Standard Deck Inspections Four Hour 5/6/2021

Sfanda'?d fOI' Dk How to Have Fun in Class
Inspections

Conversation, not monologue
Only dumb question is one not asked
So much to discuss; so little time

Darwinian decks

This Could Go Wrong!

Photo Courtesy Shannon Cory

Gene Pool Contributors?

© 2021 Dream Home Consultants, LLC. 1
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Agenda

Deck risks

WHY SPECIAL
DECK
INSPECTIONS?

Deck inspection standard of practice
Deck flashing

Deck ledgers

Deck stairs

Guards and handrails

Scary Statistics Are You Sure You’re Not Scared?

7

Some estimate that as many as 20,000,000
decks were not code compliant when they were
built

Estimated Total Injuries Involving
Decks 2003 — 2007

178,800 26,640 19,300

Estimated Injuries Involving
Deck Structural Failures 2003 — 2007

|_Decks | _Railings | _Stairs__|

20,200 11,120 1,950

* Research & testing has resulted in significant
changes to deck building codes in the last few
IRC code cycles

» Deck service life between 15 — 25 years

Decks cause more injury and loss of life than any

other part of the home’s structure » Bottom line: most decks have defects

Deck Demons

Flooring

DECK
INSPECTION
STANDARD OF
PRACTICE

Posts and footings

Framing installation (beams, joists,
hardware, bracing)

Deterioration

Guards and handrails

Stairways

Deck ledger attachment to building
Flashing

© 2021 Dream Home Consultants, LLC. 2
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Why a Deck Inspection Standard?

Deck inspection time available
— Limited time during a home inspection

— As much time as needed during a deck inspection

Measurements during inspection

— Home inspections are visual

— Deck inspections are mostly visual

— No measurements during a home inspection

— Measurements necessary during a deck inspection

Why a Deck Inspection Standard?

You are not required to perform a Deck
Standard inspection during a home inspection

Says so on the first page of the standard!

Deck Inspection Standard

Deck inspection unstated, but equally
important, objective

Provide clients with information
they can use to make decisions

© 2021 Dream Home Consultants, LLC.

5/6/2021

Why a Deck Inspection Standard?

 Defect reporting
— Home inspection: subjective, inspector’s judgment

— Deck inspection: objective, compliance with
guideline

Deck Inspection Standard

» Deck inspection stated objectives

— Determine if inspected decks substantially

conforms to deck construction guideline(s)
selected by the inspector

» Objective standards

— Identify deck components that are unsafe or are
near the end of their expected service lives
« Inspector’s professional judgment

Deck Inspection Standard

Deck construction guideline: A written and
recognized authoritative reference that
describes recognized and generally accepted
deck construction practices

* Does not include parts of the reference
identified as Appendix, Commentary, and
similar material

» Does not include references to external
documents and standards such as NDS and
ASTM
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Deck Inspection Standard Recommended Deck Construction

: o Guideline
* Inspector selects deck construction guideline(s)

— You may use more than one for an inspection

* Recommended guidelines, most current version
1. DCA6
2. International Residential Code
3. Local building code

» Be prepared to defend your selection if you select
a guideline other than these recommended
guidelines
http://www.awc.org/codes-standards/publications/dca6

Deck Inspection Standard Deck Inspection Standard

Reasonable to apply current guidelines to old
decks?

YES!

Old decks often built under guidelines that were C“_e_nts want 1.:0 know the current :
weak, poorly enforced, or non-existent condition of their deck, not whether it

complied with guidelines when built

Reasonable to apply current guidelines to old
decks?

Old guidelines usually not based on engineering
calculations and testing

Deck Inspection Standard Deck Inspection Standard

Reasonable to apply national guideline to decks

that comply with local codes? Technically Exhaustive: An investigation that

involves the use of advanced techniques,
instruments, testing, calculations, engineering, or
. other means

Jurisdictions usually slow to adopt new code

versions, local jurisdiction could be several
versions behind current model code

Model codes usually slow to adopt new techniques

— Most of us are not engineers
— Even if you are, you are not required (and are
Codes are political documents not being paid) to use those skills

Local amendments sometimes based on reasons other than * But you may do so if you wish
engineering principles and safety

© 2021 Dream Home Consultants, LLC. 4
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Deck Inspection Standard

Unsafe: A conditionin a ...component that is
judged by the inspector to be a significant risk of

serious bodily injury during normal day-to-day
use...

Deck Inspection Standard

*Unsafe: examples of possible unsafe conditions
* Improper ledger attachment
« Especially by nails
Improper stringer attachment
Loose and poorly attached handrails or guards
Improper handrail grip size
Wide guard fill-in spacing

Uneven risers and treads

Unsafe: The Bottom Line

No grandfathering of safety deficiencies

%, ° « Significant risk

\\\‘ « Serious bodily injury
* Normal day-to-day use

© 2021 Dream Home Consultants, LLC.

5/6/2021

Deck Inspection Standard

Unsafe: ...the risk may be due to...change in
accepted residential construction practices

Residential construction practices # code

Unsafe?

Deck Inspection Standard

Residential deck: A wood-framed structure that
is located outside of the building. A residential deck
may include structures such as a balcony, deck,

landing, stairway, and porch. A residential deck
may be attached to the building, or it may be free-
standing.




Standard Deck Inspections Four Hour 5/6/2021

What’s in a Name? What’s in a Name?

* It doesn’t matter what you call the structure
— Deck

— Balcony
— Porch
« Deck guidelines do not apply to structures with a roof
— Landing with stairs to an exterior door
— Patio

« If it looks like a deck and acts like a deck, then
it's a deck and the deck rules apply

Is That a Deck?

Deck Inspection Standard

Important inspection limitations and exclusions

— Manufacturer’s installation instructions
* But be very familiar with instructions for common joist
hangers and connectors

— Components not part of the deck
« This is not a home inspection

— Type or level of preservative treatment, unless
clearly visible

+ Usually not visible unless tag is still attached

Deck Inspection Standard Deck Inspection Standard

Important limitations and exclusions
. * Important limitations and exclusions
— Preservative treatment of wood cuts
: . — Compliance with past requirements
— Type or level of corrosion resistance, unless

clearly visible

— Digging, dismantling, moving belongings or other
« Usually is visible on hangers and connectors materials

— Type, thickness, length of fasteners, unless
clearly visible

 Usually concealed

— Putting yourself or others at risk

© 2021 Dream Home Consultants, LLC.
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Deck Inspection Limitations

Photo courtesy Joe Moore
» Guidelines apply to single level decks
— Multiple levels may be okay if built as single level
decks, but look for concentrated loads such as
stairs

h

Recommend engineer evaluation, then run like the wind

Deck Inspection Limitations

* No roof loads (e. g., screen porches)

— Disclaim beams, posts, footings, bracing, and
recommend engineer evaluation of these
components if client wants assurance about
condition of these components

— Okay to inspect other components

Deck Inspection Limitations

* Does the deck standard apply to residential
balconies?

* Yes, if the balcony is built like a deck and the
structural components are visible

Maybe, if the balcony is cantilevered and the
structural components are visible

Often not the case

Select the deck construction guideline carefully

No, if the balcony is cantilevered and if the
structural components are concealed

© 2021 Dream Home Consultants, LLC.

Deck Inspection Limitations

Deck aspect ratio length < width
HOUSE FLOOR JOISTS

e

1

DECK FLOOR JOISTS

DECK BEAM
WIDTH
DECK LENGTH = DECK WIDTH

Deck Aspect Ratio
© 2015 Droam Hame Consultants, LG

Deck Inspection Limitations

* No concentrated loads (e. g., hot tubs)

— Report presence, disclaim inspection of load,
recommend engineer evaluation

— Okay to inspect other components

— A do not use warning is prudent

FLASHING

5/6/2021
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Deck Flashing Importance

Absent and improperly installed flashing is a major
contributor to deck failures. Water also damages
other components and contributes to fungal growth

Bolts and screws won’t work in rotted wood

A little rot can significantly decrease wood
strength

What Happens If Bad Flashing

Deck Flashing Guidelines

» DCA 6 and IRC do not provide good flashing
details

» Possible deck construction guidelines for flashing

— Water Management Guide, Joseph Lstiburek
* Recommended

— Journal of Light Construction Field Guide

© 2021 Dream Home Consultants, LLC.

