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INTRODUCTION

A Structure That Gets Treated Like an Afterthought

A deck is a full structural system — with its own load path, its own connections, and 
its own foundation — that is frequently designed and built with far less rigor than the 
house it is attached to. That gap between how a deck is treated and what it 
structurally needs to be is where nearly every serious deck failure starts.

GUIDING PRINCIPLE

A deck ledger attachment failure is one of the most well-documented causes of 
catastrophic deck collapse, and it is also one of the most preventable — the 
engineering involved is not exotic, it is simply skipped more often than it should 
be.

This guide covers deck structural basics and load paths, ledger board attachment and 
flashing, footings, beam and joist sizing, decking material selection, guardrails and 
stairs, and the details that separate a deck built to last from one waiting to fail.

1  Deck Structural Basics
A deck carries its own dead load (the weight of the structure itself) plus live load 
(people, furniture, snow) down through joists, to beams, to posts, and finally to 
footings — the same fundamental load-path logic covered in our framing guide, 
applied to a structure that is largely exposed to the weather.

CODE REQUIREMENT

Deck live load requirements are specified in the applicable building code and may 
be higher than typical floor live loads inside a house, particularly for decks 
intended for concentrated occupancy such as hot tubs. Confirm the actual design 
load for the specific deck and its intended use.

2  Ledger Board Attachment
Where a deck attaches to the house, the ledger board is the single connection 
carrying a significant share of the entire deck’s load back into the house structure — 
and it has to do that while fastened through exterior wall finishes into structural 
framing, not just sheathing.
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Figure 1 — Ledger board attachment: through-bolted to structural framing, flashed to shed water.

GUIDING PRINCIPLE

A ledger board fastened with lag screws into sheathing alone, rather than 
through-bolted into the house’s structural rim joist or framing, is one of the most 
common causes of deck collapse. This is not a detail to approximate — confirm 
the fastening method and spacing against the applicable code or an engineer’s 
design.

3  Ledger Flashing and Water Management
The ledger connection also creates a penetration through the house’s water-resistive 
barrier, at a location directly below where water naturally runs down the wall — 
making ledger flashing every bit as important as the structural connection itself.

BEST PRACTICE

Ledger flashing should lap over the top of the ledger board and tuck up under the 
house’s WRB above it, following the same shingle-lap principle covered in our 
rainscreen guide. A ledger installed without flashing, or with flashing that does 
not integrate with the WRB, allows water to track behind the ledger and into the 
rim joist — often for years before it becomes visible.
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4  Footings and Post Foundations
Deck footings need to bear below the frost line, sized appropriately for the actual 
tributary load they carry — the same frost-depth principle that governs house 
foundations applies equally to a deck footing standing on its own in the yard.

Figure 2 — A deck load path from decking through joists, beam, posts, and down to footings below the  
frost line.

CODE REQUIREMENT

Minimum footing depth, diameter, and bearing requirements are specified in the 
applicable building code and may vary by soil conditions and local frost depth. 
Confirm the specific requirement for the jurisdiction rather than reusing a footing 
size from a different project or region.

5  Beam and Joist Sizing
Beam and joist sizing for a deck follows span tables similar in principle to those 
covered in our framing guide, based on species, grade, spacing, and the actual span 
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and load involved — with the added consideration that deck lumber is fully weather-
exposed rather than protected inside a wall or floor cavity.

DESIGN OPTION

Pressure-treated lumber, naturally durable species, and some engineered wood 
products rated for exterior exposure are all viable options for deck framing — 
confirm the specific product is rated for ground contact or above-ground 
exposure as appropriate to its actual use in the structure.

6  Joist Hangers and Connectors
Joist hangers, post bases, and other structural connectors carry deck loads through 
connections that would otherwise rely on nailing alone — and like the framing 
connections covered in our framing guide, they depend on using the correct fastener 
type and quantity specified by the manufacturer.

BUILDER'S STANDARD

I use the specific fasteners rated for each connector — typically hot-dip 
galvanized or stainless — rather than whatever nails happen to be in the gun. 
Using the wrong fastener material with pressure-treated lumber can also cause 
accelerated corrosion of the fastener itself.

7  Decking Material Selection

REF Material General Characteristics

A.01 Pressure-treated lumber Cost-effective, requires regular maintenance and 
refinishing

A.02 Cedar or other naturally 
durable species Attractive appearance, moderate maintenance

A.03 Composite decking Low maintenance, consistent appearance, higher 
upfront cost

A.04 PVC decking Very low maintenance, fully synthetic, higher 
upfront cost

5



XEROX BUILDERS  —  FIELD GUIDE SERIES

DESIGN OPTION

Composite and PVC decking products have their own manufacturer-specified 
fastening patterns, gapping requirements, and structural spans — confirm the 
specific product’s installation instructions rather than assuming standard lumber 
spacing and fastening applies.

8  Guardrails and Railings
Guardrails are a life-safety element with specific, non-negotiable code requirements 
for height and baluster spacing — designed around the principle that a young child 
should not be able to fit through or climb the guard.

Figure 3 — Guardrail height and baluster spacing follow a code-specified sphere test.

