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Exterior Decks

Decks live 1n a tough environment

Thursday pm - 3/14/2024

Exterior Decks

‘Wood-framed decks shall be
in accordance with this
section.

Decks shall be designed for
the live load required

in Section R301.5 or the
ground snow load indicated
in Table R301.2, whichever is
greater.

For decks using materials and
conditions not prescribed in
this section, refer to Section

R301.

Residential Decks Design & Construction 2021 IRC ] Rs507.1 Decks 2
: QUESTIONS ???
4 Russell Thornburg
507.413.2027
russell.thornburgi@gmail.com
Background Have a
Building Contractor - 1984 to present H ?
Building Inspector Technician - 1997 - 2 years queStlon =
Field Inspector - 1997 - 2020
Residential Plans Examiner — 1997 - to present
Code Development Committee - started 2001
Instructor — 1998 - present
Code Consultant — 2005 to present
Program Manager — Short Stint
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Disclaimer
113 . y 7
The opinions expressed in this presentation are the opinions of the ‘DISCIaIm er
presenter Russell Thornburg and do not represent the official opinion 5 The text in thi ton & " a
of the International Code Council (ICC) or that of the administrative e text in this p oes no Ly rep
authority of any jurisdiction. As always, the Building Official of the actual code language. The presented text may
Jurisdiction, County or State has the final authority. ize, highli org lize the code section.
Additi 1 p: isi or pti may be included in the
actual code section. Refi to the code i are

This presentation is used as a guideline for the instructor and no part
of this work may be reproduced, distributed or transmitted in any form
or by any means, including, without limitation, electronic, optical or
mechanical, without advance written permission from Russell
Thornburg and from those who gave Russell permission.

given for the purpose of verifying the complete provisions

of the code section. €

= Participants of the code are responsible for reading,
studying, (reading & studying) interpreting (attending
code panels & discussions), and enforcing the code as
directed by the administrators of their code. €
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I Relorenos to ol Miateriala / Praducts ) Tustations 7 Which part of the deck is
Pictures and of this P
> not....?
Do not Assume:” =

« ..that any picture in this presentation is in compliance of code,
manufacturer’s listing etc...

- existing house
floor construction

«+ ..that any product has been fully researched to the intent of the code

« ..that any product that can be sold / purchased meets any code

requirements ! S ,‘/\ s !
) ttachement I
«+ ..that any one product has been tested and meets the intent of any :mcm hooes

past/current adopted codes

+ ..that any product has been properly installed unless you have done a
complete thorough research of that product through the manufacturer's
installation instruction, approved acceptable tested listing, and have f (Bush, tight bearing)
reviewed its current evaluation report requirements by approved testing footing . joist-to-beam—! /J/'.-C el

‘connection
agency. v

“— post-lo-beam connection

What’s so wonderful about decks?
Frpandaflomers Living Space What’s the Problem?

Improperly Built Decks Canbe Dangerous

“Decks cause more injuries and loss of life than any
other part of the home structure. Except for
i and more injuries may be
connected to deck failures than to all other wood
building components and loading cases combined”

Collapse

Source:Washington State Magazine, “Making Decks Safer”, Don Bender-

Director, Wood & y@ State
University

Berkeley Balcony Collapse Probiem Dut

When

Whera

Impact 1o the Goals

Investigation findings

So why did the balcony on a relatively new building collapse? The balcony was a cantilevered design
attached to the building on only one side by support beams. Al the time the collapse occurred, the stress
on the balcony was greater than normal because 13 people were standing on i, but the design of the
< back, but

rapeet Cosmrment

e

balcony should have baen adequate to hold the weight. This is the straw that broke the came
in this case the camel's back had been weakened.

Investigators determined that the balcony failed because the strangth of the beams was weakened
because of extensive dry ol damage. Dry rol is decay caused by fungus thal can grow when wood is E 70y L by
exposed lo water, especially in areas with inadequale ventilation

H s | ome

Additionally, the party goers ware unaware that the balcony was unsafe. There were some reports that e
tenants noticed mushrooms growing on the balcony in the weeks prior to the accident, but the structural )
issues with the balcony were not obvious, at least 1o the untrained eye, prior its collapse

The investigation into this incident determined thal the balcony was likely buill 1o codes that were in place

when the building was constructed. Despite meeting the codes, the beams in the balcony were exposed
to weather because of inadequate water proofing and dry rot occurred as a result of the water contacting
the beams and inadequale ventilation



../../../Hyperlink/Deck Collapse.flv
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Berkeley OKs Sweeping New Construction Standards After

Balcony Collapse

Terry McSy

. Rhea Mahbubani =nd Bay City News

ONSTRUCTION REGULATIONS
—BERKELEY
Cause: Wood Rot & Lack of Inspections
T 2 e ik vt i :
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8 Hurt in Maryland Deck Collapse

Homard Coumty Fire and Brscye Sermces Basten Fe Degatmesl
Eight people were injured wh deck that they llapsed during a family party ata & last weskend Four people were taken to the hospital when a second-story South Boston deck collapsed last the Besten Globe.
According to newspaper reports, about 20 peaple were on the 20-fi. x 40-fi. elevated deck Samrday afternoon when it detached The incideat cocurre: Saturday evening party on the approsimately 10-ft. x 10-ft. de el witiesz was attended

wdtobe by 10 ta 15 peaple. A first responder described the injuries as “non-life

N dics responded to initial g11 was o the seene and investigating the collapse. Photographs taken at the 5

from the upper floor of a house in Ellicot City, a town near Baltimore, Maryland. While none of the injuries are consi

life-threatening, st least th dical evacuation helicopters and d

by the Baston Fire Department appear ta show the

ealls reparting the incident. The cause of the collapse is under investigation. deck ledger campletely detached from the hame.

Damaged deck removed more than

a year after a collapse that
Township Considers Short-Term Rental Ordinance After Deck severely injured two

Collapse Columbus, Ohio

by Tara Morgan | Wednexdsy, July 11tn 2018

pee in the Poes

st year bas prompted local officials to introduce

nce that would impose niew regulations and deck inspection requirements

n the toven's short term rental properties. The collapse occurred in 2017, when
twelva toenagers were hurt during a weekend party at a vacation rental in a gated

Pocono community called Saw Creek. The property - known locally as one of the area's

Party House!

‘party houses' - was lsted an the popular online lodging marketplace AirBub as

having a capacity for up to 24 guests. At the ti

dent, the property s

all and ¢ as:

ation rules, though

the home's 600-5q. ft. deck was apparently built without a permit, according to a

port in th ecord. To address that problem, the local Board of

Supsrvisors wants i  short term rental by athird

party building and codes inspector, though the scope of the inspection remains

unclear. Shoet term reatal awness would be required to ficst cbtain a permit from

the township befare renting properties for les

han 30 days. The permit foe would

cost $150, part of which would pay for the property inspeetion fee
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Deck Collapse — Everett, WA - 3 injured

Deck/Balcony/Porch Failures
in the News

Based on a study by Morse Technologies,
Inc., from January 2000 through
December 2006, there were 179 reported
deck and railing failures. 1,122 people
were injured and 33 people died.

Most deck and railing failures are NOT
reported

NADRA - has reported over 6500 deck/balcony failures since 2003

Code Administration

« Additions, alterations or
repairs to any structure shall
conform to the requirements
for a new structure without
requiring the existing
structure to comply with all
of the requirements of this
code, unless otherwise
stated.