What Happens If Bad Flashing

Photo Courtesy Shannon Cory

Deck Ledger Flashing
| WATER-RESISTIVE BARRIER
WALL COVERING
DECKING

SHEATHING

L FLASHING

WASHERS FOR < 112 IN,
DRAINAGE SPACE
L~ (OPTIONAL)

o] H  warerresistve
— — MEMBRANE FLASHING

HOUSE-# -DECK LEDGER
RIM JOIST

HWATER-RESISTIVE BARRIER
Deck Flashing

£ 2016 Dream Home Consultants, LLC.
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Deck Flashing at Doors

In the perfect world

— Threshold and jamb flashing integrated with
water-resistant barrier

— You use your X-ray vision to see it

In the real world

— Flashing installed under the threshold (if lucky),
but

— Threshold corners left vulnerable
* Caulk at threshold corners may indicate past leaks

Deck Flashing Defect

Deck Flashing Defect

© 2021 Dream Home Consultants, LLC.
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Deck Flashing at Doors

INSTALL

Flashing at Deck Doors
3018 Dream Homs Consutanis, LLC

Deck Flashing Defect

Deck Flashing Defect
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Inspecting Deck Flashing

» Look carefully for signs of water intrusion inside

— Look for water at band joist and floor sheathing
in basement and crawlspace

— Move band insulation, especially at fasteners if
necessary (not required)

— Minor looking cracks & blisters in finish materials
may be significant

Deck Flashing Defect

© 2021 Dream Home Consultants, LLC.

Inspecting Deck Flashing

» Deck components (guards, handrails, posts)
penetrating or attached to wall cladding or water
resistant balcony floors are always suspect

— Report them (deficiency?)

— Recommend monitoring, at least

+ Sealants are not flashing

— Excessive sealant may indicate attempt to repair
problem

5/6/2021
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Deck Flashing Defect? Inspecting Balcony Flashing

* Inspect balconies with visible floor joists like decks
* Report balconies with concealed floor joists with
great care
— Especially cantilevered balconies

— Flashing and deterioration, if any, is usually
concealed

— Disclaim inspection and recommend that access
from underneath be installed for inspection and
ventilation

Inspecting Balcony Flashing

Balcony Flashing Detail Reporting Deck Flashing

Courtesy Patrick Burger

* Report visible flashing that does not comply with
the deck flashing construction guideline you select

—You may not be able to see the damage, yet
— Explain risks, and recommend action

« Critical flashing details are usually concealed
— Report limitation, warn there may be hidden
damage, and recommend evaluation if client
wishes additional assurance about condition

— Destructive evaluation will probably be necessary,
but impractical

© 2021 Dream Home Consultants, LLC. 11
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Reporting Deck Flashing

We observed absent, deteriorated, or improperly
installed flashing between deck, balconies, or exterior
stairs and the house. Lack of proper flashing is a well
known and frequent reason for moisture intrusion into
the structure. Moisture intrusion can damage materials
and create conditions for fungal growth. Damaged
materials can contribute to structure collapse causing
injury.

We recommend that a qualified contractor install flashing
according to best practices such as those described in
"Water Management Guide" by Joseph W. Lstiburek, Ph.
D and other authoritative publications such as the
"Journal of Light Construction."

DECK LEDGER
ATTACHMENT

What Happens to Poorly Attached Decks

Photo Courtesy Welmoed Sisson

tHIlIIIllHII Tl

”I

© 2021 Dream Home Consultants, LLC.
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Reporting Deck Flashing

We were unable to fully observe the deck flashing, if any.

Much of the flashing is covered by other materials and is
not visible. Flashing that is not properly installed and
properly integrated with other flashing such as door
flashing can leak. Such leaks can go undetected and
damage can occur. Damaged materials can contribute
to structure collapse causing injury. We recommend
evaluation by a qualified contractor if you wish additional
information about the condition of the deck flashing.
Destructive evaluation will probably be required.

Deck Ledger Attachment Importance

Catastrophic failure of attached decks often starts
when the deck ledger pulls away from the house

Forces Acting on a Deck

o TUPI.IFT LOAD

R R AR AR SRR AR S i SR Rl

——* HORIZONTAL (LATERAL) LOAD VERTICALLOAD
5 O ON CANTILEVER
s 'CREATES UPLIFT
v LOAD AT DECK
RTICAL (GRAVITY) LOAD 11 | LEDGER BOARD

Deck Joist and Cantilever 8pan
& 2418 Droam Homa Consultants. LLC
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Forces Acting on a Deck

* Gravity loads pull the deck down
+ Lateral loads pull the deck away from the house

* Ledger attachment must resist both loads

— Bolts and screws are primarily for gravity loads
— Lateral load connectors are for lateral loads

Deck Construction Guideline

IRC 2018 R507.8 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
(emphasis added)

— Similar requirement since at least IRC 2000

IRC 2018 R507.9.2 Where lateral load
connection is provided in accordance with Figure
R507.9.2(1)... Figure R507.9.2(2)...

Deck Ledger Gravity Load Attachment

Materials and components to and through which
a deck ledger may not be fastened

— |-joist

— Sheathing (through %z in. sheathing ok)
— Hollow CMU (allowed by past DCA 6)
— Wall coverings (must be removed)

— Cantilevered framing

Report and disclaim such ledgers and
recommend engineer evaluation

© 2021 Dream Home Consultants, LLC.
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Forces Acting on a Deck

Both types must be installed
— Could be expressed more clearly in IRC and DCA 6

Uplift load resistance may also be necessary

— Especially for decks with cantilevered joists

Deck Ledger Gravity Load Attachment

» Band joists/rim boards to which a deck ledger
may be attached (DCA 6-15)

— Dimensional lumber band joist
— Engineered rim board (17+)
— Metal plate-connected wood truss

— Concrete or fully grouted CMU foundation wall

* IRC 2018 does not include trusses and concrete
and CMU foundations

Deck Ledger Gravity Load Attachment

» Band joist (rim board) specifications

— Dimensional lumber band joist (= 2x10)
+ 2x8 may be used, but fastener locations change

— Minimum 1+ inch by 9 %z inch engineered wood
rim board

— Band joist/rim board depth = deck ledger depth

— Band joist/rim board bears on foundation, or on
wall that bears on foundation

13
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Deck Ledger Gravity Load Attachment

Deck Ledger Gravity Load Attachment

Sheathing specifications (IRC 2018)

— Sheathing thickness < '/, in. for screws and bolts

into approved band joists (rim boards) © D g i e

— Preservative-treated or naturally durable = 2x8,

— Sheathing thickness < 1 in. for bolts into approved #2 grade

band joists (rim boards) o
« No provision for stacked washers — Ledger depth = deck joist depth

DCA 6 is similar
— Sheathing limited to < '/, in.

Deck Ledger Gravity Load Attachment

Deck Ledger Gravity Load Attachment

* Ledger fastener and hardware specifications Ledger fastener and hardware specifications
— Fasteners and hardware should be hot-dipped

galvanized steel (= G185) or stainless steel

« Stainless steel required < 300 feet to salt water

— Report and recommend evaluation of fasteners
and hardware not G185 galvanized steel or
stainless steel, if visually determined

« Stainless steel highly recommended near salt water « Copper and bronze acceptable in some cases

* Grade 316 (recommended) v. Grade 304 (allowed)

— Screws and bolts should be %z inch diameter
— Not practical to visually determine galvanization

level or application method of most fasteners
» Limitation statement is prudent

« Larger fasteners okay, but fastener spacing is different
when larger fasteners are used

Deck Ledger Gravity Load Attachment Deck Ledger Attachment Defect

 Ledger fastener and hardware specifications
— Machine bolts, not carriage bolts

— Washer on both ends of bolts and head end of
screws

© 2021 Dream Home Consultants, LLC. 14
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Deck Ledger Gravity Load Attachment

» Deck ledger fastener spacing based on
— Fastener type: screw or bolt
— Sheathing thickness and type
— Band joist/rim joist thickness and type

— Deck joist span

Deck Ledger Gravity Load Attachment

5 172 IN. DRAINAGE SPACE BETWEEN STRUCTURAL PANEL SHEATHING

AND LEOGER (OPTIONAL |

SHEATHING = 1 IN~ . 12 IN. HOT-DIPPED
GALVANIZED OR

STAINLESS STEEL
LAG SCREWS OR
MACHINE BOLTS

z2IN, =2 IN.

o]

2 1% N,
&s5N| %2 % 8 DECK LEDGER
2 IN. BAND BOARD =
OR 1 IN. ENGINEERED Ly o
RIM JOIST zZIN

=t USE OF LAG
5

IS LIMITED

FOUNDATION OR
FRAMED WALL BEARING %
ON FOUNDATION 2

15 1IN BETWEEN RIM JOIST
AND DECK LEDGER

Deck Ledger Connection to House Rim Joist
© 2017 Draam Home Consulants, LLC.

