservative-
treated wood.  Fasteners, including nuts 
and washers, for PTW shall be of hot-
dipped, zinc-coated galvanized steel, 
stainless tell, silicon bronze, or copper.  
Coatings types and weights…in accordance 
with the mfg’s recommendations.  In the 
absence…a minimum of ASTM A653 type 
G185 or equivalent.

Exception:  One-half inch diameter or 

larger steel bolts.

../DCA6.pdf
../DCA6.pdf


Corrosion Protection

How do we protect something valuable?
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Corrosion Protection

How do we protect something valuable?

• Give it a protective wrapping/coating

• What happens when it’s scratched?

Zinc works 2 ways:

1. Protective coating

2. Sacrificial material – zinc oxidizes first
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Scratches
On Galvanized Steel

On Painted Steel
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Comparison of Galvanizing Specs

ASTM Specification Coating Thickness

Connector Steel Specifications

ASTM A653 G185
Continuously Galvanized Sheet Steel

1.85 oz/ft2 (total)

ASTM A123
Post Hot-Dipped Steel (<1/16” thick)

2.0 oz/ft2 (total)

Fastener Specifications

ASTM A153
<3/8” thick

2.0 oz/ft2 (total)

ASTM B695
Machine Galvanized (Class 50)

2.2 oz/ft2 (total)
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Service Life vs.

Thickness of Galvanizing
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Corrosion Recommendations

R317.3  Fasteners for pressure-preservative and fire-
retardant-treated wood shall be in accordance… The coating 
weights for zinc-coated fasteners shall be in accordance with 
ASTM A153.

17
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Finishes – Match Properly

CONNECTORS

Stainless

Galvanized (G90)

HDG/ZMAX (G185)

Paint

FASTENERS

Stainless

Electro-Galvanized 

/Bright

HDG

HDG Equivalent
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Corrosion – SST Idendtification
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Corrosion – SST Idendtification
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Corrosion – Evaluate the Situation

Apartment complex
• Will walkways be salted during winter?
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Structural 

Requirements
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Structural Requirements

What are the requirements for deck 

construction?

• 2015 IRC Section R507 Exterior Decks

• Also other chapters with requirements

• Guards

• Footings

• AF&PA’s DCA 6 Guideline
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DCA6 – Design for Code 

Acceptance (2012 now available)
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What about a DCA for Canada?
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What is it?
• Prescriptive residential wood 

deck construction guide

• Free document by AF&PA

• Includes Appendix

• www.awc.org

• Covers items such as

• Joist spans

• Joist/beam connections

• Hangers

• Ledger attachment

• Guards/Stairs

DCA6 – Design for Code 

Acceptance
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Connections

Let’s look at all of the structural 

requirements for connection points 

throughout the construction of a deck.
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Ledger/Band Board

Connections
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IRC R507.1 Decks

Where supported by attachment to an 

exterior wall, decks shall be positively 

anchored to the primary structure and 

designed for both vertical and lateral loads 

as applicable. Such attachment shall not be 

accomplished by the use of toenails or 

nails subject to withdrawal.
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IRC R507.2 Deck Ledger

Table R507.2

Deck Ledger Connection to Band Joist

JOIST SPAN 6’ & Less
6’1” to 

8’

8’1” to 

10’

10’1” to 

12’

12’1” to 

14’

14’1” to 

16’

16’1” to 

18’

Connection Details On-center spacing of fasteners

½ inch diameter lag screw with 

15/32 inch maximum sheathing
30 23 18 15 13 11 10

½ inch diameter bolt with 15/32 

inch maximum sheathing
36 36 34 29 24 21 19

½ inch diameter bolt with 15/32 

inch maximum sheathing and ½ 

inch stacked washers

36 36 29 24 21 18 16

• Deck live load = 40 psf, deck dead load = 10psf

• Minimum 2x8 PT #2 ledger or better

• Maximum gap between face of the ledger board and the face of the 

wall sheathing shall be ½”
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Alternate Ledger Attachment
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DCA 6 Ledger Attachment

3 Options (to wood, concrete, masonry)

Figure 14:  General Attachment of Ledger Board to 

Band Joist or Rim Joist
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DCA 6 Ledger Attachment

Figure 15:  Attach to Concrete
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Ledger Attachment

Figure 17 & 18:  Prohibited Attachments

Brick Veneer        Overhang/Bay Window
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Attachment to Brick

Is This a Structural Connection?

• What attaches the brick veneer to the 

structure?

• Wall ties are prescriptive to prevent 

brick veneer from falling 

• No load value

DCA 6 Figure 17

No attachment to or 

through exterior 

veneers (brick, 

masonry, stone)
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Lateral Attachment
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Lateral Attachment
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2015 IRC R507.2.4 Deck lateral

load connection

The lateral load connection required by 
Section R507.1 shall be permitted to be in 
accordance with Figure R507.2.3(1) or 
R507.2.3(2).
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2015 IRC R507.2.4 Deck lateral

load connection

The lateral load connection required by 
Section R507.1 shall be permitted to be in 
accordance with Figure R507.2.3(1) or 
R507.2.3(2).