« Additions, alterations or
repairs shall not cause an
existing structure to less

Code Administration

+ Permits shall not be required
for the following. Exemption
from permit requirements of
this code shall not be

deemed to grant El
authorization for any work =
to be done in any manner in

violation of the provisions of =
this code or any other laws =
or ordinances of this =i
jurisdiction. i

- 10. Decks not exceeding
200 sq. ft. in area, that are
not more than 30” above
grade at any point, are not

compliant with the attached to'a dwelling and
provisions of this code. . . . do not serve the exit door
required by Section R311.4

R102.7.1 Additions, alterations or repairs. 21 R105.2 Work exempt from permit 2

Code Administration

+ The building official is hereby authorized
and directed to enforce the provisions of
this code.

+ The building official shall have the
authority to render interpretations of this
code and to adopt policies and procedures
in order to clarify the application of its
provisions.

R104.1 General 23

Code Administration

+ Materials, equipment and
devices approved by the
building official shall be
constructed and installed
in accordance with such
approval.

* Ri04.9.1 Used materials,
equipment and devices
shall not be reused
unless approved by the
building official.

R104.9 Approved & used materials equipment



https://codes.iccsafe.org/lookup/IRC2021P2_Pt03_Ch03_SecR311.4/2241
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Code Administration

+ The provisions of this
code are not intended to
prevent the installation of
any material or to prohibit
any design or method of
construction not
specifically prescribed by
this code. The Building
Official shall have the
authority to approve....

R104.11 i i i i equipment 25

Code Administration

+ It shall be the duty of every person who performs work
for the installation or repair of building, structure,
electrical, gas, mechanical or plumbing systems, for
which this code is applicable, to comp%y with this code.

R105.8 Responsibility 26

Code Administration

Manufacturer’s
installation
instructions, as
required by this
code, shall be
available on the job
site at the time of
inspection.

18 manufacturer’s listed on the enternet

R106.1.2 Manufacturer’sinstallationinstructions 27,

Code Administration
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It shall be unlawful for any person, firm or corporation to erect,
construct, alter, extend, repair, move, remove, demolish or occupy
any building, structure or equipment regulated by this code, or cause
same to be §one, in conflict with or in violation of any of the
provisions of this code.

R113.1 Unlawful acts 28

Code Administration

* Existing Structure
- May require a Preliminary Inspection
« All set backs must be re-examine
+ Code compliance (glazing, structure, mechanical system, etc)
+ How much to be replaced?

R105.9 Preliminaryinspection 29

Existing Decks: What to Look for and
What Can Be Done

Retrofitting an Existing Deck
« Itisestimated thatofthe 40 million existingdecks, onlyhalfare code-compliant.
Expertsbelieve that it islikelythat many of these decks are potentially unsafe.

The Life Ex| ncy of Decks
+ Most expertsagree that the averagelife ofa deckis 10-15yrs.* However, when decks
are properly maintained on a routinebasis, use the correct fastenersand connectors
they could last more than 30 years.

- Since deck buildingstarted more than3s years ago, there are many decksthat are past
theiruseful life.

*Source: Wood Myths Facts and Fiction, Paul Fisette, 2005 Building Material and Wood Technology-UMass @ Amerst

Atechnical report in the Forest Products Joural/1998 indicated that the average PPT deck only lasts 9 years due to the fact that PPT wood soaks
and loses moisture. And asa result, the wood twists, bends, cracks and virtualy tears itsef apart.

Ri02.7.1Additions, alterations orrepairs. - Additions, alterations orrepairs to any structure
shall conform to the requirements fora new structure without requiring the existing structure
to comply with the requirements of this code, unless otherwise stated. Additions, alterations,

repairsand relocations shall not cause an existing structure to become unsafe or adversely

affect the performance of the building, Old languages
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Railing Failure (IMN) — Note Rot/Cracks
__on Right

Deck Collapse — Ship Bottom, NJ — 7/24/07 (7 injured)

Photo courtesy of N. Hall 7.25.

Code Administration

+ Doors other than the
required egress door
shall be provided with
landings or floors
not more than 7 3/4”
below the top of
the threshold.

R311.3.2 Floor elevations for otherexteriordoors

Mechanical Vents

+ Dryers that can’t exhausted
the heat, store the heat...and
the lint. With fuel (lint),
oxygen and heat, you have
the recipe for fire. The US
Consumer Product Safety
Commission reported 15,600
dryer fires in 1998, with 20
deaths and 370 injuries, not
a statistic a deck builder
wants to contribute to.

By: Glenn G. A. Mathewson,
Deck Construction, 2009 ICC.

Code Administration

Fuel-Burning Equipment Air
Intake & Exhaust

» Combustion air ducts
shall comply with all of
the following:

2. Ducts shall terminate in an
unobstructed space
allowing free movement of
combustion air to the
appliances.

Combustion air intake

openings located on the

exterior of a building shall
have the lowest side of such
openings located not less
than 12” vertically from the
adjoining finished ground
level.

®

IFGC304.11 Cc ion ai . 36

Code Administration

1. Incorrect Fasteners — Nails

» Undersized Nails;
« Finish nails
* 4d/6d common nails
« Siding nails
» Roofing nails
> Powder-actuated fasteners

should not be used to install
with connectors.
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FaSteneIS and Incorrect Fasteners — Nails (Powder Actuated Fasteners)
Connectors

TABLE R507.2.3
FASTENER AND CONNECTOR SPECIFICATIONS FOR DECKS:*

MATERIAL MINIMUM FINISHICOATING

ITEM

Malls and timber  |In accordance with .
ote Ao Eamer Hot-dipped galvanized per ASTM A153

per ASTM A153, Class G

Boits* In with pped g
Lag screws? ASTM A307 (bolts),  |(Class D for Yg-inch diameter and less) or mechanically
(ineluding nuts and | ASTI ASB3 (nuts), per ASTM B69S, Class 55 or 410

washers) ASTM F844 (washers)|stainless steel

ASTM ABS3 type G185 zinc coated galvanized
steel or post hot-dipped galvanized per

ASTM A123 providing a minimum average coating
weight of 2.0 02./Mt? (total both sides)

er manufacturers

Metal connectors ;
specification

2. Equivalgp) materials, coatings and finishes shall be permitted.
Fasteners and comnectors exposed to sal water or ocated within 300 feet f a salt water shoreline shall be stainless seel,
. Holes for bolts shall be drilled 2 minimuen .. inch 2nd a masinura . inch lasger than the belt.
Lag screws . inch and largee shall be predrilled to avoid wood splitting per the National Design Specification (NDS) for Woad

Construction,
Stainless-steel driven fasteners shall be in accordance with ASTM Fifé;

38 Photo courtesy of F. Turak 10122107

1. Incorrect Fasteners — Screws

»> Most wood screws are
NOT acceptable due to
low shear capacity
and/or corrosion
issues.