Deck Ledger Gravity Load Attachment

© 2021 Dream Home Consultants, LLC.
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Deck Ledger Gravity Load Attachment

Sheathing and band joist/rim board may not be
fully visible

— Use most conservative spacing values and
include limitation statement

Deck construction guidelines, fastener spacing

— DCA 6-15 Table 5 and Figure 19

— IRC 2018 Tables R507.9.1.3(1) & R507.9.1.3(2) and
related figures

Deck Ledger Gravity Load Attachment

SPACE FASTENERS PER TABLE AND STAGGER
221N BETWEEN TOF AND BOTTOM OF LEDGER

=4 % IN. 2 X 8 SCREWS®

= 25%IN.2 X EBOLTS
i é"_-l EEUIN2X10
. THINZX12
s5IN
= * USE WHEN ATTACHING
= 2X8 DECK LEDGER 2% IN, 2X3LEDGERTD 2 X8
BAND JOIST USING SCREWS |
OR WHEN USING BOLTS

Spacing of Deck Ledger Fasteners WEDSPU:&"":GSCREW
& 2016 Diream Horme fs, LLC!

Deck Ledger Attachment Defect

15
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Deck

Ledger

Attachment Defect

Deck Ledger Attachment Defect

© 2021 Dream Home Consultants, LLC.

|
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Deck Ledger Attachment Defect

Deck Ledger Attachment Defect

Deck Ledger Attachment

Defect

16
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Deck Ledger Attachment Defect

Deck Ledger Attachment Defect

© 2021 Dream Home Consultants, LLC.

Deck Ledger Attachment Defect

__:-_—-#rﬁ'.!r’ o

) 2013 Dream Home Consullants, LLC

Deck Ledger Attachment Defect

Deck Ledger Attachment Defect

5/6/2021
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Deck Ledger Attachment Defect Deck Ledger Attachment Defect

o/
o

Deck Ledger Attachment Defect Deck Ledger Attachment Defect

e

Deck Ledger Gravity Load Attachment

© 2021 Dream Home Consultants, LLC. 18
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Deck Ledger Gravity Load Attachment

Photo courtesy Welmoed Sisson

=

Deck Ledger Gravity Load Attachment

Pictures/illustrations courtesy LedgerLoc and Simpson Strong-Tie

Simpson SDWS & SDWH

LedgerLOK

Strong-Dri
Timbee-Hex 55
WS Paents 5097, 200
L ER IR

© 2021 Dream Home Consultants, LLC.
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Deck Ledger Gravity Load Attachment

 Alternatives to % inch bolts and screws
— Simpson SDWS and SDWH timber screws

+ SDWS framing screws are different

— Simpson SDS heavy duty connector screws

» SD connector screws are different
— LedgerLOK screws

— Other listed fasteners

Deck Ledger Gravity Load Attachment

Pictures courtesy Simpson Strong-Tie

Simpson SDS Heavy Duty Connector Screw

— AV

+-— 1% -8"—

Simpson SD Connector Screw

B -2B—>

Deck Ledger Gravity Load Attachment

Material courtesy Simpson Strong-Tie

SDWS Timbar Scmw Spaciog Datail for Ledgars
iber Screw - 2012 and 2015 IRC Compliant Spacng
L to R Board

19
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Deck Ledger Gravity Load Attachment

« Alternatives to %z inch bolts and screws

— Installation, location, spacing per manufacturer’'s
instructions

* Not required to confirm installation per manufacturer’s
instructions, but

« If you do, be sure to use the instructions for the
product installed

« If you don't, disclaim and recommend evaluation

Deck Ledger Lateral Load Attachment

NAIL FLOOR SHEATHING WOOD STRUCTURAL PANEL
AT 56 IN.ON CENTER SHEATHING = % IN,

. T . L AL L B L
1,500 POUND 8
LATERAL LOAD HOUSE—b
NN RIM JOIST 4—DECK LEDGER
BTt UL 3*‘_ 7 1500 POUND
SaIED Ve LATERAL LOAD
THREADED ROD 2t ** | CONNECTOR
SLOPE 5 1 IN. PER FOOT
TOWARD DE(:K%jﬁ E VERTICAL LOAD
FASTENERS
HOUSE FLOOR JOIST ﬁ DECK JOIST

INSTALL ONE CONNECTOR SET NEAR EACH DECK EDGE

1,500 Pound Lateral Load Connectors
£ 2016 Dream Home Consuflants. LLC.

Deck Ledger Lateral Load Attachment

TICAL LOAD
FASTENERS

{8} 10d NAILS OR
DECK JOISTS (6) MANUFACTURER
APPROVED SCREWS

11
xS

% IN. SCREW INSTALLEDIN_|
SILL PLATE OR WALL PLATE;
REFER TO MANUFACTURER'S
INSTALLATION INSTRUCTIONS

2 750 LB. LATERAL LOAD CONNECTOR AT
4 LOCATIONS, EVENLY DISTRIBUTED,
LM ONE <2 IN. FROM EACH END OF DECK.
54- % ALTERNATE INSTALLATIONS POSSIBLE
o REFER TO MANUFACTURER'S

INSTALLATION INSTRUCTIONS

750 Pound Lateral Load Connectors

Connectors in Sill Plate or Wall Plate
© 2020 Dveam Homs Consuftants, LLC.

© 2021 Dream Home Consultants, LLC.
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Deck Ledger Lateral Load Attachment

» Bolts and screws may not provide adequate
lateral load connection

— Confirmation requires engineering analysis

 Lateral load connectors usually should be used
to provide lateral load connection

— Total lateral load resistance = 3,000#

— Examples: Simpson DTT2 (1,500#), DTT1 (750#)

Deck Ledger Lateral Load Attachment

Photos courtesy Dutton Smith

Deck Ledger Lateral Load Attachment

..d,-;-'..--.u.."- m:

20
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Deck Ledger Lateral Load Attachment

Illustration courtesy Simpson Strong-tie

omz
Do not over-drive
anchoring scraw
| Pradrll %" din. hofe lof tully ihreaded

{ag scraw. Pradeilling not required with
Strang-Onve® SOWH Timber-Hex HDG Scraw

{Siding not shown lor clanity)

Deck Ledger Gravity Load Attachment

Metal Plate Wood Trusses
Perpendicular to Band

© 2021 Dream Home Consultants, LLC.
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Deck Ledger Lateral Load Attachment

lllustration courtesy Simpson Strong-tie

[T - af

et ] DTTZ - 750-Pound Assembly {cont. )

5 F—t Candision 3~ Wall Plate s

Ly o Bulow Botiem of Deck Jaist

o ) The DTTIZ has boen testod

i ) with the Blodiing mwsermbly

4 — shown in Frgeres 5A and 58
e which slows the hoksoun o

be lowered up 10 3% befow

oL e boticen of the deck poist

in arder S ancher it he

0 ting O™ SDWS: IMRER
g Figure BA Figare 38 center of w will piwe

Soprrs (Mool e EEEATECER) Py mes) e
Bt Boking fer Cotmatens wpsa 0/
IDQE Bosting for Exmnes 3p 3o B

Deck Ledger Gravity Load Attachment

Metal Plate Wood Trusses
Perpendicular to Band

Recommended ledger attachment
— Gravity loads
* Ledger bolted or screwed to truss per SBCA
* See https://www.sbcindustry.com/deck-ledger-
attachmentLateral loads
— Lateral loads
* DTT1 (or equivalent) connectors

Metal Plate Wood Trusses

21
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Metal Plate Wood Trusses
Perpendicular to Band

Deck Ledger Gravity Load Attachment

Metal Plate Wood Trusses
Parallel to Band

* Recommended ledger attachment

— Gravity loads
* Ledger bolted or screwed to truss per SBCA
« See https://www.sbcindustry.com/deck-ledger-
attachment
— Lateral loads

* DTT1 (or equivalent) connectors

Metal Plate Wood Trusses
Parallel to Band

LaDDER FRAME

TOP CHORD
l\

REEFERALOCHS {24 SPF Miby

e

/‘.

!
wufﬂmmz/

EOTTOM CHORD

© 2021 Dream Home Consultants, LLC.

