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Credit(s) earned on completion of
this course will be reported to AIA
CES for AIA members. Certificates
of Completion for both AIA
members and non-AIA members

This course is registered with AIA
CES for continuing professional
education. As such, it does not
include content that may be
deemed or construed to be an
approval or endorsement by the
AIA of any material of
construction or any method or
manner of

handling, using, distributing, or
dealing in any material or
product.
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Descrigtion

When properly designed, wood frame structures will
resist damage by moisture and living organisms.
Recommendations for control of moisture and
protection against decay and insect infestations are
contained in AWC's Design of Wood Frame Structures
for Permanence, WCD No. 6. Protection of wood
frame structures to provide maximum service-life
involves four methods of control, which can be
handled by proper design and construction: (1)
control moisture content of wood, (2) provide
effective termite controls, (3) use of durable
materials such as naturally durable or preservative
treated wood, and (4) quality assurance.
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Learning Objectives

Upon completion, participants will
1. Understand conditions necessary for wood-
destroying organisms to thrive
2. Understand construction techniques that prevent
moisture intrusion into wood-framed structure including
code-required clearances, site drainage, and correct
placement of moisture barriers
3. Understand remedies for improper design and
construction
4. Be knowledgeable about preservative treated wood
and naturally durable species, grading issues, and tips
on preventing moisture-related insect and fungal attack

Polling Question

What is your profession?
a) Architect
b) Engineer
c) Code Official
d) Builder
e) Other

Copyright © 2016 American Wood Council
All rights reserved.
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Building Code Role

- State and local variations
- Code official is final authority
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Graphic Source: www.awc.org nmmm: m CHCk Tor Overview Text

Conditions for Trees

- Moisture
« Air

First 3 years after planting:
3
\s @f}o Check every other day in
; fast-draining soils, weekly

in slow-draining soils

Water within the
dripline

A5 R R by

Giant Sequoia

3000years CEEs——===T
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Conditions for Organisms

Conditions necessary for
wood-destroying organisms

- Moisture

-  Oxygen
- Warm Temperature
- Food Source

Graphic Source: USDA FPL Wood Handbook
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Glacier Hotel — Montana — 1915

o — —— g e

From Designing for Durability — reThinkWood.com
Photo courtesy of David Restivo, National Park Service; inset photo by T.J. Hileman, courtesy of Montana State University Library

Butler Brothers Building — Minneapolis - 1906

From Designing for Durability — reThinkWood.com
Building interior: Preservation Alliance of Minnesota; Building exterior: Butler Square
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Proper Design for Maximum Service Life

- Control moisture content .
Design

- Termite barriers/details ngﬁod Frame
tructures

for Permanence

- Naturally durable and
preservative treated wood

- Quality assurance

6 Wood
= Construction
Data

Available free: www.awc.org

Best Practices - Construction

- Positive drainage

- Adequate separation

- Ventilation and condensation control

- Naturally durable and preservative treated wood

Copyright © 2016 American Wood Council
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Moisture Content

- MC < 20%

+ no decay

«- MC > 25%
- optimum condition
for decay

Orlay
@Qsiep Moisture Content: 25 %

Demo 1: Wood Cell Moistire Content

Graphic Source: Washington State University — Civil Engineering

Rain Exposure Zones

 Liquid flow is most
significant moisture
load

 Rain

« Groundwater

Extreme ] Over 60"

Moderate [ 20"- 40"

Graphic Source: WCD 6
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Hygro-Thermal Zones

- Air movement and
diffusion are less
significant moisture
contributors

Graphic Source: WCD 6

Wood Equilibrium Moisture Content

Table 4-2. Moisture content of wood in equilibrium with stated temperature and relative humidity

Temperature Moisture confent (%a) at various relative humidity values

CC (P % 10% 15% 20% 25% 30% 35% 40% 45% 50% 53% 60% 65% 70%

75% 80% 85% |90% 93%

-11 (300 14 26 37 46 55 63 71 79 87 95 104 113 124 135
44 (400 14 26 37 46 55 63 71 79 87 095 104 113 123 135
100 (50) 14 26 36 46 55 63 71 79 87 95 103 112 123 134
156 (60) 13 25 36 46 54 62 70 78 86 94 102 111 121 133
211 (70) 13 25 35 45 54 62 69 77 835 92 101 110 120 131
267 (80) 13 24 35 44 53 61 68 76 83 91 99 108 117 129
322 (@0) 12 23 34 43 51 50 67 74 81 89 07 105 115 126
378 (1000 12 23 33 42 50 58 65 72 79 87 95 103 112 123
433 (110) 11 22 32 40 49 56 63 70 77 84 092 100 110 120
480 (1200 11 21 30 39 47 54 61 68 75 82 89 07 106 117