» Concrete & Masonry
screws are NOT

acceptable for exterior ﬁ
41% of the cat

applications.
Manufacturers requirements "

40

. . Minimum Permit
Code Administration .
Requirement

R317.3.1 Fasteners for preservative-treated Building permits are
wood. required for the
. construction of all
+ Fasteners for preservative-treated wood shall be decks: EXCEPT

of hot dipped zinc-coated galvanized steel,
stainless steel, silicon bronze or copper. Coating
types and weights for connectors in contact 2) 30 inches above /
with preservative-treated wood shall be in grade at any point,
accordance with the connector manufacturer's
recommendations. In the absence of

i

1) <200 Sq. ft.,

3) Not attached the
dwelling

manufacturer's recommendations, a minimum of 4) Do ot serve the
ASTM A 653 type G185 zinc-coated galvanized exit door required
by Section R311.4.

steel, or equivalent, shall be used. 4d

R105.2 IRC 2021 item 10 3

42

R317.3.1 Fastenersand connectorsin contact with preservative-treated and fire-retardant-treated wood


../../../../Topics/Fastener/Fastener Info/Tapcon/Coatings_ACQ 2010.pdf
../../../../Power Point Presentation/By Chapter & Topic - 06/Deck 9-2010/Hyper-Links Decks/ESR-2442_GRK.pdf
https://codes.iccsafe.org/lookup/IRC2021P2_Pt03_Ch03_SecR311.4/2241
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Examination of documents. Guards
The plan is to be

reviewed by JHA. e }:fm

R106.3 i o

The building official

shall examine
or cause to be

examined
construction
documents for e |
COde Comphance' R312.1 Whererequired.
Porches, balconies, rampsor floorsurfaceslocated > 30” above the flooror
grade below shallhave guards >36” in height. Spacing between spindles<4”
44, 45
Guards Location of the Deck
) ....,‘____k__gag . <
E 36 inches l ]
____________ 36mches |
i F
H 2
009 TR svcien RILS Gl A =
] ~
e —
R312.1 Whererequired.
Guards shall be provided for those portions of open-sided walking surfaces, including
floors, stairs, ramps and landings that are located more than 30” measured vertically to
the floor or grade below at any point within 36” horizontally to the edge of the open side. Strest mignt of way
Insect screening shall not be considered as a guard.
46, 47

Assumed Headroom

SAMPLE ELEVATION

The minimum headroom
in all parts of the

A4INCH SPHERET stairway shall not be
CANNOT PASS | 10" MINIMUM less than 6 feet 8 inches
THROUGH. | CLEARANCE 5 — F
- / Ele;!ﬂmfal:zehﬂﬂfe |'Illt1;f'v°‘lfef measured vertically
Lenat Or within & horizo 0 from the sloped plane
HANGER the deck or stairs must have adjoining thz tregd
a minimum 10' vertical nosing or from the floor
clearance. surface of the landing or
platform.
R311.7.2 49



../../../../../Hyperlink/PDF_2009 IRC/Guard Location 2009 IRC Sifgt.pdf
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Call before Digging

R308.4.5 Glazing and wet surfaces. Glazing in walls, enclosures or fences containing or adjacent hot tubs,
spas, whirlpools, saunas, steam rooms, bathtubs, showers and indoor or outdoor swimming pools where the
bottom exposed edge of the glazing is < 60" measured vertically above any standing or walking surface shall
be considered to be a hazardous location. This shall apply to single glazing and each pane in multiple glazing.

Exception: Glazing that is more than > 60" measured horizontally and from the water’s edge of a bathtub, hot
tub, spa, whirlpool o swimming pool or from the edge of a shower, sauna or steam room.

51

Remodeling — — —
e T End results

’
v
/
|
|

36"

*
i
i
v
I
"
I
[
"
¥
i

<36

|

/

Remodeling -

e 36" o End results
e R308.4.7 Glazing adjacent to the bottom stair landing. Glazing adjacent to the landing
R308.4 Hazardous Locations item 6. Glazing where the bottom exposed edge of atthe bottom of a stairway where the glazing is < 36" above the landing and within 60"
the glazing is < 36” above the plane of the adjacent walking surface of stairways, horizontally arc <180° from the bottom tread nosing shall be considered to be a
landings between flights of stairs and ramps shall be considered a hazardous hazardous location. Exception: Where the glazing is protected by a guard complying
location. Except: 1railing; 2 -> 36” with Section R312 and the plane of the glass is > 18” from the guard.

WOOD MATERIALS

+ Standard for the Care of Preservative-treated Wood
Products R317.1.1, R318.1.2 - U1—16 USE CATEGORY
SYSTEM: User Specification for Treated Wood Except
Commodity Specification H R317.1, R402.1.2, R504.3,

R703.6.3, R9o5.7.5, Table R905.8.5, R905.8.6....

* Rs504.3 Materials. Framing materials, including sleepers,
joists, blocking and plywood subflooring, shall be
pressure-preservative treated and dried after treatment in
accordance with AWPA Ui (Commodity Specification A,
Special Requirement 4.2), and shall Bear the label of an
accredited agency.

¥ 6.23.2005



../../Russell Wrote/Call Before You Dig - 08.ppt
https://codes.iccsafe.org/premium/document/linkit/IRC2018_Pt03_Ch03_SecR312/994/11633031/text-id-11634709
../../../../Topics/Treated Lumber/AWPA 2017/UC4B - AWPA 2017/AWPA U1-2017 (UC-Desgn).PDF
../../../../Topics/Treated Lumber/AWPA 2017/UC4B - AWPA 2017/AWPA U1-2017 (UC-Desgn).PDF

2/12/2024

Naturally durable species

‘While such woods as redwood and cedar are
widely considered to be naturally durable
species, only the “heartwood” of redwood,
cedars, black locust, and black walnut is
actually considered decay resistant by the
IRC. The sapwood, the outside part of a

log, does not qualify.

According to the USDA Wood
Handbook (1999), “Untreated
sapwood of substantially all
species has low resistance to decay
and usually has a short service

life under decay-producing
conditions.”

Only the average heartwood of
species is rated in Table 3-10 of
the Wood Handbook.

Waterborne, Borates

Borate Treated Sill Plate

> Interior Use Only
v/Above Ground Contact
vContinuously Protected from

Liquid Water

»Non-Corrosive

> Building Code Accepted

>Cost Competitive Replacement for CCA

> Generally Blue in color for identification

2004 - 2005
SBX .17 B,04
AWPA LIC2, C31

Exterior Borates
»Interior & Exterior Uses
»Non-Corrosive
»Building Code Accepted
»Clear in Color

56 57
. What Information is on ALSC
Treated Materials : N
Quality Marked Product?
Company Name or Plant #
Exposure Category CCOH]% ABE%E%’:&'ND
Preservative ’
Noﬂl:nncrnl:i;rvlcn.
AWPA Usage Category nouo{r::m;mzrwmn *“Ekzb'ﬁﬁ:ﬁ .
Year of Treatment (If
Applicable) JIvEcuD | Limed 20VearWaranty
. OONTINJD‘USLYF%TSGTE] CONSUMER INFORMATION:
Retention Level FAOMLIQUDWATER [ i oo s s sty
. séﬁ'ﬁ'?”a";b, TFF'“ sy eemed sig o EPR
Inspection Agency Logo miicrch [, [t e o
Borate treated lumber may be used for exterior WWPI Checkmark (Optional) | “FFeibisii™ | maomuman
use provided it is NOT in contact with ground. . Rt & Rarbuin Ouality mark. .
What Information is on IRC Usage Systems, Standards
Qua.l.l ty Ma.rked PrOduct? » AWPA - Commodity Standards = =
» Usage Categories
» ICC - ESR#’s (International Code Council) =
C N Plant #
ompany Name or Plan PR Py
Exposure Category
. PhibroWood' (7 pcfMCA™
Preservative Sustain° Woniored by R
Retention Level 2009 NG ppg TP RER > AWPA -Handout
End Use »ALSC - Handout
. GROUND CONTACT s s -
Monitored by CRTICAL STRUCTURAL flstien
The desi tion “Dry,” i PhibroWood' 0.24pcf MICA™
e designation “Dry,” i ittt o
applicable e WSO inber oo npecion
009 SRS 210 M
R317.2& R318.1.1 60 61

10


https://codes.iccsafe.org/lookup/content-id/19211673
Hyper-Links Decks/AWPA U1-2017 (UC-Desgn).pdf
../../../../Topics/Treated Lumber/AWPA 2003-2006/ALSC - 2008 Treated Wood_Facsimile.pdf
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Materials
PTW

Common preservative treatments and retention levels (pcf) Rs507.2 Materials. Materials used for the construction of decks shall

for sawn lumber in ground contact.” comply with this section.