Metal Plate Wood Trusses
Perpendicular to Band

Metal Plate Wood Trusses
Parallel to Band

T2 LN 2164 97 MY EEPERBUCLKS ATEACH
HE¥2L004LOCATICN, CENTER HEEPERSLOGKS 48047

HEY2L0GE ATTAOH FO LICOER FRAE CHORDS Wl
0 (13T 2T ALS MO O EACHIEY SO0 WY
46 L8, R IR 1O DT AL

“NOTE.- IFVERTCAL WEBS IMLADDER FRAUE.
ARE ONLY -PLY 2048 INSTEAD OF &1 LUKBER,
DQNOT ATTAGH LEDGER T0 762 VERTICHL WEG
NEMSERS, [NSTALL KEY-BLOCHKS (SEE KEY-BLOCK
DETAIL BELOW) AT THE REQUIRED SPACING
INDICATEDI TABLES S &4

Metal Plate Wood Trusses
Parallel to Band

5/6/2021
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Metal Plate Wood Trusses
Parallel to Band

Deck Ledger Gravity Load Attachment

Concrete and Masonry Foundation Walls

Yes, directly to solid walls with approved anchors
No, hollow CMU walls (DCA 6 change)

Check condition of wall around anchors
— Cracks?

Report inability to confirm that anchors are
properly installed

Lateral load connectors are required

Deck Ledger Lateral Load Attachment
Concrete and Masonry Foundation Walls

Illustration courtesy Simpson Strong-tie

254" Min. Anchor
{ Embedment
5% Min. to i
top of concrete | .

4" Mechanically Gahva nized
Wedge-all* Ancher
{Model VFASF700MG])

© 2021 Dream Home Consultants, LLC.

5/6/2021

Metal Plate Wood Trusses
Parallel to Band

Photo courtesy John Cauthen

Deck Ledger Gravity Load Attachment
Concrete and Masonry Foundation Walls

2% IN. DIAMETER EXPANSION [ 7 2 "5
EPOXY OR ADHESIVE
ANCHORS INSTALLED

AND LOCATED PER
MANUFACTURER'S
INSTRUCTIONS

i

i JOIST
CONCRETE WALL OR b ® HANCER | DRGRIOIST
SOLID-GROUTED CONCRETE®, o DECK
BLOCK WALL ; . |LEDGER

Deck Ledger C tion to F

© 2016 Dveam Home Consultants, LLC.

Deck Ledger Attachment Defect

I (7
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Deck Ledger Attachment Defect
: =

|

Deck Ledger Attachment Defect

© 2021 Dream Home Consultants, LLC.
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Deck Ledger Attachment Defect

Photo Courtesy Welmoed Sisson

2

- N

L TR

j=h

Deck Ledger Attachment Defect
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Deck Framing
Framing Around Projections

» DCA 6-15, Figure 35, provides detail for framing
around a cantilevered structure

— Cantilever width < 6 ft., depth < 3 ft.

— > 6 feet wide: engineered design or support
beam with posts and footings as required

— Triple trimmers required if
* Joists 12 or 16 inches OC
« Joist span = 8 % feet

Deck Framing

Framing Around Cantilevers

TRIMMER JOIST HANGERS SCREWED INTO RIM
JOIST PER MANUFACTURER'S INSTRUCTIONS

am

I E HEADER

=6 FT.

DOUBLE TRIMMERS OK IF JOIST SPACING 12 IN,
OR 16 IN. O.C., OR IF TRIMMER LENGTH = 8% FT.

Deck Joist Framing Around Cantilever
& 2017 Dream Home Consultants, LLC.

Deck Framing
Framing Around Projections

© 2021 Dream Home Consultants, LLC.

5/6/2021

Deck Framing
Framing Around Projections

» DCA 6-15, Figure 35, provides detail for framing
around a cantilevered structure

— Special hanger required
* No nailed hangers

— Example: Simpson HUCQ with SDS screws
» Screw tips should be visible in band joist
+ Screw length on Simpson and USP screw heads

— No beam attachment directly to ledger
* Applies to all beams

Deck Framing
Framing Around Projections

Inspecting Deck Ledger Attachment

* Visually inspect band joist/rim board, sheathing,
and deck ledger
— Determine types, dimensions, condition of ledger,
band joist/rim board, fasteners

 Visually inspect deck ledger fasteners
— Inspect both inside and outside

— Determine fastener type
— Measure fastener location and spacing

— Measure deck joist span
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Standard Deck Inspections Four Hour

Reporting Deck Ledger Attachment

» Compare findings to deck construction guideline

» Report if deck ledger attachment does not
conform to deck construction guideline, or if
deteriorated or unsafe

— Degree of deficiency will vary
— Report it and explain risks

— Deficiency statement will vary depending on
deficiency

Reporting Deck Ledger Attachment

We observed that the methods and materials used to
attach deck, balcony, stair, porch, or landing ledgers to the
house do not comply with current accepted guidelines.
Simply installing fasteners may not be enough to ensure a
structurally sound connection. Fasteners should be
properly spaced and should be attached to an approved
band joist or rim joist in addition to other requirements.
Improper attachment could result in a structure collapse
causing injury. We recommend evaluation by a qualified
contractor based on DCA 6 guidelines and action as
recommended by the contractor based on those
guidelines. The attachment details requiring attention
include. but are not limited to: Picture(s), if any, are
examples.

DECK STAIRS

© 2021 Dream Home Consultants, LLC.

5/6/2021

Reporting Deck Ledger Attachment

Consider do not use deck warning for deck
ledgers attached using only nails and for decks
with significantly deteriorated (rusted) fasteners

Reporting Deck Ledger Attachment

Report if deck ledger attachment details are
concealed (common)

— Report limitation, warn there may be hidden
deficiencies, and recommend evaluation if
client wishes additional assurance about
condition

— Evaluation may not be practical, and destructive
examination will probably be required

Deck Stair Importance

Accidents involving stairs are one of the most
common causes of serious injury in a house.

All stairs are potentially dangerous, and deck
stairs especially so because they are often
poorly constructed and are exposed to the

elements.
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Standard Deck Inspections Four Hour

What Happens to Poorly Attached Stairs

Deck Stairs
Stringer Drop Header Attachment

TWEEN
TREAD DETHS ANE
FUSER HESIHTS
NN CLOSE RISERS OR
e
READ: HAT 4 IN, DUAME
s ‘SPHERE WILL HOT PASS

T .l = =
RISERS. EXTEND STRONGER SUPPORT
RYWHERE) \\Tﬁrkm POST A3 GUARD POBT IF
2 7

]' o ¥ SECURE USING 1 N

Teasm BOLTS WATH WASHERS.

LANDING 2 35T IN
NRECTION OF TRAVEL

E1TINOR
BELOW FROST 8

W FIRGERS
S1IFT- 304 FOR SOUID 5YP STIONGERS:
Dack Stairs with Suspended {Drop] Heador
2016 Drearn tosme Conuarts 1L

Deck Stairs

Stringer Attachment to Rim Joist

Picture and illustration courtesy Simpson Strong-tie

Simpson LSC — listed as a stringer connector

© 2021 Dream Home Consultants, LLC.

5/6/2021

Deck Stairs
Stair Stringer Cut v. Solid

Deck Stairs

Stringer Attachment to Rim Joist

« Stringer attachment to rim joist usually a weak
connection

— Almost always attached using nails

» Stringer connectors are specified in DCA 6
— Good luck finding them!

Stair Stringer Attachment Defect
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Deck Stairs Deck Stairs

Stringer Attachment to Rim Joist Stringer Attachment to Rim Joist

* Nailed stringers (the real world) 0 Il SR IR (D CERl TTals)

— Nailed drop headers are wron
— Nails (especially toe nails) may be subject to - <

withdrawal * Bolted is better, but still does not comply with DCA 6

—Asmall,, (e.g., 2x8) long rim joist may deflect

— Small plumb (vertical) cut or small bearing point ) .
causing fastener failure

does not provide good attachment surface
* Rim joist supporting stringers should be at least 2 x 10

Stair Stringer Attachment Defect Stair Stringer Attachment Defect

Photo courtesy Welmoed Sisson

© 2021 Dream Home Consultants, LLC. 28



Standard Deck Inspections Four Hour

Stair Stringer Attachment Defect

Stair Stringer Attachment Defect

Stair Stringer Attachment Defect

© 2021 Dream Home Consultants, LLC.