4=mmmm Desorption

» More difficult

Table Source: USDA Forest Products Lab Wood Handbook

Resorption (adsorption) )

 Prolonged exposure at high RH
 Covered structures considered dry (<19%)

149 165 185210 243
149 165 185210 243
148 164 184|209 243
146 162 1821207 241
144 160 179|205 239
142 157 177202 236
139 154 173|198 233
136 151 17.0 195 2209
132 147 166|191 224
129 144 162|186 220
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Polling Question

What is the optimum moisture content for wood
decay?
a) 10%
b) 15%
c) 20%
d) 25%

Water Management Principles
- Deflection

- Distance (separation)
- Drainage

- Drying

- Durable Materials

Graphic Source: Canadian Wood Council
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Moisture Control

- Site drainage
- Building drainage
- Separation of wood elements

Material Handling and Storage

- EWP MC typically < 15%

Copyright © 2016 American Wood Council
All rights reserved.
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Material Handling and Storage

p— — Y

From Designing for Durability — reThinkWood.com
Photo courtesy of KK Law
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Weather Protection

- Close-in as quickly as
possible

Roof coverings
Building envelope

From Designing for Durability — reThinkWood.com
Photo courtesy of Togawa Smith Martin, Inc.

Weather Protection

- Allow drying before
installing insulation
and gypsum

Durability
Shrinkage

Copyright © 2016 American Wood Council
All rights reserved.
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- Solutions

* Naturally d

* Preservative treated

urable

« Under roof/eave
+  Similar covering

» Top and end caps
« Industry practice

Detailing and Maintenance

+ Structural Glulam — exposed (2015 IBC 2304.12.2.4)

Detailing and Maintenance

- Structural Glulam — exposed — top/end cap details

FIGURE 18A

OR SLOPED MEMBERS

TOP CAP FOR HORIZONTAL

FIGURE 188

END CAFP FOR EXPOSED BEAMS
‘OR VERTICAL MEMBERS

Mails or screws
Air space (1/2" min.)
[— Discontinuous wood strips

[
o W

P—h\elﬂl cap with insect

screen of sides ond ends

¢— Arch or beam

Exposad section of
arch or beam must be

preservatively treated

EMND VIEW

Mails or screws

Air space (1/2* min.)
ﬁ Metal cap

Rl [ |

"y H R

Building sealant

4¢— Beam

Exposed section of
beam must be
preservatively treated

_\]\_

TOP OR SIDE VIEW

Source: www.apawood.org
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Detailing and Maintenance

- Structural Glulam — exposed
- Tapered under roof
- Untreated

Detailing and Maintenance

- Exposed poles & glulam
- Under roof overhang
- End caps

e

\ "\1'-5_....

From Designing for Durability — reThis
Photo courtesy of Brian Gassel, tvsdesign

Copyright © 2016 American Wood Council
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Detailing and Maintenance - Ventilation

Detailing — Code Requirements

« Crawl space girder and floor joist
« 2015 IRCR317.1(1)
- 2015 IBC 2304.12.1.1 — FINISH FLQOR

ESTULY oIS oy Ziiae

- FLOOR JOIST y

o

TN GIRDER
N 4§é ‘_/
18 L - [ -
MIN. - 12
« MIN
=TT Ll—l n; a .—r_'r—'_”—L'—L
T T N S T T
|_|_|_= =J_|_E a¥ < " =g=£=
HIEINHIE - .-, |[BEIEIE
l L S L Ly
Graphic Source: WCD 6 [=I= =TT =1
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+ Wood on concrete/masonry
« 2015 IRCR317.1(2)
« 2015 IBC 2304.12.1.2

Detailing — Code Requirements

FLASHING

WEEP HOLES [\

4 FT. O.C.

—w—{—=—1" AIR SPACE

FLOOR JOIST

-~

Graphic Source: WCD 6

 Siding
« 2015 IRC R317.1 (5)
« 2015 IBC 2304.12.1.5

Detailing — Code Requirements

AT LEAST
1" FOR DRIP‘

1 FLOOR JoIST

-

A

MIN.

EII
MINB

JAMP—
2ROOFED

Graphic Source: WCD 6

Soup
MASONRY
CAP

18"
MIN.