Species ACQ-B | ACO-C | ACO-D | CA-B | CuN-W * Rs507.2.1 Wood materials. Wood materials shall be No. 2 grade or
Southern Pine 0.40 0.40 0.40 0.21 0.11 better lumber, preservative-treated in accordance with Section
Douglas Fir-Larch | 0.40 0.40 NR 0.21 011 R317, or approved, naturally durable lumber, and termite

Hem-Fir 0.40 0.40 0.40 0.21 0.1 protected where required in accordance with Section R318.

Ponderosa Pine 0.40 0.40 0.40 0.1 0.1 +  Where design in accordance with Section R3o1 is provided, wood

Red Pine 040 040 040 | 021 | on structural members shall be designed using the wet service factor
Spruce-Pine-Fir NR 0.40 NR NR NR defined in AWC NDSAA 4

Redwood NR NR NR NR NR + Cuts, notches and drilled holes of preservative-treated wood

¥ Preservalives and relentions listed in Table 1 are based on the American Wood Proteclion members shall be treated in accordance with Section R317.1.1...field

Association (AWPA) Book of Standards. NR = Treatments Not Recommended. in accordance with AWPA Mg.
AWPA Al preservative-treated wood products in contact with the ground
[ shall be labeled for such usage.
R507.2.1.1 Engineered wood products. Engineered wood products
= shall be in accordance with Section R502.
12003/2005 G 2 2]

l Unitorm loading
Decay

R317.4 Wood/Plastic
Composites New
definition ¢

+ Decks and exterior
structures

* ASTM D 7032

+ installed according to the
manufacturer’s
instructions

Outer supports|

+ Section R317.4 referenced
by other sections

Design Load

64 65

What this??

r}wfrﬂlllllll

Less loadis | | _ - Understanding Load Paths
carried by — . People
deck-to-house tend
connection T to gather l l l l l llll
! : (||l near
j I House wall
L ‘ \ ‘ | . AR SN

D2 —> '<— DI2

<~
Support

House foundation

Support
wall pad

Rilitv 56] 67

11


https://codes.iccsafe.org/premium/document/linkit/IRC2018_Pt03_Ch03_SecR317/994/11639454/text-id-11641589
https://codes.iccsafe.org/premium/document/linkit/IRC2018_Pt03_Ch03_SecR317/994/11639454/text-id-11641589
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../../../../Topics/Deck/10 - K/PLASTICD Decking 10-K_July 2016.pdf
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Understanding Load Paths

Tributary distance is: 'z distance from post to post, 2
distance from the house to end of the deck. (1/2 distance)

=

) ) 1}

Tributary load area for posts

Tributary is: half the distance of the joist, &/or from post to post

B =Beam span

m &
ﬂ N
=
~
7
~

]
[— < e N

Loads are assumed to be uniform across the floor.

C = Joist | 200" J
Tosee | > House Wall
Tributary 1 - s
load area on| (typ.)
perimeter | | J Boams (40
post
e
e Tributary load area
| x% on interior post
@ = =
% Post Row 1
et
o
9 T
|
F =
10 Post Row 2

Tributary load area
on

Trib. 5+ 5x 4 +4 =280 sq ft
or 10 x 8 = 80 sq ft.

68 69
Footing Size Tributary load area for posts
+ Tributary area: % distance + 80 sq. ft. floor area + 80 sq ft x (40 x 10) = 4000lb
to post to post or beam .
ang/or o x s0lbs of total load * 4000 / 1500 = 2.6 cubit ft
- = 4000lbs point Joad * 2.6 5q root = 1.6 square
. {JIVS Load"jolb Jrllflb;ead « 4000 1b /1500 Ib soil . q ‘ =1 : q
oad = 501b total Loa bearing = 2.6 cubit ft + or 20 dia. Footing
+ Total load divided by soil . . . .
* Square root of 2.6 .
bearing load according to qua If footing is made up of filling the entire
Rior.41 =1.63’ square or hole with concrete or a sauna tub the
+ Square root = size sq. ft Side x 112838 = diameter weight of the concrete (size and height)
required 163 x 112838 should also be included in deck load as a
=184 dia. reaction to soil.
Tables R30L5 & 401.4.1 70 71
Deck Beams Beam Sizes
Maximum allowable spans for wood deck beams, as shown in Figure R507.5, Table R507.5(1) - Maximum Deck I.B.eam Span—40 PSF Live Load*
shall be in accordance with Tables R507.5(1) through Rso7.5(4). | | seamereoes eam . o
Beam plies shall be fastened together with two rows of 10d (3" x 0.128”) nails o -
minimum at16” o.c. along each edge. i
Beams shall be permitted to cantilever at each end up to one-fourth of .
theactual beam span. —_— - (e
Deck beams of other materials shall be permitted where designed in accordance s
with accepted engineering practices.
FYrrrryjf o=
~ i N T -~ |
™ N
o e
canTuEvER CANTLEVER canTLEvER CANTEVER e, i
. —
Rs07.5 Deck Beams 7 7
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Beams

Attaching: Beam to Post

llustrations
WETHOOE OF ATTACHNG BEMA TOCOLAN Beam Pocket Cut Into A8 X 6 Support Post
ﬂ N st view, Bnston Ve
U o e
=
ottt 21
v doep FriTin
beam pochet for ot with washar

Comstruct the beam uzing twa or mare 2 inch nominal piezes of lember_Hail the beam together

using 1 hes oc song sach sdge of he beam. A 1y be usd 1o fi

the eam 10 3 3 Beams hould be installed wih any arch or Crown facing up

R507.5.1Deck beam bearing. The ends of beams shall have not less than 1'/,” of bearing
on wood or metal and not less than 3" of bearing on concrete or masonry for the entire width
of the beam. Where multiple-span beams bear on i iate posts, each ply must have
full bearing on the post in accordance with Figures R507.5.1(1) and R507.5.1(2).

Deck Beam Bearing

DECK BEAM TO DECK POST
FIGURE Rs507.5.1(1)

NOTCHED POST-TO-BEAM
CONNECTION

FIGURE Rs07.5.1(2)

5.3 MINIMUM EOR
e (FREQURED, ™ ~ vroueTER %
|FREQURED) ~ g ST
MUST OCCLR :3:'7::::; |
OVERROST -
P bt
’ .
APPRONED g
POSTCAP «

BEAMOVERPOSTCAP  BEAM OVER POST = il B

74 75
.A' 106 i o1 410 wood SCIEW. 3 s o srews, each endk
staggered i 2 row
0 [ 4 . . . . \E
=
JOLST-TO-BEAM CONNECTION
Each joist shall be attached Lo the beam as shown, Use Option 1 or Option Z when joists
baar on or averhang past the beam. Use Option 3 when jaists attach to the side of the beam.
opTion 1 opTion 2 orTion s
(@) 80 100 nasea mecnanicat
ey e — r
peam Mg
76

Footing Requirements

Gravel, dirt,
| crushed rock
or pearack
& MK
" INNUY =
FOOTING DEPTH CENEELS
FINIHED GRADE bl

TOFROST
BTH

_"WIDTH
of

FOOTING
AT BASE

78

Partial Footing Chart

R507.3 Footings. Decks shall be supported on concrete footings or other approved
structural systems designed to accommodate all loads in accordance with Section R301.
Deck footings shall be sized to carry the imposed loads from the deck structure to the
ground as shown in Figure R507.3. The footing depth shall be in accordance with Section
R403.1.4.