Stair Stringer Attachment Defect

G

Stair Stringer Attachment Defect
Y :

Deck Stairs
Reporting Nailed Stringer Attachment to Rim Joist

* Nailed stringers do not comply with DCA 6
— Report and explain risk

— Recommendation depends on stringer

attachment condition and on other stringer

construction details (e. g., stringer not secured
against lateral movement)

» Can nailed stringers work (real world)?
— Yes, thousands are doing so

5/6/2021
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Standard Deck Inspections Four Hour

Deck Stairs
Reporting Nailed Stringer Attachment to Rim Joist

» Nailed stringers are most likely to work when

— Threaded-type nails are used
— Stringers are restrained against lateral movement

— Full plumb cut bears on 2 x 10 or larger, well-
supported rim joist

— Enough, but not too many, nails are installed
— Stringers are not over-spanned

— Stringers are well-supported at the bottom

Deck Stairs
Reporting Nailed Stringer Attachment to Rim Joist

We observed that stair stringers are poorly attached to
the deck. This could result in a stair collapse causing
injury. Current accepted standards recommend using
stringer connectors to attach stringers to the supports.
Current accepted standards also recommend that the
attachment point be securely attached to the deck
including full plumb cut bearing on the supporting
structure. We recommend evaluation by a qualified
contractor based on DCA 6 guidelines and action as
recommended by the contractor based on those
guidelines. The stairs requiring attention include:
Picture(s), if any, are examples.

Deck Stairs
Stringer Bearing at Bottom

CLOSE RISERS OR
LINGT-CPENING SO
THAT 4 IN, CHAMETER
SPHERE WILL HOT PASS

EXTEND STRANGER SUPPORT
POGT A3 GUARD POST &

SECURE USING 1 N

x1amon [
BELOW FROST o
DEFTH

P e ————
£6FTFOR SYP CUT STRINGE
S1IFT- 304 FOR SOUID 5YP STIONGERS:
Dack Stairs with Suspended {Drop] Heador
2016 Drearn tome Conpuarts 1L

© 2021 Dream Home Consultants, LLC.
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Deck Stairs
Reporting Nailed Stringer Attachment to Rim Joist

We observed that stair stringers are attached to the
supports using nails or screws. This could result in a
stair collapse causing injury. Current accepted
standards recommend using stringer connectors to
attach stringers to the supports; however, alternative
attachment methods can function adequately if the
stairs are restrained against lateral movement. We
recommend monitoring the stairs for indications of
failure such as fastener withdrawal, stringer
movement, splitting wood, and deflection.

Deck Stairs

Stringer Bearing at Bottom

» DCA 6, Figure 34, calls for footings and 2 x 4
bearing blocks to support stringers

— Real world: not going to happen

» No specific prescriptive guidance in IRC

— General rule: = 3 in. of seat cut heel bearing on
concrete/masonry

Deck Stairs

Stringer Bearing at Bottom

* A practical alternative

— 2 3 in. of stringer seat cut heel bearing on solid
landing

— Concrete bottom landing with bottom of concrete
below frost depth

— Stringers restrained against lateral movement
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Deck Stairs Stringer Bottom Bearing Defect

Wy

Stringer Bearing at Bottom

ANGLED STAIR
STRINGER
CONNECTOR

FROST DEPTH

Deck Stairs Alternative Support Method

© 2018 Dream Home Consultants; LLC.

Deck Stairs Deck Stairs

Reporting Poor Stringer Bering at Bottom Reporting Poor Stringer Bearing at Bottom

We observed that stair stringers are not properly
bearing on supporting components. This could result in
a stair collapse causing injury. Stringer plumb (top)
— Nonetheless, report non-compliance cuts should fully bear on the supporting deck structure.
— Recommending action unnecessary if stringer is Stringer seat (bottom) cuts .h;fwe sufficient bearingl on
properly bearing on a solid landing support to reduce wood splitting and to reduce stringer
pulling away from the deck. We recommend
« Report actual poor bearing defects and evaluation by a qualified contractor based on DCA 6
T guidelines and action as recommended by the
contractor based on those guidelines. The stairs
requiring attention include: stringer seat cuts are
bearing on notched toes. Picture(s), if any, are
examples.

 Very unlikely to see DCA 6 detail

© 2021 Dream Home Consultants, LLC. 31
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Deck Stairs

Stringer Throat Depth Defect
Stringer Throat Depth =

£

» DCA 6-15, Figure 28, calls for 2 x 12 stringers
with = 5 in. throat depth

— Real world: lots of old decks will not comply

Stringer Throat Depth Defect

Deck Stairs
| .

Reporting Stringer Throat Depth

« Stringers with a throat depth < 5 in. do not
comply with DCA 6

— Report, explain risk, recommend action

Deck Stairs
Stringer Unsupported Length

Stringer Unsupported Length Defect
_ (Gua_rd Support too)

» DCA 6-15, Figure 28, calls for 2 x 12 stringers

— 6 ft. span for cut stringers

— 13 ft. — 3 in. span for solid stringers
— 7 and 16 feet in older DCA 6 editions

— Real world: lots of old decks will not comply

© 2021 Dream Home Consultants, LLC. 32
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Stringer Unsupported Length Defect

(Guard Support too
e

Deck Stairs
Stringer Bearing at Bottom

DEFERENCE BETWEEN
TREAD DETHS ANE
FUSER HESIHTS
NN CLOSE RISERS OR
e
READ: HAT 4 IN, DUAME
s ‘SPHERE WILL HOT PASS

[ .l = =
RISERS. EXTEND STRONGER SUPPORT
RYWHERE) \\Tﬁrkm POST A3 GUARD POBT IF
o

2 i BOLTS WATH WASHERS.

SECURE USING 1 N
Tezsm

E1TINOR
BELOW FROET)

EBTT FORSYP CUT STRINGERS
S1IFT- 304 FOR SOUID 5YP STIONGERS:

Dack Stairs with Suspended {Drop] Heador
2016 Drearn tosme Conuarts 1L

Deck Stairs
Reporting Stringer Unsupported Length

« Stringers that are longer than specified do not
comply with DCA 6-15

— Report, explain risk, recommend action

© 2021 Dream Home Consultants, LLC.

Deck Stairs
Stringer Support Posts

* DCA 6-15 calls for a 4 x 4 support post under
each over-spanned stringer (prescriptive method)

— Notch 4 x 4 and bolt to each stringer as a beam
— Support post on footing

— Real world: other details more likely

Deck Stairs
Stringer Support Posts

* Reporting non-compliance
— Report and explain risk

— Judgment call about recommendation

» Depends on support structure and condition

Deck Stairs
Landings

» DCA 6 cites IRC for landing requirement
— Same requirements as interior stairs
— Landing at top and bottom of each flight of stairs
« Flight of stairs is risers and treads between a landing

— Landing width = stair width and = 36 in. deep in
direction of travel

— Intermediate landing required if stair vertical rise >
12 ft.
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Standard Deck Inspections Four Hour

Landing Defect

ol L]
4/

Deck Stairs

Reporting Stair Landings
We observed stair landings are absent, are not the
recommended size, or are not at the recommended
locations. This is a fall safety hazard, especially for
children and those with reduced mobility. Current accepted
standards recommend that there shall be a floor or landing
at the top and bottom of each stairway. The width of each
landing shall not be less than the stairway served. Every
landing shall have a minimum dimension of 36 inches
measured in the direction of travel. Standards for stair
construction have changed over the years and this deck
may have been built under different standards. We

recommend appropriate safety precautions when using
stairs.

Deck Stairs
Stairway Width, Riser Height, Tread Depth

DCA 6-15 cites IRC for these requirements

— Tread depth 2 10 in. measured from leading edge
of adjacent treads

— Variance between treads and risers in flight of
stairs < % in.

— Local requirements vary

— Requirements have changed over time

© 2021 Dream Home Consultants, LLC.

Deck Stairs
Reporting Stair Landings

* Landing rules are mostly to facilitate emergency
egress

— Report non-compliance, explain risk

— Recommend caution using stairs for minor
discrepancies

— Recommend action for absent landings and
major discrepancies

* Local requirement will vary, especially for bottom
landing

Deck Stairs
Stairway Width, Riser Height, Tread Depth

DCA 6-15 cites IRC for these requirements
— Same requirements as interior stairs

— Stairway width > 36 in.

— Riser height <7 % in.

Deck Stairs

FINISHED RISER
|HE IGHT < 7 3/4 IN.

FINISHED TREAD)
DEPTH 2 10 IN.

FLIGHT 1

FINISHED DEPTH DIFFERENCE BETWEEN TREADS IN A FLIGHT < 3/8 IN.
FINISHED HEIGHT DIFFERENCE BETWEEN RISERS IN AFLIGHT = 3/8 IN,
VERTICAL RISE BETWEEN LANDINGS = 151 IN,

Riser and Tread Dimensions
22018 Dream Home Consultants, LLC.

