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Description

Cross-laminated timber (CLT) has been in use worldwide for over 15 years, but
most notably in Europe. Building with CLT has increased in popularity for many
reasons including: just-in-time fabrication and job site delivery, speed and
efficiency in construction, reduced job site noise and on-site labor force,
substitution of high embodied materials with a renewable resource that
sequesters carbon, and creating a living or work space that has the aesthetics
of exposed wood.

The recent introduction of CLT in the 2015 National Design Specification® for
Wood Construction (NDS®) and the 2015 International Building Code has
opened up an exciting new chapter in wood construction. The use of CLT alone
or in combination with other mass timber elements, such as glued-laminated
timber (GLT), nail-laminated timber (NLT), or structural composite lumber
(SCL), is becoming more common in buildings complying with the current code.
There is also an effort underway by the International Code Council (ICC) to
recognize the use of mass timber elements in taller, combustible construction
through the work of the ICC Tall Wood Ad Hoc Committee. This presentation
will provide an introduction to CLT including relevant design standards and code
references. Examples of various mass timber buildings around the world will be
provided and potential future code provisions relating to mass timber will also
be discussed.

Learning Objectives

At the end of this program, participants will be
better able to

1. Differentiate between mass timber and light frame
construction
2. Define cross-laminated timber (CLT)
3. Identify code and standard updates relevant to CLT
and other mass timber elements
4. Recognize notable mass timber structures around the
world
. Understand how wood performs in fire conditions
. Comprehend current tall wood building code
developments and resources
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Palette of Wood Framing Members Available

Building Code
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Wood Framing Members — Codes/Standards

Ohio 2017
Building Code

Wood Framing Members — Codes/Standards

o
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2015 NDS Chapter Reorganization

2012 NDS 2015 NDS

* 1-3 General 1-3 General

* 4-9 Products * 4-10 Products +CLT
* 10-13 Connections * 11-14 Connections

* 14 Shear Walls & Diaphragms Shear Walls & Diaphragms
* 15 Special Loading * 15 Special Loading
* 16 Fire ¢ * 16 Fire .

NDS

CLT Design: 2015 NDS

2015

General Requirements for Building Design
Design Values for Structural Members ..
Design Provisions and Equations
Sawn Lumber

Structural Glued Laminated Timber @
Round Timber Poles and Piles NDS
Prefabricated Wood I-Joists e A
Structural Composite Lumber

Wood Structural Panels

10. Cross-laminated Timber
11. Mechanical Connections
12. Dowel-Type Fasteners =
13. Split Ring and Shear Plate Connectors = D
14. Timber Rivets

15. Special Loading Conditions

16. Fire Design of Wood Members

WRNOURWN =
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Wood Framing Member Resources

www.sfpa.org WWW.WwWpa.org www.apawood.org

#200 Model #A APA Form E30U
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Wood Framing Members

Structural
Panels
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Wood’ Structural Panels

Wood Parallel to Grain

Parallel Perpendicular

Stronger Less
strong
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Plywood Layup
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Structural Panels

- “Manufacturing |
- Oriented Strand-Board (OSB) ™ ~ 2
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Structural Panels Manufacturing
Oriented Strand Board (OSB)

OSB layers are
engineered for strength.
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Grade Stamping

APA RATED SHEATHING ———— e———
Typical Trademark APA APA
RATED SHEATHING RATED SHEATHING
40/20 1
SIZED FOR SPACING SIZED FOR SPACING
EXPOSURE 1 EXPOSURE 1
THICKNESS 0.578 IN. THICKNESS 0.451 IN.
e 00— — 000 —
PS 210 SHEATHING o PERD SHEATHING
A PA 8 Miieor . & oo
APASTRUCTURAL |

raTEDSHEATHINGE A PA APA

Typical Trademark

e — ——
RATED SHEATHING RATED SHEATHING
STRUCTURAL |

A-C crour1 T L2

EXPOSURE 1

EXPOSURE 1 THICKNESS 0.451 IN.
THICKNESS 0451 M. e 000 s
e 000 s STRUC TURAL IRATED

EXTERIOR ZEEE o
THICKNESS 0.703 IN. —
00 0 APA RATED _———
— B STURD-I-FLOCR APA APA
APA PS 1-09 Typical Trademark |
\_/ 23/32 CATEGORY RATED sz'r:noncq.nnon RATED s;r[l;non;smnk
e SkEproRseAiG, Sesp roRseacks,
L] EXPOSURE 1 EXPOSURE 1
THICKNESS 0.703 IN. THIGKNESS 0.575 IN.
— 000 000 s
PS210 SNGLEFLOOR 73 103 UNDERLATMENT
S "ieneson & nudtaiiconr

Veneer Grade of Sheathing

A Smooth, paintable. Not more than 18
neatly made repairs.