—

Copyright © 2016 American Wood Council
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Detailing — Code Requirements

- Siding
2015 IRC R317.1 (5)
2015 IBC 2304.12.1.5

MIN. 2"
CLEARANCE

CONCRETE PORCH
JR PATIO SLAB

; FLOOR JQIST =<~
4

77 ]

P

-

. SOIL 18"
== COYER MIN.
|||:|||: WHEN

Bl 1L NEEDED § §
:m:u T T TT——I T
H=jl= ==

Graphic Source: WCD 6 :l | |:| | , —| | |E| | |E| | |:

Detailing — Code Requirements

- Siding
2015 IRC R317.1 (5)
2015 IBC 2304.12.1.5

SHEATING
PAPER WHERE
REQUIRED

FLASHIN
STARTER STRIP\

w AT AR, S R R

ROOQFING
TURNED UP

A Pl AGAINST
Graphic Source: WCD 6 SHEATING

Copyright © 2016 American Wood Council
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Detailing — Code Requirements

 Wood columns 4
+ 2015IRCR317.1.4 (1)

|, —WOQD POST
+ 20151BC 2304.12.2.2

PIN
VAFOR
MOISTURE\
BARRIER\\" ;= RETARDER
Ly /

[+ a
4. =

. SI=I=I1IF III—III—II
Graphics Source: WCD 6 [HEEEE I| I EI =ENS

Detailing — Code Requirements

- Wood columns

FINISH FLOOR

2015 IRC R317.1.4 (2) — crawl space
2015 IBC 2304.12.2.2 FLOGR JQIST
GIRDER
WO00D POST
- MI

N.

MOISTURE

BARRIER \

Graphic Source: WCD 6
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Polling Question

Which is NOT a solution for protecting exposed
structural glulam?

a) Preservative treated or naturally durable wood
b) Taper under roof/eave
c) Incising

d) Top and end caps G? 9
8 : y .

-

Termite Damage

Copyright © 2016 American Wood Council
All rights reserved.
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Termite Control

- Shields
- Chemical treatment

- Concrete caps
- Inspection

- Preservative treated wood

Graphic Source: www.cwc.ca

Termite Control

- Not all “flying ants”
are termites

Ants

Forewings
longer than
hindwings

Termites

Straight
antennae

Soft body

Graphic Source: USDA Forest Products Lab Wood Handbook

Copyright © 2016 American Wood Council
All rights reserved.
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Termite Shields

FLASHING
-

sote E
MASONRY CAP 2"

SOLDER

& 1_

MIN. Il 2 SOIL COVER

4 2" Lo WHEN
NEEDED

1 )

nmnnooﬁlﬁ +— b

" \fem——GiROER
El ]
I___ TERMITE
LN

/\ 7 SHIELD
Aay, n
s MIN. DAMP-PROOFED
( Graphic Source: WCD 6

Preservative Treatment

- Protects against insect attack and decay

R

Copyright © 2016 American Wood Council
All rights reserved.
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Preservative Treatment

- Effectiveness
« Chemical type
- Penetration
- Retention

« Uniform
distribution

ol

From Designing for Durability — reThinkWood.com
Photo courtesy of BS&S Treated Lumber

Treatment Penetration

Graphic Source: USDA Forest Products Lab Wood Handbook

Copyright © 2016 American Wood Council
All rights reserved.
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Refractory Species

Incising

- Design value adjustment per NDS for incising
- No adjustment for preservatives alone

Copyright © 2016 American Wood Council
All rights reserved.
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AWPA Standards

+ UC3B - Above Ground, Exposed

« Usually deck boards, rails, siding, =)
joists, etc. B

+ UC4A - Ground Contact, General [

« Soil, concrete, or fresh water
contact items such as deck posts

+ Some special heavy duty above
ground applications like beams or
girders i

+ UC4B - Ground Contact, Heavy

* For structural members difficult
or expensive to replace

Source: www.awpa.com

TREATING STANDARDS

RETENTION LBES./CU. FT. AWPA USE CATEGORY STANDARDS
APPLICATION

ACQ/ACZA | cAC | por FOR STRUCTURAL APPLICATIONS
Above Ground 0.25 0.06 | N/A UCH1, UC2, UC3A, UC3B
Ground Contact,
Fresh Water 0.40 0.15 | N/A UC4A, UC4B
Immersion
In Ground
(Structural) 0.60 0.31 | N/A Uc4B
Above Ground,
Continuously
Protected from 0.25 0.06 | 0.25 UC1, Uc2
Liquid Water
(Sillplate)
Source: Western Wood Preservers Institute