• 1500 # capacity

• Not less than 2 
locations

• Within 24” of each 
end of deck

• Ties deck joist to 
interior joist
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2015 IRC R507.2.4 Deck lateral

load connection

The lateral load connection required by 
Section R507.1 shall be permitted to be in 
accordance with Figure R507.2.3(1) or 
R507.2.3(2).
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2015 IRC R507.2.4 Deck lateral

load connection

The lateral load connection required by 
Section R507.1 shall be permitted to be in 
accordance with Figure R507.2.3(1) or 
R507.2.3(2).

• 750 # capacity

• Not less than 4 
locations

• Within 24” of each 
end of deck

• Ties deck joist to 
top plate, studs, or 
header
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DCA 6 Lateral Load – Joists Parallel

Figure 22.  Lateral Load
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DCA 6 Lateral Load – Joists Parallel

Figure 22.  Lateral Load
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DCA 6 Lateral Load – Joists Perp

Figure 23. Lateral Load
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Footings
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IRC Footings

IRC 2015 Section R403

The building codes include specific 
requirements regarding footing size that are 
dependent upon factors such as the dead and 
live loads the deck is designed to resist as well 
as soil conditions.  

Minimum Footing Depths:
R403.1.4

– Footings shall be at least 12” below the 
undisturbed ground surface

R403.1.1
– …The size of footings supporting piers and 

columns shall be based on the tributary load and 
allowable soil pressure in accordance with Table 
R401.4.1.

18” or below 

frost- line 

Canada
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DCA 6 Footing Details

Table 4 Footing Sizes for Joists up to 18’
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DCA 6 Footing Details

Figure 12 Typical Footing Options
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Footings
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Post Bases

Cast-in-place: Post-installed:
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Post Bases

No post to foundation/footing connection.
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Post Connections
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IRC Post Connections

IRC R407.3

– Columns shall be restrained to prevent 

lateral displacement at the bottom end.  

Wood columns shall not be less in 

nominal size than 4”x4”.

IRC R502.9

– Floor framing shall be nailed in 

accordance with TableR602.3(1).  Where 

posts and beam or girder construction is 

used to support floor framing, positive 

connections shall be provided to ensure 

against uplift and lateral displacement.
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DCA 6 Post Connections

Engineered guide to Wood 

Frame Construction 

(2009)

• Clause 8.4.2 

• Columns at top and 

bottom to resist short term 

impart load of 1.3 kN

• BCBC2012 Clause 9.23.6.2

• Columns and post to resist 

uplift and lateral 

movement
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DCA 6 Post Connections

• Lateral stability

• Figure 22
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DCA 6 Post Connections

Figure 8A  

Figure 8B
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DCA 6 Post Connections

• Post must be either notched or attached 

with post cap (Figure 9)
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Beam to Post Connection
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Beam-to-Post Connections

Post Caps & Connectors:
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Notched Posts May Split/Crack
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Notched Posts May Split/Crack
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Other Beam to Post Options

DJT14Z

Beam/girder to 

post connection.
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Joist Connections
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IRC Joist-to-Ledger

Bearing:

IRC R502.6.2
– Joists framing into the side of a wood girder 

shall be supported by approved framing 
anchors or on ledger strips not less than 
nominal 2 inches by 2 inches

Cantilever:

IRC R507.5
– Deck joists shall be permitted to cantilever not 

greater than ¼ of the actual, adjacent joist 
span.
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IRC R507.1 Decks

• For decks with cantilevered framing 
members, connections to exterior walls or 
other framing members, shall be designed 
and constructed to resist uplift resulting from 
the full live load specified in Table R301.5 
acting on the cantilevered portion of the 
deck.

• Joist hangers provide uplift & download
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DCA 6 Joist Connections

• 3 options (Figure 6):

• Toenail

• H-clip

• Joist hanger
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DCA 6 Joist Connections

• Use joist hangers with inside flanges when 

clearances to the edge of the beam or 

ledger dictate.  Do not use clip angles or 

brackets or pressure blocks to support 

joists.
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DCA 6 Joist Connections

Figure 7 Typical Joist Hangers
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Joist Hangers:

– Provide min. of 1 ½” bearing

– Provide download and uplift capacity

– Concealed flange available

– Slope &/or skew available

Joist-to-Ledger
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Joist-to-Ledger – End Condition

Flatten the hanger?

• LUCZ Hanger

• Single 2x concealed flange
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Screws?  With Hangers?