5/6/2021
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Standard Deck Inspections Four Hour

Deck Stairs
Reporting Stairway Width, Riser Height, Tread Depth

» Stairway width rules are mostly to facilitate
emergency egress

— Report non-compliance, explain risk, recommend
caution using stairs for most discrepancies

Deck Stairs
Reporting Stairway Width, Riser Height, Tread Depth

Riser height and tread depth differences are a
more significant safety concern

— Fall hazard

— Report non-compliance, explain risk, recommend
action

* May require new stairs

Deck Stairs

Stair Treads
» DCA 6-15 Figure 29 and Table 6 call for

— Unsupported stairway tread < 18 inches for cut
stringer
» Use at least 2 x 4 or 5/4 treads for cut stringers

— Unsupported stairway tread < 36 inches for solid
stringer

» Use 2 x 8 or larger for solid stringer treads depending
on tread species

» 2 x 8 & larger wood tends to cup with age

» Spans for composite products may be less

© 2021 Dream Home Consultants, LLC.
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Deck Stairs
Reporting Stairway Width, Riser Height, Tread Depth

* Riser height and tread depth non-compliance is
a safety concern, but

— Not a big deal if consistent and close to required
measurements, or are accepted locally

— Report non-compliance, explain risk, recommend
caution using stairs for minor discrepancies

Deck Stairs

Reporting Stairway Width, Riser Height, Tread Depth

We observed that stair risers are too tall or are not
uniform in height. This is a fall safety hazard,
especially for children and those with reduced
mobility. Current accepted standards in North
Carolina recommend that the maximum riser height
shall be 8 1/4 inches. The greatest riser height within
any flight of stairs shall not exceed the smallest by
more than 3/8 inch, except for top and bottom risers
which are allowed a 3/4 inch difference. We
recommend action by a qualified contractor. The
risers requiring attention include: Picture(s), if any,
are examples.

Deck Stairs

Stair Treads

- ] TREAD ATTACHMENT TO
PLUMA STRINGER OR LEDGER FOR
*cur 2 X_OR 54 TREADS

— (2} 8 THREADED NAILS OR
STRINGER
Z5IN p
\ M= CUT STRINGER TREADS
.. SEATCUT Passc-ai

| cur 2) #8 WOOD SCREWS = 2% IN.
e Sy

STRINGER
\ i 24 LEDGERS UNDER ALL OF TREAD,
LEDGER ATTACHMENT TO STRINGER

{4) 10 THREADED MAKLS OR.

o (428 SCREWS 23
sear T — ]
SEAT CLT HEEL—T0E. - I
= W = |

ALL STRINGERS 2 X 12 ID STRINGER TREADS
56 FT. FOR SOUTHERN PINE CUT STRINGERS mzuxsam"rfmseﬁ
F13IFT -3 FOR SOUTHERN PINE SOLID STRINGERS DEPENDS ON WOOD SPECIES

Deck Stair Stringers and Treads.
£ 2010 Draen Home Consaltants. LLC
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Standard Deck Inspections Four Hour

Stair Tread Defect

Deck Stairs
Reporting Stair Treads

» Treads with greater than specified spans or
improper support do not comply with DCA 6

— Report, explain risk, recommend action
» No prescriptive guidance in IRC

— Use DCA 6 or make a judgment call about how
to report

Deck Stairs

Stairway Nosing

NOSING <9/16 IN. HiseR
NOSING [J*
RISER+ RADIUS

NOSING = 3/4 IN. AND = 1 1/4 IN. FOR ALL NOSING PROFILES
< 3/8 IN. NOSING DEPTH DIFFERENCE FOR ALL TREADS

Tread Nosing Dimensions
© 2015 Dream Home Consultants, LLC.

© 2021 Dream Home Consultants, LLC.

Stair Tread Defect

Deck Stairs
Stairway Nosing

* IRC R311.7 is the source for these requirements
— Same requirements as interior stairs
— Nosing not required if treads = 11 in. deep
— Nosing depth 2% in. and < 1 % in.

— Variance between nosing depth < % in. over entire
stairway

— Local requirements may vary

Deck Stairs
Stairway Nosing Defect

5/6/2021
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DECK GUARDS

Deck Guards

» DCA 6, Figure 24, provides details for typical
horizontal deck guards with 2 x 2 wood balusters

» DCA 6, Figures 25 and 26, provide details for
attachment of horizontal deck guard posts

— Also applies to stair guard top posts

» DCA 6, Figure 30, provides details for stair
guards

Deck Guards

» DCA 6-15 cites IRC for opening size in and under
guards

— Same as interior guards

—4 in. diameter sphere should not pass through or
under horizontal guard openings

— 4% in. diameter sphere should not pass through
stair guard openings

— 6 in. diameter sphere should not pass under stair
guard openings

© 2021 Dream Home Consultants, LLC.

5/6/2021

Guard and Handrail Importance

Guard failures are one of the most common
reasons for deck-related injuries.

Lack of a graspable handrail at deck stairs is a
nearly universal defect. It is difficult to know
how this relates directly to deck-related injuries,
but there is a likely correlation.

Deck Guards

» DCA 6, Figure 34, provides details for securing a
stair guard bottom post to a footing

— Stair guard post needs more moment resistance
than obtained by securing the post to the stringer

» DCA 6-15 provides no prescriptive guidance for
attaching intermediate stair guard posts

* Real world: many decks will not comply with
guard post attachment details

Deck Guards - Horizontal
General Rules

ulslnlaluinialy

‘GUARD REQUIRED IF SURFACE IS
MORE THAN 30 IN. ABOVE GRADE OR FLOOR WITHIN 35 IN

Guard at Raised Surface
© 2015 Dream Home Congultants. LLC
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Deck Guards

General Rules

cap ATTACH 2 724 TP RRD BOTTOM RALS
WITH ¢33 164 THREALED HALS O WITH 23 83 THREADID NALS
1412 X 31N WOOD BEREWS 12185 2 % IR WOOD SCREWE
BOTTON RAL IS OPTICRA
56 F1 BETWEEN UMD BOSTS MOLUGNG STARS |

AT

Deck Guard Post

Recommended Attachment Method
GUARD POST

Z4K4 —»

J HOLD-DOWN ANCHOR:
THg'E_\'.ASDED NNL‘i INSTALLED PER
CREWS MANUFACTURER'S INSTRUCTIONS
R
= SR
-
zzm.r s %50 g
F 0 o o

A28 BN
. A | Fe——"

3
=ZIN. izl
3

DECK JOIST

4
RIM JOIST 2 2X8
Guard Post Conni
o

ection to Rim Joist at Deck Joist
017 Dream Home Consuitants, LLC.

Deck Guard Post

Recommended Attachment Method

HOLD-DOWN ANCHOR
INSTALLED PER
MANUFACTURER'S INSTRUCTIONS

S
o

o
RIM JOIST = 2X8
) (=]
THREADED MAILS ©
OR SCREWS

=2%IN.ANDsSIN. % 22 IN. BETWEEN TOP
BETWEEN % IN. DiameTer. CUARDFOST — ~ anp sorom o
BOLTS WITH WASHERS JOISTS AND ALL BOLTS
Guard Post Connection at Rim Joist Between Deck Joists
2 2016 Dream Homa Consultants, LLC.

© 2021 Dream Home Consultants, LLC.

Guard Height Defect?

Deck Guard Post
Recommended Attachment Method
GUARD POST -

2 dX4 —»|

pr— HOLD-DOWN ANCHOR
THREADED NRILS

INSTALLED PER
MANUFACTURER'S INSTRUCTIONS
I

1

1949 G S
"0 50| |0 oMl
— 12N DIAMETER
ANDS5IN
= BOLTS WITH WASHERS
Ne—"

e 216N :
22} . EP= >

22N,

RIM’JOEST accmncfanmusn DEN?JOIS!
=28 TG JOISTS WITH 10d
DEFORMED SHANK NAILS
TOP AND BEOTTOM

Guard Post Connection When Deck Joists are Parallel to Post
© 2017 Direaen Home Consultants, LLC.