Copyright © 2016 American Wood Council
All rights reserved.
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Types of Preservatives

- Oil-borne or Oil-type
Creosotes, pentachlorophenol

- Waterborne preservatives
CCA, CA-B, ACQ, ACZA

- Non-pressure preservatives

- Water-repellents —

Creosote - Marine

Copyright © 2016 American Wood Council
All rights reserved.
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Creosote - Timber Bridge

Penta — Horse Stable

PENTACHLOROPHENC

AN T

Copyright © 2016 American Wood Council
All rights reserved.
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Penta — Timber Bridge

Copyright © 2016 American Wood Council
All rights reserved.
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Penta — Sound Barriers

Penta — Railroad Trestle

Copyright © 2016 American Wood Council
All rights reserved.
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Waterborne - Permanent Wood Foundation

Source: Southern Forest Products Association

Waterborne - Decks

Copyright © 2016 American Wood Council
All rights reserved.
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Waterborne - Fastener Corrosion

- Corrosion Resistance

+ 2015IRCR317.3

+ 20151BC 2304.10.5

«  Screws, bolts, nails
Hot-dipped galvanized
Stainless
Silicon bronze
Copper

* Hangers and anchors
Galvanized
Stainless

- Saltwater exposure
» Stainless

Grade Stamp

INTERPRETING A QUALITY MARK

Trademark of
ALSC accredited
agency

Preservative used /— AWPA Standard

|

° xxx / [.40
AWPA C2/C9 UC4A

~

—— Retention level

nd Contact

Treating

:35%”9 — Grou

XYZWOOD PRESERVING —

_/ company

Plant location

CITY, STATE

Copyright © 2016 American Wood Council
All rights reserved.
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Naturally Durable Wood

- Decay resistant
- Redwood

The Redwood Tree

Cedars
Black Locust

- Termite resistant
Redwood
Eastern Cedar

Los Angeles Reservoir Cover

- Alaskan Yellow Cedar glulam and trusses

Copyright © 2016 American Wood Council
All rights reserved.
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Redwood Deck

v/ I

Photo courtesy of California Redwood Association

Non-pressure Preservatives

- Water repellent preservatives
- Can be painted

- Oil-borne preservatives
- Not recommended for painting

- Dipping or vacuum process

- Moderate exposures
- Windows, siding, exterior trim, porch framing

Copyright © 2016 American Wood Council
All rights reserved.
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Non-pressure Preservatives

- Water repellent preservatives

Table 16-5. Initial application and maintenance of exterior wood finishes®

Finish

Application process

Appearance of wood

Maintenance

Process

Service life®

Water-repellent
preservative (WRP)

Tinted clear finish
(slightly pigmented
deck finish)
Semitransparent stain

Paint and solid-color
stain

Brush-apply 1 coat or
dip. Apply a second coat
only if it will absorb.
Brush-apply 1 coat or
dip. Apply a second coat
only if it will absorb.
Brush-apply 1 coat or
dip. Apply a second coat
only if it will absorb.

Brush-. roller-, or spray-
apply primer and 2
top-coats

Grain visible: wood tan
to brown, fades to gray
with age

Grain and natural color
slightly changed

Grain visible: color as
desired

Grain and natural color
obscured

Brush to remove
surface dirt: wash
to remove mildew
Same as with WRP

Same as with WRP

Clean and apply
topeoat if old finish
is sound; if not
sound, remove peeled
finish, prime, and
apply topeoats?

1-3 years

2-3 years

4-8 years (on
saw-textured or
weathered
wood)

10-20 years
for paint®; 615
years for solid-
color stain®

Table Source: USDA Forest Products Lab Wood Handbook

Safety Data Sheets

« Available from EPA and manufacturers

Safety Data Sheet

Material Name: COAL TAR CREOSOTE (PRESSURE APPLICATIONS)
Symbol(s)

Copyright © 2016 American Wood Council

All rights reserved.