• Joist hangers depend on the shear 

capacity of nails

• Screws perform well in tension, but 

typically lack in shear

• Smaller diameter

• Hardened = brittle

• Simpson has never supported 

hanger (connector) installations with 

generic screws like deck screws
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Screws?  With Hangers?
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Strong-Drive Screw

• Designed for 

connectors

• #9 and #10 diameters

• 1 ½” and 2 ½” lengths

• Nail substitute for 

many connectors

• Corrosion resistant

• Icon indicates product 

approved for screws

SD Screws
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Joist-to-Beam

IRC R507.5.1

– Joist ends and bearing locations shall be 
provided with lateral restraint to prevent 
rotation

– Can be joist hanger or wood blocking
• Depth shall equal not less than 60 percent of 

joist depth

– Supported by rim joist
• Not less than (3) 10d (3” x .128”) nails or (3) 

#10 x 3” long wood screws
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Joist-to-Beam

– Hurricane ties 

resist uplift and 

lateral loads.

– Lateral restraint 

(blocking) 

required to 

prevent rollover 

at bearing points 

(high seismic)
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Guardrails & Guard Posts
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IRC Railing Post Connection

IRC R312.1.1  Guards shall be located 
along open-sided walking surfaces, 
porches, balconies, or raised floor 
surfaces more than 30” above the floor or 
grade below

**Insect screening shall not be considered 
as a guard

IRC R312.1.2 Guards shall be a minimum 
of 36” tall 

42” in Canada
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DCA 6 Guard Detail

• Addresses many connections & 

details

• Post spacing (6’ max.)

• Rail cap (2x6 or 5/4 board)

• Top & bottom guard attachment to post 

(2x4 with 2-8d common (HDG) or 2-#8 

wood screws)

• Guard post connection

• DO NOT NOTCH
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DCA 6 Guard Detail

• Figure 24:  Example Guard Detail
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DCA 6 Guard Detail

Figure 25:  Post to Outside Joist
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DCA 6 Guard Detail

Figure 26:  Post to Rim Joist
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Railing Post Connection
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Railing Post Connection

d. A single concentrated load applied in 
any direction at any point along the top.
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Railing Post Connection
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– This is one of the more crucial 

connections pertaining to safety.

– Many groups have done testing to 

determine capacity of various 

connection methods such as

• Lags

• Bolts

• Holdowns

Railing Post Connection
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Railing Post Connection

Tested Post Connections 

That FAILED
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Moment = force x distance

Applied moment = resisting moment

Applied moment = 200 lb. x 44.75 in. = 8,950 inch-pounds at base of post

Resisting moment = ? lbs. x 5.25 in.                                                                                         

(5.25 in. is the distance from the bottom of joist to bolt centerline)

Resisting force = 8,950 inch-pounds / 5.25 in.       = 1,705 lbs.

Forces in a Typical Guardrail 

Post

1705 lbs.

Railing Post Connection
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Acceptance Criteria for Handrails and 

Guards – AC273 (Section 4.2.4)

• 500 pound test criteria

• Deflection limit:

– When the load reaches 200 lbs., the deflection 

at the point of loading shall be recorded.

– The allowable deflection at 200 lbs. shall NOT

exceed:

• The sum of :   {h (height in inches of the 

guard) ÷ 24} + {l (length between posts) ÷ 96}

Railing Post Connection
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Railing Post Connection

T-GRDRLPST10

• Railing connection 

bulletin

• Code requirements

• Testing values

• Connection details

../DCA6.pdf
../DCA6.pdf
../DCA6.pdf
../DCA6.pdf


Railing Post Connection

T-GRDRLPST10

Post outside Rim/joist
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Railing Post Connection

T-GRDRLPST10

Post inside Rim/joist
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DTT2Z – Deck Tension Tie

• The DTT2Z tension tie

• Installs with SDS1/4” x 1 

½” screws

• Single or double 2x

• Meets the DCA6 

requirement for guard-

rails
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• Guardrail to post 

connection

• Ledger to house 

connection

Standard cut washer required

(supplied with part)

DTT2Z – Deck Tension Tie
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Stair Connections
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Stair Stringer-to-Deck

c.  Individual stair treads shall be designed for the uniformly distributed 

live load or a 300-pound concentrated load acting over an area of 4 

square inches, whichever produces the greater stresses.
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• Field adjustable

• Meets/exceeds 

required capacity

• Corrosion resistant

LSUZ – Stair Stringer Hanger
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Stair Stringer-to-Deck

• LSCZ  Hanger

• Field 

adjustable

• Works flush to 

the end

• Z-max coating
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Stair Tread-to-Stringer

c.  Individual stair treads shall be designed for the uniformly distributed 

live load or a 300-pound concentrated load acting over an area of 4 

square inches, whichever produces the greater stresses.
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DCA 6 Stringer Opening

Figure 30:  Stair Guard Requirements
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IRC Stringer Opening

IRC R312.1.3 Opening Limitations

Railing to Stringer Opening

– The triangular openings formed by the 
riser, tread and bottom rail of the 
guard at the open side of a stairway 
shall be a maximum size so as not to 
allow a sphere 6” in diameter to pass 
through
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Deck summary 
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Questions?

Thank you!
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