Exception: Free-standing decks consisting of joists directly supported on grade over their
entire length.

] MANUFACTURED FOST CONNECTOR
N ALLOWABLE 5008

"
GRADE =
1
i i
7 L]
) T -
OEPTH — e PR TABLE i aotmrs
PERTABLE e o Scma ¢ e
OF CMBEDWENT

HOTE
POSTS MUST BE CENTERED 04 08l 4 FOOTING

R507.3.1 Minimum size. The minimum size of concrete footings shall be in

accordance with Table R507.3.1, based on the tributary area and allowable soil-
bearing pressure in accordance with Table R401.4.1.

13


https://codes.iccsafe.org/premium/document/linkit/IRC2018_Pt03_Ch05_SecR507.5.1_FigR507.5.1_1/994/11639454/text-id-11642310
https://codes.iccsafe.org/premium/document/linkit/IRC2018_Pt03_Ch05_SecR507.5.1_FigR507.5.1_2/994/11639454/text-id-11642310
https://codes.iccsafe.org/premium/document/linkit/IRC2018_Pt03_Ch03_SecR301/994/11639454/text-id-11641631
https://codes.iccsafe.org/premium/document/linkit/IRC2018_Pt03_Ch05_SecR507.3_FigR507.3/994/11639454/text-id-11641631
https://codes.iccsafe.org/premium/document/linkit/IRC2018_Pt03_Ch04_SecR403.1.4/994/11639454/text-id-11641631
https://codes.iccsafe.org/premium/document/linkit/IRC2018_Pt03_Ch04_SecR403.1.4/994/11639454/text-id-11641631
https://codes.iccsafe.org/premium/document/linkit/IRC2018_Pt03_Ch05_SecR507.3.1_TblR507.3.1/994/11639454/text-id-11641635
https://codes.iccsafe.org/premium/document/linkit/IRC2018_Pt03_Ch04_SecR401.4.1_TblR401.4.1/994/11639454/text-id-11641635

2/12/2024

0 0 0
Min. Footing Sizes - - -
.
Min. Footing Sizes
Table R501.|3 .1 Minimum Footing Size for Decks
BLE RS07.3.1
LOAD-BRANINS VALUS OF BOLY" e MINIMUM FOOTING SIZE FOR DECKS
o rsar 100 s
snaw wREA Sdecrs  Dmeier o Snato  Dumeterof S ots  Dismeter of v w04 (st
ey W swe arwuni  Tos  smee  amusd  Tickwss e amwd  Tcmess| LIVEOR LOAD BEARING VALUE OF SOILS 1" {psf)
pit fng oy | Geesl  fowg  bawg el twany  foung ot GROUND| TRIBUTARY 15000 20000 25000
ol i) s e [y AREA
; - = . : < Co | oy | it O o gy S0 | Darete ol gy St [moterof
] 1 J ] ] (pst) (inches) tnches) | M%) | finches) (inches) (inches) dinches)
N - . N " 20 12 1" L] 12 14 12 14
. il « w 0 [ 0 [ 14 2 o
. . " [0 15 7 B 15
PR » s £ 1 1 15 G
s = s w | n J El = T 21 [ T
— — 0 2 7 s 21 ) 0 21
I T B B . 40 2 £ 0 n 25 2 )
0 o . " 160 = El " u 27 2t "
" - " " o " 20 12 1 6 12 14 12 14
: - LI W i [ 5 [ i 2 i
= s omoa & s Bl 0 s i i 0
w ow | w TR T PR w W El 2 3 i 20 [ B
ForSk Yinch =254, 1 - 00828, 1 pound .
L— & imemoiation permjttes, evrapoiation not pesmitted. 100 2 Lid k] 2 2 18 2
. Basedon ighes oz case: e+ Lve o Dead - Snow 7
e o [Forst 1inch =254 mm. 1 square foot = 0.0928 m", 1 pound per square foot = 0.0478 kP& o
“ B, i 2 EN
& Ares, i square feet. of deck surfzce supported by post and foatinss. [ |5 Basedonhighestinad case: Dead + Live or Dead + Snow. |
1 Minimum thickness il oty 2y o lan concrte foctings. € Assumes minimum square fooling 1o be 12 inches x 12 inches x 6 inches 10 6.x 6 post "
. Iftne supportis a brick or CMIU pier, the footing shall have a minimum 2-inch projection on al sides. | 14
80 £__Atea in suars feet of deck surface supported by past and footings 81

. . Posts to Footing &
¢ Foot Depth
& in .
3 C t
o° onnections
S o
& o i reauived e fus the <ok
<~ _“g\o shall fully bear on the fo.
e\
5o
Fr?St Deeth What is the distance from here? ‘
60 or 42 MN N PLACING A SLIGHT CROWH ON
L o or e R e S R PEI, anions
\ A At T o AR
Suggested engineer practiced. ¥
The effect of a footing on a steep.
slope may have evidenced of footing
heaving or lateral movement.
As a rule of thumb for steep slopes,
atleast T t.of soil, measured
horizontally from the footing,
must be between the bottom of
the footing and daylight
7
Manual for Inspection of Residential Wood Decks and Balconies 2003 82 \ 83

!
Code Requirements: Cantilevered Applications Straps and Angles are NOT Hangers!

* ..For decks with cantilevered framing members, connection 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...

RS07.8 Vertical & Lateral Supports 84

Photo courtesu of B. Sztut
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Fasteners & Connectors

CONCEALED FLANGE HANGER CONVENTIONAL HANGER

86

Joist Hangers to Meet 172’

’ Bearing for Decks

Top Elevation
Deck Plan"

G Z 2x6 Cedar decking over #2 SP

~ HOUSE Treated 2x10's @ 16" 0.¢.
2 1

,‘- 6x6 Cedar Posts - 9" top.

of pier to bottom of
deck, with 36" railing
Ledger attached with
172" corrosion resistant

All pers to be 14 din lags @ 127 0.c.
and 367 deep - Posts 128

=z attached with Simpson
ABGGR Post Base or
equivalent
L h“;
[ l & 4
- 1] ] . 2
\ B
. R e o b
=t U wrsprreneazdios
! 54 57 B

88

Required Joist Sizes

R507.5.2 Deck beam connection to supports.
Deck beams shall be attached to supports in a manner capable of
transferring vertical loads and resisting horizontal displacement.

Deck beam connections to wood posts shall be in accordance with Figures
R507.5.1(1) and R507.5.1(2).

Manufactured post-to-beam connectors shall be sized for the post and beam
sizes. Bolts shall have washers under the head and nut.

R507.6 Deck joists. Maximum allowable spans for wood deck joists, as
shown in Figure R507.6, shall be in accordance with Table R507.6.

The maximum joist spacing shall be limited by the decking materials in
accordance with Table R507.7.

The maximum joist cantilever shall be limited to one-fourth of the joist span
the maximum cantilever length specified in Table R507.6, whichever is
less.

Required Joist Sizes

Table R507.6 Maximum Deck Joist Span

o gmass R T e

R =1

b ——g e

B TEERNRNG O ey

R507.6 Deck joists. Maximum allowable spans forwood deck joists,

shown in Figure R507.6, shall be in accordance with Table R507.6.