34



American Wood Council
WWW.awc.org

Polling Question

Which is important for effective preservative
treatment?

a) Chemical type
b) Penetration
c) Retention

d) Uniform distribution G?
e) All of the above

Quality Assurance

« Conformance to building codes
» Inspection by code officials
» Special inspection
High wind and seismic detailing
- Conformance to standards

« Treated wood — quality mark
AWPA standards

Evaluation service reports

Copyright © 2016 American Wood Council
All rights reserved.
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WCD 6 - Design for Permanence

- Decay / Termites

Desi
- Good Construction of Wood Frame
Structures
- drainage for Permanence

+ separation
- condensation
- barriers

- Durability

. natu ra I |Y Construction
Data

- pressure treated P
. non- pressu re treated Available free: www.awc.org

DCA 6 — Wood Deck Construction

- Good Practice
Design for
- Exposed to Elements DR IR

« Lumber
- Fasteners

. Durability Issues — Prosctigtive Residential Wood :

ey e s

Available free: www.awc.org

Copyright © 2016 American Wood Council
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Other Resources

- USDA FPL Wood Handbook

and Dimensional Changes

CHAPTER 13

Drying and Control of Moisture Content

Biodeterioration of Wood

Carol A. Clausen, Supervisory Research Microbiologist

Wood Preservation

Stan T. Lebow, Research Forest Products Technologist

Richard Bergman, Research Forest Products Technologist

CHAPTER 14

CHAPTER 15

Available free: www.fpl.fs.fed

Other Resources

site.  view

discussed in this video. view

- USDA FPL Moisture Management Series

Video 1: Series Overview - The building enclosure includes the
foundation, exterior walls, and the roof. It provides environmental
separation between the inside of the house and the outdoors. The building
enclosure must keep out rain water, isolate the building from ground water,
and manage heat flow. air flow, and vapor flow.  view

Video 2: Foundation Overview - A well-designed foundation supports the
. house and directs water away from the structure. There are several types

- of foundations, including basements, crawl spaces, and slabs on grade

.~ The foundation should be suitable for the conditions at the building

s Video 3: Exterior Wall Overview - Exterior walls include various moisture
» management features. This video provides an overview of drainage
principles and details such as water-resistive barriers and flashings. It also
d discusses thermal insulation, air barriers. and vapor retarders.  view

Video 4: Roof Overview - The roof has several moisture management
features. Roof overhangs. flashings, gutters, and downspouts are

Available free: www.fpl.fs.fed

Copyright © 2016 American Wood Council
All rights reserved.
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Other Resources

- Canadian Wood Council — www.cwc.ca

- ey @. TBRA
/ . %7 FPinnovations M
ki P T e [P o

T About Termites

Bundng Code

Fire Safety +

Structural Design

Durabibry oot

CuraaTy HALID) -

+++++

Other Resources

reTHINK W | COUE A PROJICT RUFPO NTACT VS k fRERing a
WOOD.
wooo WooD WOoOD WooD WOOD IN THE TALL WOOD == EDUCATION &
COSTSLESS IS VERSATILE  MEETSCOGE  |SRENEWADLE  MOOERN ECOROMY  MASS TIMBER BN RESOURCES

RESOURCE LIBRARY

T sRip virw

wl  Designing for Durability (1)

- reThink WOOD — www.rethinkwood.com

Copyright © 2016 American Wood Council
All rights reserved.
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Other Resources

- Woodworks — www.woodworks.org

| ot s oy e e ey
1§ P st e o s i s b
8 o e oo . e vt ity e

Other Resources

- APA — www.apawood.org

Designing Roofs to Prevent Moisture
The first line of defense against uneanted
mwisture in and arcund a building

Controlling Mold and Mildew

Lirks & Fescurces

Build a Better Home

SIMPLE CONSTRUCTION DETAIL S FOR MOISTURE-
RESISTANT HOMES

Prievinting mostus from getting trapped in the bulding envelope is ky to
consinscting longHlasting homes that stay dry and comfortable. Most of the
consinscticn datals that halp o keep 8 simmpia 1o install
Dresigried 1o provide builders and homedawners the constnaction quidelines
they red 10 protect their homes agains1 damaging moisture infikration, the
Buikd 5 Batter Homse program from APA ancourages better bulkling practices
fur the key elements of & residential sbruclure rocks. walls, and the
foundation

Building en the Heritage of Wood Construction
Thesuughons | 1d. property constiucted wood homes have lasted fo
centuries. Wood has been the bullding materal of cholce for residentlal and

Sght commareial bulldses. Bacausa of Rs sirsngth and durability. Howausr, an

' Buo A BrTeR Howe 1 |
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Questions?

» This concludes The American Institute of Architects Continuing
Education Systems Course

American Wood Council

info@awc.org

WWW.aWc.org

®

AMERICAN WOOD COUNCIL
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