Deck Guard Post
Alternative Attachment Method

Illustration courtesy Simpson Strong-Tie

5/6/2021
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Deck Stair Guards

HANDRAIL HEIGHT MAY EXCEED 38 iN. HERE®
WHEN TRANSITION FITTING IS USED._ |

LANDENG A~ HANDRAIL NOT REQUIRED WHEN
FUGHT OF STAIRS s 3 RISERS
FLIGHT 1 GLARD NOT RECUIRED WHEN

LANDING FLIGHT OF STAIRS £ 30 IN.
ABOVE ADJACENT SURFACE

1 GUARD 23N, 5 STAIR GUARD OPENING MUST NOT PASS:
2 STAIR GUARD HEIGHT = 34 I8, AND 5 38 IN 4 %N, CRAMETER SPHERE
TO LINE TREADS L} BOTTOM RAIL. RISER: AND
3 STAIR GUARD MUST CONTINUE BECAUSE TREAD MUST NOT PASS & IN. DIAMETER SPHERE
STAIRS ARE ONE FLIGHT WITH MO LANDING T POSTS GPACED S 6 FT
4 GUARD OPENING MUST NOT PASS 4 1N
DIAMETER SPHERE

Deck Stair Guards and Handralls
Lo

2017 Dewarn Home Consutasis.

Guard Post Attachment Defect

L 4 Mg

© 2021 Dream Home Consultants, LLC.
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Guard Post Attachment Defect

Guard Post Attachment Defect

Guard Post Attachment Defect
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Guard Post Attachment Defect

Guard Post Attachment Defect

=

Guard Post Attachment Defect

© 2021 Dream Home Consultants, LLC.

5/6/2021

Guard Post Attachment Defect

Guard Post Attachment Defect
-

Guard Post Spacing Defect

= ”:;‘ 1 L)

Eﬂh
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Baluster Attachment Defect

.i“ \ - |
'\ S

Guard Opening Defec

© 2021 Dream Home Consultants, LLC.
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Baluster Attachment Defect

Guard Opening Defect

Guard Opening Defect
Y 7 '
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Guard Opening Defect Guard Opening Defect

—

9uard Qpen_ipg Defect Stair Opening Defect

L 3
vl

Deck Guards

Wire cables as fill-in components

— Must be taut enough so cannot move beyond 4
inch sphere opening size

— Look for tubes in posts to reduce wood wear

— Climbability may be an issue in some jurisdictions

Glazing as fill-in components
— Must be safety glazing
— Must comply with 50 pound load rule

© 2021 Dream Home Consultants, LLC. 42
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Deck Guards

—— ————r

Deck Guards
Reporting Deck Guards

» Deck guards not installed as indicated in the
previous illustrations do not comply with DCA 6

— Report, explain risk, recommend action

— Alternative post attachment details are possible, if
installed per manufacturer’s instructions

© 2021 Dream Home Consultants, LLC.

5/6/2021

Deck Guards

S8
-

—
"

—

Deck Guards

» Check at and under penetration by guard (and
other) posts at decks and balconies over
finished areas

— Major water leak points

» Check guard height near house on decks with
sloping floors (for water drainage)
— Guard height may be short at house

Deck Guards
Reporting Deck Guards

» We observed that a guard does not appear adequately secured to

the deck or similar structure. This could result in a guard collapse
causing injury. Current accepted standards recommend that guards
be capable of withstanding a single concentrated 200 pound load
applied in any direction along the top. The recommended method
for complying with this standard is using properly installed 4x4 posts
and attachment hardware. While the current installation method is
common practice in North Carolina, it is not recommended by
national authoritative references and has not been tested for
structural stability. The method is unlikely to comply with the load
requirement, especially as the structure ages. We recommend
evaluation by a qualified contractor based on DCA 6 guidelines and
action as recommended by the contractor based on those
guidelines. The guards requiring attention include: Picture(s), if
any, are examples.
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DECK
HANDRAILS

Deck Stair Handrails

» DCA 6 cites IRC for deck stair handrail
requirements (and all exterior stairs)

— Continuous from top riser to bottom tread nosing
— Graspable profile, specific dimensions

— Return or post at each end

» Real world: few deck handrails comply

Deck Stair Handrail Defect

© 2021 Dream Home Consultants, LLC.

5/6/2021

Deck Stair Handrails

DCA 6 cites IRC for deck stair handrail
requirements (and all exterior stairs)

— Same as interior stairs
— Required if 4 or more risers

— Height 34 in. — 38 in. above tread nosing

Deck Stair Handrails

TYPE 1 TYPE 1 TYPE 2} HANDRAIL
CIRCULAR NON-CIRCULAR FINGER RECESS WITH
HANDRAIL HANDRAIL ON BOTH SIDES RETURN

o o FUINTO2 3N,

L HANDRAIL
€ [l raam -
= TR IN
B [ bz 3w IN \,'

DIAMETER BETWEEN  A+B+C+D BETWEEN - fe—] *
114 IN. AND 2 IN. 41N AND G 104 IN. =81 IN RETURN
E=s21M4IN
Deck Handrail Shapes
© 2015 Divam Homs Cormulants. LLC
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Deck Stair Handrail Defect

Photo courtesy Joe Moore

DECK

FRAMING

Deck Framing Importance

Deck framing is not a common direct cause of
deck collapse and injury, but it can be a
contributing factor. Framing should be carefully
inspected.

© 2021 Dream Home Consultants, LLC.

Deck Guards
Reporting Deck Handrails

* Deck handrails not installed as indicated in the

previous illustrations do not comply with DCA 6
and the IRC

— Report, explain risk, recommend action

Deck Framing

» Most everything not already discussed

— Joist installation including hangers and connectors
— Beams

— Posts and footings
— Bracing
— Corrosion and deterioration

— Flooring (decking)

Deck Framing
Joist Attachment to Beam and Ledger

» DCA 6-15, Figures 5 and 6, provide details for
deck joist attachment to the ledger and beam

— Joist hangers are specified

— Nailed angle brackets are expressly forbidden by
DCA 6

* But were allowed by manufacturer’s instructions until
recently

* New heavy duty angle brackets attached using screws
are available

5/6/2021
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Deck Framing
Joist Attachment to Beam and Ledger

Deck Framing
Why Not Ledger Strips

Photos courtesy Frank Woeste and Joe Loferski, Virginia Tech

Ledger strips are common, but not recommended

—(3) 16d nails in ledger under each joist, (4) 16d
gun nails

IRC 2018 no longer allows ledger strips

(R507.6.2)

— DCA 6 never has allowed them

Recommend monitoring ledger strips, at least

Deck Framing
Joist Attachment to Ledger
JOIST INSTALLED

ON LEDGER, (3)
164 NAILS UNDER

Deck Framing
Joist Attachment to Beam

JOIST HANGER JOIST INSTALLED
EACH JOIST INSTALLED PER ON LEDGER, (3)
JOIST HANGER (COMMON PRACTICE, At B LS e
ANGLE BRACKET INSTALLED PER BUTNOT JOISTFLUSHWITH  JOIST FLUSH WITH
(COMMON PRACTICE, MANUFACTURER'S RECOMMENDED, AND TOP OF BEAM TOP OF BEAM
AND NOT ALLOWED INSTRUCTIONS NOT ALLOWED BY . i
BY 2018 IRC) (RECOMMENDED) 2018 IRC) (3} 8d THREADED
NAILS TOE NAILED 2 . - I -
o | ON ONE SIDE OF JOIST
1 ON THE OTHER SiDE, . .
. . USE ONLY IF DECK 1S
— ATTACHED TO HOUSE L .
. . (ALLOWED BY 2018 1RC  (REQUIRED BY 2018 IRC
= IF MULTLPLY BEAM) IF SINGLE-PLY BEAM) ...
o | i - “(COMMON PRACTICE.
| Deck Joist Attachment to Beam 2 SociocoinENOED:

©.3015 Dénam Home Conatants. LG 2018 IRC,
e e _
© 2018 Dream Home Considants, LLC.