Q The maximum joist spacing decking materials in Table R507.7.

Q The maximum joi i imi - of the joist
span or the maximum cantilever length specified in Table R507.6,
whichever is less.

Deck Joist & Connections
g
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Deck Footing

Decks shall be supported on concrete
footings or other approved structural
systems designed to accommodate all loads
in accordance with Section R301.

Deck footings shall be sized to carry the
imposed loads from the deck structure to
the ground as shown in Figure R507.3.
Exceptions:

1. Footings shall not be required for free-
standing decks consisting of joists
directly supported on grade over their
entire length.

Footings shall not be required for free-

standing decks that meet all of the

following criteria:

2.1. The joists bear directly on precast
concrete pier blocks at grade
without support by beams or posts.

2.2. The area of the deck does not
exceed 200 sq. ft.

2.3. The walking surface is not more
than 20" above grade at any point
within 36" measured horizontally
from the edge.

el

Flashing

* Premature decline

- no Z-type flashing was
installed over the
edger-to-house
connection, which led
to extensive decay.

92 93
Flashing & Counter-Flashing Positively Anchored
R507.2.4 Flashing. Flashing ... Where supported by
shall be corrosion-resistant ttach tt teri
metal of nominal thickness attachment to an exterior
not less than 0.019 inch or - wall, decks shall be
approved nonmetallic material positively anchored to
that is compatible with the th . truct d
substrate of the structure and E_Prlmary structure ’_3n
the decking materials. designed for both vertical
and lateral loads as
R703.4 item 5. Flashing licabl. Such
Approved corrosion-resistant applicable. ... ouc
flashing shall be installed — attachment shall not be
where exterior porches, decks accomplished by the use
or stairs attach to a wall or floor . . .
assembly of wood-frame of tqenalls or nails subject
construction. to withdrawal.
M R507.8 Vertical and lateral supports o5
Fasteners used in deck ledger connections in accordance with Table P 3 t 3 1 A h d
R507.9.1.3(1) shall be hot-dipped galvanized or stainless steel and shall OS]- lve Y nc Ore
be installed in accordance with Table R507.9.1.3(2) and Figures
R507.9.1.3(1) and R507.9.1.3(2). alg A RPASTENERS
Table R507.9.1.3(1) - Deck Ledger Connection to Band Joist It
ON.CENTER SPACING OF FASTENERS" (nches) —0 ¥ 55 MIN.FORZXE  “DISTANGE SHALL BE PERIATTED TO
onorpn  ORTERAN [ — i clamate bt it s 65 MNFOR2K10  BEREDUCEDTOS F LAG SCREWS
e Vi < tipen - snenmen 8 8 gl I ITUNFRZIE AELSDORBOTSCNGS
L :: : | 1F TOATTACH2 X BLEDGERSTO 2 X8
" = NN F \_ BANDJOISTS
e - :“ - LEDGER: LAG SCREW OR BOLT 34 MIN
: :,, r‘ ‘: FIGURE R507.9.1.3(1) & (2)
. " . » PLACEMENT OF LAG SCREWS AND BOLTS IN BAND JOISTS
. = *
. i N o ExTERioR sHEATHING 1
" = EXISTING STUD WAL \
. . RSN |
: 2 : : I cwd] .
T s ~. -
- el iy, |
FLOOR FRAMING A
e - % ENDATION WALl L& g1 97
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Positively Anchored

TABLE R507.9.1.3(2)
PLACEMENT OF LAG SCREWS AND BOLTS IN DECK LEDGERS AND BAND

JOISTS
MINIMUM END AND EDGE DISTANCES AND SPACING BETWEEN ROWS
TOP EDGE | BOTTOM EDGE ENDS ROW SPACING
Ledger- 2 inches 1, inch 2 inchest 15/, inches®
Band Joist H, inch 2 inches 2 inchest 15/5 inchest

For SI: 1 inch - 254 mm

a Lag scraws or bal

il bo staggered from the top 1o the bottom along the harzontal n of the dack
g in -

shail govern
The minimum distance from botlom row of lag screws of bolls 1o the 1op sdge of the kdger shall be in
ACCOANCE with Fiure RS07.9.1.3(1)

ANSI/APA PRR 410 or ASTM D7672

Band Joist - inside T
Min 2” - SYP or HF or app. PP
1147 R507.9.1.2

Alternate Ledger Details — R507.9.1.4

Deck Ledger

R502.1.7 Engineered wood rim board. 98

Positively Anchored

Lateral loadsshall be transferred to the ground or to a structure capable of transmitting them to
theground.

Where the lateral load connection is provided in accordance with Figure R507.9.2(1), hold-down
tensiondevicesshall be installed in not less than two locations per deck, within 24” of each end
of the deck.

Each device shallhavean allowable stress design capacity of not less than 1,500 Ibs.

Where the lateral load connections are provided in accordance with Figure R507.9.2(2), the hold-
down tension devices shallbe installed in notless than four locations per deck, and each device
shall have an allowable stress design capacity of not less than 750 Ibs.

Lateralloads may come
fromwind, seismic or the
people moving on the
deck. Think of the
peopledoing the
“electricslide”.

Rs507.9.2 Lateral connection 99

Positively Anchored
Vertical and Lateral Supports
at Ledger Details Joist

R507.9. and Table R507.9
* Prescriptive methods

+ Deck ledgers shall be a min. 2 x 8” nominal,

« Pressure-preservative-treated Southern pine, incised
pressure-preservative-treated hem-fir, or approved, naturally
durable,

* No. 2 grade or better lumber.

 Deck ledgers shall not support concentrated loads from
beams or girders.

 Deck ledgers shall not be supported on stone or masonry
veneer.

R507.9.1.1 Ledger details. 100

Positively Anchored
Vertical and Lateral Supports at Band Joist

R507.9. and Table R507.9
+  Prescriptive methods

— Band joists supporting a ledger shall be a min. 2” nominal

— Solid-sawn, spruce-pine-fir or better lumber or

— A min. 1" nominal engineered wood rim boards in accordance

with Section R502.1.7.

— Band joists shall bear fully on the primary structurecapable of

supporting all required loads.

— Rs02.1.7 Engineered wood rim board shall conform to ANSI/APA
PRR 410 or shall be evaluated in accordance with ASTM D7672.
Structural capacities shall be in accordance with ANSI/APA PRR
410 or established in accordance with ASTM D7672.

Rim boards conforming to ANSI/APA PRR 410 shall be marked in
accordance with that standard.

R507.9.1.2 Band joist details 101

Positively Attached

‘Where positive connection to the primary building structure cannot
be verified during inspection, decksshall be self-supporting. R507.8

Deck Ledgers shall not be supported on stone or masonry veneer.
R507.9.1.1

102,

R507.8 Vertical and Lateral Supports

..... Where positive connection to the primary building
structure cannot be verified during inspection, decks shall be
self- supporting.
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Deck Ledger Connection
to Band Joist

 For decks supporting 50# total load

» Connection between a deck ledger of pressure-
preservative-treated Southern Pine, Hem-Fir or approved
decay-resistant species, and

+ 2" nominal lumber band joist bearing on a sill plate or

« wall plate shall be %4” lag screws or bolts with washers
according to Table R507.8.1.3(1).