CODE REQUIREMENT

Minimum guard height and maximum baluster spacing are specified in the 
applicable building code and generally apply once a deck surface reaches a 
specified height above grade. Confirm both the height threshold that triggers the 
guard requirement and the exact dimensions for the jurisdiction.

9  Stairs
Deck stairs are governed by the same rise-and-run consistency principles as interior 
stairs: every step in a single run should have the same rise and the same run, since an 
inconsistent step is a common cause of missteps and falls.
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BEST PRACTICE

Check rise and run at every step during layout, not just the first and last — small 
cumulative errors in stringer layout can leave one step noticeably different from 
the rest, often invisible until someone catches a toe on it.

10  Common Deck Mistakes
Most deck failures trace back to a small set of repeated errors:

  ☐ Ledger board lag-screwed into 
sheathing instead of through-bolted into 
framing

  ☐ Guardrail height or baluster spacing 
short of code minimum

  ☐ Ledger flashing missing or not 
integrated with the WRB

  ☐ Composite or PVC decking installed 
with lumber fastening patterns

  ☐ Footings above the frost line or 
undersized for the load

  ☐ Inconsistent stair rise and run within a 
single stair run

  ☐ Joist hangers fastened with the wrong 
nail type

  ☐ Fastener material incompatible with 
pressure-treated lumber

  ☐ Beam or joist undersized for the actual 
span and load

GUIDING PRINCIPLE

A deck failure is one of the few residential construction failures with a direct and 
immediate life-safety consequence — unlike a slow leak or a drafty window, a 
structural deck failure happens all at once, usually while people are standing on 
it.

11  Pre-Decking Inspection
Before decking material conceals the structure below, this is the last opportunity to 
verify the framing, connections, and footings.

  ☐ Ledger through-bolted into structural 
framing

  ☐ Post-to-beam and post-to-footing 
connections secure

  ☐ Ledger flashing installed and integrated 
with WRB

  ☐ Framing square, level, and properly 
braced

  ☐ Footings confirmed below frost line, 
correctly sized

  ☐ Guardrail posts blocked and fastened 
per design

  ☐ Beam and joist sizing matches design 
for actual span and load

  ☐ Required inspections completed and 
documented
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  ☐ All connectors fastened with 
manufacturer-specified hardware

  ☐ Photographs taken of ledger connection 
and footings

12  The Most Important Lessons to Remember
If a homeowner or builder remembers only a few principles from this guide, they 
should be these:

1.  A deck is a full structural system
It deserves the same rigor as any other load-bearing part of the house.

2.  Ledger attachment is the single highest-risk connection
Through-bolt into framing, never lag-screw into sheathing alone.

3.  Ledger flashing matters as much as the bolts
It is a penetration through the WRB at a high-water-exposure point.

4.  Footings need to be below the frost line
The same principle that governs house foundations applies here too.

5.  Connectors need their specified fasteners
Not whatever nails happen to be in the gun.

6.  Composite and PVC decking have their own rules
Follow the manufacturer’s spacing and fastening, not lumber defaults.

7.  Guardrail dimensions are not negotiable
They are sized specifically to keep small children from climbing or fitting through.

8.  Stair rise and run must stay consistent
One different step is a common cause of falls.

9.  Deck failures are sudden and immediate
Unlike most building failures, there is no slow warning first.
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CLOSING

Conclusion

A deck rarely gets the same scrutiny as the house it is attached to — it is often 
treated as an outdoor amenity rather than the load-bearing structure it actually is. 
That gap in attention is exactly where nearly every serious deck failure originates.

Treat the ledger connection, the footings, and every structural connector with the 
same rigor as framing inside the house. Follow the manufacturer’s specifications for 
decking materials and hardware. Get the guardrails and stairs exactly right, because 
those are the details with the most immediate safety consequence of anything in this 
entire series.

GUIDING PRINCIPLE

A deck is used exactly the way it looks like it should be used: stood on, sat on, 
walked across without a second thought. That casual confidence only holds up if 
the structure underneath actually deserves it.
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IMPORTANT NOTICE

Please Read Before Using This Guide

This guide is an educational resource. It does not replace, and must not be treated as 
a substitute for:

● The current British Columbia Building Code, National Building Code of Canada, or 
any other applicable code in force at the time of construction.

● Municipal or regional-district bylaws, permit conditions, and inspection 
requirements.

● Site-specific structural design and engineering prepared by a licensed 
professional.

● Manufacturer installation instructions for any specific decking, hardware, or 
connector product.

● The professional and legal judgment of structural engineers and other registered 
professionals engaged on a specific project.

The technical details and examples in this guide are general construction information. 
Actual requirements vary according to structural design, local frost depth, soil 
conditions, product selection, and project-specific engineering.

Where a conflict exists, the applicable building code, engineered drawings, 
manufacturer’s installation instructions and qualified professionals take precedence 
over this guide.

GUIDING PRINCIPLE

This guide reflects the author’s own field research, training, and construction 
experience. It has not yet been reviewed by an independent structural engineer 
or legal professional. Readers must verify every technical statement against the 
current, authentic codes, standards, and manufacturer instructions applicable to 
their project before relying on it.
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