Deck Framing Deck Framing
Joist Hanger Selection Joist Hangers
« Minimum vertical load capacity 500 Ib. for 2 x 8 S

— Simpson LUS26Z, LUC26Z (16d nails), LUS28Z
(10d nails)

* Minimum vertical load capacity 600 Ib. for 2 x 10

— Simpson LUS28Z, LUS210Z (10d nails) LUC210Z
(16d nails)

* Nailed joist hangers should not support beam on
the deck ledger

— Hanger should be screwed into band joist/rim
board
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Joist Hanger Defect

© 2021 Dream Home Consultants, LLC.
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Joist Attachment Defect

Ry |

Joist Attachment Defect

el

Joist Attachment Defect
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Joist Attachment Defect Deck Framing
Hangers & Connectors (Simpson)

* Install per manufacturer’s instructions

* Manufacturers have free download instructions,
PDF and phone apps

» Following based on Simpson instructions

Deck Framing Deck Framing
Hangers & Connectors (Simpson) Hangers & Connectors (Simpson)
* Hole filling
—Round: (@ fill it » Fasteners

— Oblong: - fill it — No screws unless manufacturer’s product and

" - allowed by product installation instructions
— Hexagonal: . fill it when attaching directly to concrete
or masonry » No wood screws, deck screws, or drywall screws

— Triangle: A fill it when increased strength is required * Do not combine screws and nails to secure the same
by engineer connector

— Diamond: ‘ no fill requirement (temporary)

Deck Framing Deck Framing
Hangers & Connectors (Simpson) Hangers & Connectors (Simpson)

» Fasteners

. . : * Fasteners
— Hand-driven nails or manufacturer-supplied gun

nails usually specified — Framing gun nails
 16d common (0.162 x 3 % inches) for double hangers * Most are 0.131 or smaller (8d thickness)
+ 10d common (0.148 x 3 inches) for single hangers * No clip head nails
« Other nails reduce load values, or not allowed * Usually not ok for hangers
+ Common nails have rounded flat head * Probably ok for uplift connectors

« Sinker nails have smaller tapered head with waffle
pattern
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Deck Framing
Hangers & Connectors (Simpson)

lllustrations courtesy Simpson Strong-Tie

Deck Framing
Hangers & Connectors (Simpson)
* Installation
— No field alterations
» No additional holes
» No bending beyond design parameters, only one bend
* Most not designed to be bent
— No damage including over driven fasteners

— Hanger depth = 60 % of joist depth

— Gap between joist in hanger and support (ledger
or beam) < % inch

Deck Framing
Hangers & Connectors (Simpson)

R

© 2021 Dream Home Consultants, LLC.

Hanger over-spread Hanger nol plumb

5/6/2021

Deck Framing
Hangers & Connectors (Simpson)

lllustration courtesy Simpson Strong-Tie

Smooth Shank

31313431
- Spiral Shank

T LAV =
Annular Bing Shank

Deck Framing
Hangers & Connectors (Simpson)

Deck Framing
Hangers & Connectors (Simpson)

49



Standard Deck Inspections Four Hour

Deck Framing
Hangers & Connectors (Simpson)

Hanger & Connector Defect

Hanger & Connector Defect

Photo courtesy Welmoed Sisson

A

© 2021 Dream Home Consultants, LLC.
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Hanger & Connector Defect

Right photo courtesy Mike Casey

Hanger & Connector Defect

Hanger & Connector Defect
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Hanger & Connector Defect

Deck Framing
Reporting Joist Attachment

» Deck joists not attached to the top of a deck beam
as indicated in the previous illustration do not
comply with DCA 6 and the IRC

— Report, explain risk, recommend action

Corrosion
Joist Hangers, Connectors, Fasteners

* Almost all deck hardware is steel

» All steel exposed to moisture eventually corrodes

— Galvanized and stainless steel just corrodes more
slowly

« A little corrosion can significantly weaken the
hardware

 Visible corrosion can mean worse corrosion
where not visible

© 2021 Dream Home Consultants, LLC.

Deck Framing
Reporting Joist Attachment

« Joist hangers are required by DCA 6 and the
2018 IRC if joists run into the side of a beam or
ledger

— Report, explain risk, recommend action

— Ledger strips were allowed (an still are locally),
recommend monitoring at least

Deck Framing
Reporting Joist Attachment

* Report hangers and connectors that are
damaged, corroded, or improperly installed
— Explain risk

— Recommend action

Report cantilevered joists supported by 2 x 2
ledger strip on deck ledger

— Explain risk

— Recommend installation of joist hangers or engineer
evaluation

Corrosion
Joist Hangers, Connectors, Fasteners

» Galvanization coats steel with zinc

— More zinc is better (= G185)

— Zinc wears away to protect the steel

— Once zinc wears away, steel rusts

5/6/2021
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Corrosion
Joist Hangers, Connectors, Fasteners

Corrosion Defect

Photo Frank Woeste
“White rust”

— Zinc is wearing away

— Report and recommend monitor for replacement
Significant red rust

— Hardware is compromised

— Report and recommend evaluation

Corrosion Defect Corrosion Defect

T

Corrosion Defect Corrosion Defect
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Corrosion Defect

B

Deck Framing
Joist and Cantilever Span

* DCA 6 and IRC tables are different
— DCA 6 limits cantilever distance
— IRC reduces joist span, allows L/4 cantilever

— May need to consult both

» DCA 6-15 calls for blocking of cantilevered joists
above beam

Joist Cantilever

© 2021 Dream Home Consultants, LLC.
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Deck Framing
Joist and Cantilever Span

* DCA 6 Table 2 and IRC 2015 Table R507.5
provide joist maximum clear span and cantilever
distance

— Tables based on joist size, lumber species

— Wet service conditions assumed

* Do not use interior span tables

Deck Framing
Joist Span

WO
T CANMLEVERED

|| losmowa cavmpvn
L e T
iy TP st
rman T KT
t iy

TS ST DTy

Joist Cantilever
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Joist Cantilever

Photo courtesy John Guy

Deck Framing
Joist Notches and Holes

A

: NOTCH OK NO NOTCH IN MIDDLE 1/3 NOTCH OK
;
i« ____[34NOTCHDEPTH= 160 =2 IN. FROM ANOTHER (BT
’ NOTCH OR HOLE
i NOTCH LENGTH = 1/3 D b
r HOLE DIAMETER < 1/3D
¢ NOTCH DEPTH AT
i } ENDs 14D 22 IN. FROM EDGH
F D = ACTUAL JOIST DEPTH E

Floor Joist Notching and Boring

& 2015 Dream Home Consuliants, LLC.

Joist Notch and Hole Defect

|

Deck Framing

Reporting Improperly Installed or Improperly
Modified Deck Joists

* Report joists that are over-spanned, excessively
cantilevered, or improperly notched or bored,
explain risk, recommend replacement or action

Deck Framing
Beam Span and Construction

Deck Framing
Beam Span and Construction

* DCA 6-15, Table 3A, and IRC 2018, Table
R507.5, provide beam maximum clear span
distances * DCA 6 and IRC tables are different
— Tables based on beam size, lumber species, and — Pick one, but use either DCA 6 or IRC for all
deck joist span beam and joist spans
— Joists assumed from one side only

— Beam may cantilever past post
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Deck Framing
Beam Span and Construction

@16IN.O.C.
FOR 3 MEMBER BEAMS, ATTACH BOTH OUTER
MEMBERS TO INNER MEMBER AS INDICATED

Deck Beam Specifications
© 2015 Droam Home Consultants, LLC.

Beam Construction and Support Defect

Beam Construction Defect

© 2021 Dream Home Consultants, LLC.
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Beam Span Defect

Beam Construction and Support Defect

Deck Framing
Beam Attachment and Support

DCA 6-15, Figures 8A and 8B, and IRC 2015,
Figure R507.5.1(1) and (2), illustrate approved
beam bearing on post and beam attachment to
post

— Split-post beams, side-saddle beams, and other
methods not involving beam bearing on a post
do not comply with DCA 6 and the IRC
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Deck Framing
Beam Attachment and Support

* Post should support one beam or member

— Support rim joist (including double) on post-
supported beam using joist hanger

Beam Support Defect

pport Defect

ourtesy Joe Moore

© 2021 Dream Home Consultants, LLC.

Deck Framing

5/6/2021

Beam Attachment and Support

BEAM SPLICE
AT POST

= 5% IN.
T oo | ‘
| o ;'T

NOTCHED POST METHOD POST CAP METHOD
Z2%IN
|4,
u 22IN:
121N, 13
BOLTS
WITH <5IN,
wasusks\x,, L
L s . 4%4 POST
- b= 204 . POST LENGTH
BX6 AND X8 Al
POST LENGTH
S14FT.
*
TREAT WOOD CUTS WITH COPPER NAPHTHENATE
OR OTHER APPROVED MATERIAL
Deck Beam Support
£ 2018 Dream Home Consultants, LLC.

Beam Support Defect

=2%IN
2%l
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Beam Support Defect

Photo courtesy Joe Moore

Beam Support Defect

© 2021 Dream Home Consultants, LLC.

Beam Support Defect

Beam Support Defect
b/ - = |

il

I O

5/6/2021

57



Standard Deck Inspections Four Hour 5/6/2021

Beam Support Defect

Photos courtesy Frank Fletch C

Thank You!

Comments and Questions

bruce@DreamHomeConsultants.com

DreamHomeConsultants.com
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