 Lag screws, bolts and washers shall be hot-dipped
galvanized or stainless steel. dé

R507.2 108

Deck ledger connection
to band joist

9.5”

R507.2

105

Keep in Mind

Proper Lag Screw Installation for Ledger Attachment

2 (twe) pre-bored heles are required (Do not hammer lag screw)
— 100% for the shank diameter in the shank portion of the screw
(NDS '97 —9.1.21a, NDS 01,05 - 11.1.3 2a)

— 40%-75% for the threaded portion
(NDS ‘87 —9.1.21b, NDS 01,056 - 11.1.3.2b)

* Inother words, for a " lag screw:
— Drill a 51167 hole all the way through the ledger and rim joist or stud
— Then, drill a %2" hole into the ledger, ONLY

Lead holes not required for 3/8° or smaller lag screws loaded in withdrawal, provided the edge/end distance and spacing are
sufficient to prevent spliting - ND5°97 ~9.122, ND5S'01,‘05-11.133

Positively Anchored

R507.9.1.3(2)
Deck Ledger Connection to Band Joist

s

* R507.9.1.3(2) —
Staggered: locate
bolts or lag screws
2” from the top,
bottom and ends
along the horizontal
run of the ledger.

Is this a true statement?

Figars TIA. Woad |-Jarst Frafls

107

Ledger Connection

Bolts installed 2”from the end and then staggered based on
span of the joists according to the charts in R507.9.1.3 Ledgerto
Band Joist

This ledger board
connection of a deck to
a cantilevered overhang.

This is a deadly situation.

+ Even if the lag screws
were to be positioned to
penetrate the I-joist
flanges, the connection
would be dangerously

Deck joists (framed with PT framing lumber)

weak. have been hung from a ledger that is lagged
into the rim board of a cantilevered |-joist
system.

R502.2.2 IRC 06-09

109
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Modifying Ledger

Verification

Verification

American Wood Council DCA 6- 2015 IRC

J1E

112 113
Cantil C ti Cantil
. Lag screws or bolts shall be placed twe |5 — 2" Min from
Cantilevered connection inches from the bottom and top of deck X R T
Toesil ledgers and between two to five inches _— .
B i from the ends. Lag screws or bolts shall | te Minto & dJ i b?:dl";,.af
o g be staggered from the top to the bottom | M3X [rom en !
N ! of ledger !
aleng the horizontal run of the deck 1 i
ledger. ! !
~ P
Cantilever Alternate design:
. Cut beam into

Effctof E - house framing

concentrated Warning: Do not exceed with solid

loadon capacity of connectors blocking to wall

overhang when supporting ends of plates.

produces ughft beams.

at e . "

e ’,},:3‘3:2:;3‘;;‘;"" posts WARNING: CAPACITY OF LAG OR CARRIAGE
depending on span of BOLTS SHALL NOT EXCEED 400 LB’'S PER
cantilever & size of deck. BOLT UNLESS AN ENGINEERED DESIGN IS

- PROVIDED.
114 115
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Typical Deck Framing Plan

Lumber spacies: (528 Tabie 1)
T o T T e o S ol e
o — EBay Window. E board with %" dia.
2 5 Ll S———er— L boltslag screwsianchars
e, e bl \ \ __"on center
g1 M \ (s¢e Table 5)
= B \
T g8 ) - 1 joist hanger: Ibs
FAIP(E-$% double or triple (see Tabie 3A]
g3 7 e _x_ timmer \' \
- x4 post (see Figure 35) I - trimmer hanger: Ibe
s v - oo see Table 7
2 W r ’_l‘\ i i )
ulo | | g mist
£: i i
3 g \ / stair stringers:
re| | [ Gut or solid
|- N 7 span __'-__"
round or square footng: see Tadle 4 (see Figurs 26)
Lod max. | (_"dia.or _"x_") x_" thick - _" cdeep Lai4 max
— —_——
overnang beam span (Ls): see Tabls 3 overhang  treadsi_x_
single, double, or triple _x _j La=_"-_" (see Table 6]
American Wood Council DCA 6 - 2015 IRC 116

Guards

200 Ibs 200 lbs

+ Point load.
- 200 lbs.
- Applied anywhere
along top.
- Applied in any direction.
+ Infill. -

- 50 Ibs. Lh S

- Applied over 1 sf area.

Where 4 X 4” wood posts support guard loads applied to the top of the guard,
such posts shall not be notched at the connection to the supporting structure

Table R301.5, R507.10.2 Wood posts at deck guards 117

Left Blank

Guards Post

119

Under pressure 2001b

120,

Guards Secured

Deadly rail
The photo to the right shows an
example of a grossly deficient
guardrail system that produced a
fatality and another injured party.
In this case, a young man died
after falling through the guardrail
with posts that were nailed only
to joists on the end of the deck.

American Wood Council - DCA6

Note the notched 4x4 posts —
a detail that is not permitted.

March/April 2008 ~ Coastal Contractor

20
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4 x 4 Post

Many years of observation have proved that
moisture cycles will typically cause cracks to
develop and propagate, parallel to the grain,
From the corner of the notch. This may not be
apparent when the post is first installed, but it dicapoai;
happens gradually over time.

According to the grading rules for lumber, a
piece of 4x4 No. 2 southern pine can have a
“slope of grain” of up to 1:8 (or 1inch in 8
inches). Ifa 4x4 with aslope of grain of 1:8 is
notched 1.75 inches deep, a crack propagated
along the grain will reduce the 1.75-inch thick
section at the notch to only 3/4 inch at 8 inches
above the corner of the notch — not something
you'd want to bet your life on.

Dr. Frank Woeste, P.E. Virginia Tech

4 x 4 Post

Dr. Frank Woeste, P.E. Virginia Tech

123

Force of Typical Guard Rail
Post

Epplied force | Moment = force x distance

Applied moment = resisting moment

Applied moment = 200 Ib. x 44.75in.
Top of post = 8950 inch-pounds at base of post
at36” above o po
decking
Resisting moment = ? Ib. x 5.25 in.

(5.25 in. the distance from bottom of
joistto bolt centerline)

decking

Resisting force = 8950 inch-pounds /

Point of rotation =1705 Ibs

Resisting momentarm =5 %"

Blocking Splitting w/ 4 x 4
Post Attached

After testing the bolted and
lagged connections, the
authors tried reinforcing
the post with blocking

in a variety of
configurations. Each
configuration they tried
failed when the blocking
split along the grain.

125

The authors tested the
HD2A connection with the
post installed both inside
and outside the band

4 joist; both configuration
withstood the full test
load. At 200 pounds,
the sample post shown

200 u. above deflected but the

connection held. At 650

pounds with the posts till

holding the test was ended

50 as not to damage the test

‘machine.

To be
Average Test consider
Load as code
Percentage of conforming
500 1b?
the
performance
must meet
the requirements
100% and better.

Average
Defiect!
200 Ib

Post-to-Deck Connection  Average Test Range of Test
Assembly Load (Ib)  Loads (Ib)

Dr. Frank Woeste, P.E. Virginia Tech

126

Guardrail Connection

Rim joist

Dock joist ———

Guard post

Minimum two !/2"-diameter
through-bolts and washers

Hald-down anchor

Section View

American Wood Council DCA6 & Chuck Lockhart

Guard posts

127
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Guard Rail Post Attachment

“guard posts can be installed
- ﬁl between joists
guard posts may be if blocking is instaled as shown below
m;ega;xg;ﬂe within 12" of each side of the post
b at first interior bay, provide 2x blocking at quard posts

quard post —=

/ with hold-down anchors; atiach blocking with 10d \
/ threaded nais top and bottom, each sice
/

B O e
et

Connection Post & In-fill

(212" dia. thru-
bolts and Wa!hrsﬂ\ / cmmm——‘
—
2* min [ I 2
2-112" min. and 5" max. tg'
2 in {1
guard post* <
outside-joist
American Wood Council DCA, Figure 25 — 2015 IRC 128 129
Critical Connection Guards In-Fill Connection
6-0" maximum spacing vl 9
Critical Connection . pickets; may be placed on
| s Cap Rall — | 4xé post, typical rail cap: 2x6, 5/4 board or approved either side of guard
HA\F | DONOTNOTCH ’f_ manufactured material
T 7
|
s 2x4 top and bottom;
R may be placed on
either side of guard
: ] . | I | -] - post; attach o past
T with (2) Bd ring-shank
i T nails or (2) #8 wood
1 (<] ) SOEWS
= @
Critical ®
Connection ® (2)3" diameter \—anam pickets at top and
L through-bolts and bottom with (1) #8 wood screw
washers. or (2) 8d ring-shank nails with a
0.135" nominal diameter.,
130 131
: : Post
Submitted Elevation s e
| rouvon | e W] W e o W W
C Ry _
=il Prhihmihyiend]
Joist nanger
eraawoon 8 2x8 wanten ol
Jchats, 96" 5 2
v e o 2 Z3K10 tremtedt bmam 47 3YP
Connsctes <ot Cotmn
Mo ||
= ] s 7507.4.1 Deck Post to Deck Footing Connection.
§ | Where posts bear on concrete footings in accordance with Section k03 and Figure
= Sy R507.3, lateral restraint shall be provided by manufactured connectors or a
| ¥ mi st embedment of 12° in surrounding scils o cancrete piers. Other
. A footing systemms shall be permitted.
v, < - " fting or other
132 are present, surrounding soifs shall ot be relied o for lateral support 133
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Bllm:lng pa;:llel to beam

?? Sway Bracing ?7?

:

|
N

N

2"“‘_%; / B\Ol:img-j\

through-bolt
with washers

B I

|
‘ Min. 3/g"-diameter

Bracing perpendicular to beam

R507.4.1...Jateral restraint shall be provided by manufactured connectorsor a
minimum post embedment of 12” in surrounding soils or concrete piers.

5 Steps to a Safer and Stronger Home
—Decks

1. CheckOut the Deck

If, you are unsure about the safety of the deck, consult witha
professional suchasa structural engineer. (Wood)

2. Carrythe Weight - Gravity, Lateral, and Uplift

GRANTY

3. CreateaPath-a “Continuous Load Path”
4. Combat Corrosion & Moistureissues-see “Corrosion Guidelines”
5. MaintainaSafe Deck

Regularmaintenance and inspectionsarerequired.

135

Girder-to-Post Connections — Girder over the Post
What’s wrong with this installation?

Note i. Unless otherwise noted, bending steel in the field may cause fractures at the bend line.
Fractured steel will not carry load and must be replaced.  Simpson-Tie Info.

6x post = 5%
Four-2x’s as the girder = 6”

Using a connector for a 6x-to-6x

Photo courtesy of M. Wolfe 4/10/0¢ ]

Deck Boards

Singie span [p—

Deck Boards

* Wood/plastic composites used in
exterior deck boards, stair treads,
handrails and guardrail systems
shall bear a label indicating the
required performance levels and
demonstrating compliance with the
provisions of ASTM D 7032.

* Wood/plastic composites shall
be installed in accordance with the
manufacturer's instructions.

R317..

Composite Decking

R311.7.5.4, R311.7.8.6, R312.1.4, R317.4 & R507.2.2 Wood Plastic Composites.

4222 Deck Boards Used as Stair Treads: Trei® 2-
inchby-6-nch (51 mm by 152 mm) and Trex® “/einchby-
€-inch (32 mm by 152 mm) composite lumber, when used
s a stair tread, is satisfactory to resist the code-prescribed
concentrated load of 300 1bf (1.3 kN) when installed at a
maximum center-to-oenter spacing of 12 inches (305 mm),
and must have a minimum of three continuous spans over
four supports. Trex Brasiia™ and Trex Confours™
composite lumber, when used as a stair tread, Is
satisfactory to resist the code-prescribed concentraied load
0f 300 Ibf (1.33 kN when installed at a madmum cenier-
to-tenter spacing of 9 inches (223 mm), and must have a
minimum of two confinuous spans over three supports.
ESR 1190 section 4.2.2.2

ESR3168section 4.2.2

Composite Decking

R317.4 Plastic Composite TP
Decking — R507.2.2..ff - z

http://www.10klakes.org/Uniformity/2016/PLASTICD.pdf

139
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A Typical Stair Framing
Detail

#15" Diameter ofthe

wh
By here may not 1an and betiom nevel poat.
Fo \ sp!
ﬂ_:.p‘;'m % Y pass through
35" minimum P \
in heigh Handrai height s
o S
\ 3439

atmalrs s
miimum 34~
ortical from
stairtrem

Ainish grade.

R303.8 Exteriorstairwayillumination. Exteriorstairways shallbe provided withan

artificial lightsourcelocated at the top landing of the stairway. Exterior stairways

providi t from the outdoor gradelevel shall be provided withan

artificial lightsourcelocated at the bottom landing of the stairway 140

Handrail

Handrail
Between 34" and 38" above
the fronts of the tread nosings

|

Guard = |
No less

than 34"
above the
fronts of

the tread
nosings ||

R311.7.8.6 Handrails.

Handrail Dimensions

Continuous

R311.7.8.3 Handrail clearance.
Handrails adjacent to a wall shall have
aspace of not <1'/,“ between the wall
and the handrails.

*  R31.7.8.4 Continuity. Handrails shall
be continuous for the full length of the
flight, from a point directly above the
top riser of the flight to a point directly
above the lowest riser of the flight.

+  Handrail ends shall be returned
toward a wall, guard walking surface
continuous to itself, or terminate to a
post.

Exceptions:

Handerail continuity shall be permitted to be
interrupted by a newel post ata turnina
flight with winders, at a landing, or over the
lowest tread.

Avolute, turnout or starting easing shall be
allowed to terminate over the lowest tread.

R311.7.8.4 Continuity.

143

Stair Tread Profile

Nosings at treads, landings and floors of
stairways shall have a radius of curvature at the
nosing not > 9/,” ora bevel not greaterthan '/,

A nosing projection not less
than3/, inch and not more
than1/,” shall be provided [ L*RE}

on stairways.

The greatest nosing projection shall not
exceed the smallest nosing projection by
more than 3/ inch within a stairway.

R3n7.53 Nosings
E irway » PageNo.7

Risers Enclosed

Exceptions:

1. A nosing is not required
where the tread depth is a
minimum of u”.

2. The opening between
adjacent treads is not
limited on stairs with a
total rise of 30” or less.

R311.7.5.1 Profile.

145
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Stairs & Illumination

* Exterior stairways
shall be provided
with an artificial
light source
located at the top
landing of the
stairway.

R303.8 Exteriorstairway illumination 147

| don’t know!
All we was doing was sittin’ around the pool.

...and the next think you knew we was
on the ground!

1= .-.ll“ll””“\' ”

|.n.l,lm-L = S
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ShOl‘t Cuts

75,
m the istakes of othe

Learn fT0 ﬁ
oyou can never five long eno%g
0

frem all yourseﬁ

q0 maket

156

¢ Verify all code requirements.

* Call one another with your questions.

¢ ...And remember: “Life is good.”
(Brent Snyder 2006)

@

157
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