B Solid surface. Repairs, and tight knots to
1 inch.

C-Plugged
Improved C veneer. Knotholes or other
open defects limited to 1/4 x 1/2 inch.

C Tight knots to 1-1/2 inch. Knotholes to 1
inch across grain. Occasional 1-1/2-inch
knothole.

D Knots and knotholes to 2-1/2 inch.
Occasional 3-inch knothole.
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Span Rating Conditions

Strength axis
perpendicular to supports

Continuous across 2 or more
spans

Correct Panel Spacing

Panel clip or é%%

tongue-and-
groove edges
if required

SHEATHING

Asphalt or wood
shingles or shakes. J
(refer to manufacturer's
recommendations)

Protect edges of Exposure 1 panels,
or use Exterior panel starter strip

24
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Roof Sheathing Application — HUGE Warehouses

- 40% of US Imports flow through California ports

- Ports are Bottlenecks

- Consolidated warehousing gaining favor

- 1 Million square foot warehouses are becoming common place

Slide provided by John Lawson, S.E., Kramer and Lawson

25
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Lift into position with high lift
capacity forklifts
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Wall Sheathing

1/8" spacing

Filler strip if
required

SHEATHING

8" minimum
clearance

32
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Typical Panel Sizes

Wall and roof sheathing - 3/8, 7/16, 15/32, 1/2, 19/32, 5/8,
23/32, and 3/4 inch thick.
Floor sheathing - 19/32, 5/8, 23/32, 3/4, 1, and 1-1/8 inch
thick.
Plywood —
* 4 x 8 foot panels
* 4x10,5x10,4 x 12 and 5 x 12 feet western mills
+ 10 and 12 foot panels have very limited availability
» Larger panels can be produced by joining two panels
together with structural scarf or finger joints.
OSB -
* 4 x 8 foot panels
» Most manufacturers make oversized panels up to 8 x
24 feet, which are typically used for panelized roof
systems or modular floor systems.

Rafters, Joists, §
I-Joists, Trusses |1

Wood Framing Members

34
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Solid Sawn Lumber - Rafters

Solid Sawn Lumber — Floor Joist

|
I&

i Ty ——
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Solid Sawn Lumber

Rafters and Joists

*Readily available

*2x4 to 2x12 (sometimes 2x14

8" to 20’ lengths (in 2’ increments)

«< 16’ spans are the most cost
effective solution

NOTE: check local availability

37

Products Association Importance

- Rules writing/Quality Services
- Economic Services

- Lumber Grading

- Technical Support

- Information Services

- Product Support Services

SPIBs

Southern Pine Inspection Bureau

38
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Visual Stress-Graded Lumber

-Dimension Lumber evaluated by
certified lumber graders

- Visually examine each piece

- Assigned grade based on visual
characteristics

- Each grade denotes design strength and
stiffness value

- Based on ASTM D1990
-+90%0 of lumber is visually graded.

39

Grade Stamps

(6) GRADE MARKS:
l 2_ S TA N D a) Certification mark
b) Mill Identification
c) Grade designation
d) Species identification
WP S DRY ) 5P

AN [

Sﬁ[; N SPFs ] [YEr
e) Condition of seasoning

KD]? HT MC-15-  15% max. MC

(d) A ) by O

S-DRY - 19% max. MC

KD

S-GRN - over 19% MC
(unseasoned)

BASIC INFORMATION FROM STAMP:
1. Who made it
2. How strong is it
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Machine Graded Lumber

Machine Stress-Rated Lumber (MSR)

- Machine Non-destructively evaluates
stiffness

Machine Evaluated Lumber (MEL)

- Machine Non-destructively evaluates
density

-Both MSR & MEL
- Strength - Bending Stiffness
- Stiffness - Sorts by Modulus of Elasticity

41

Machine Grade Lumber - MSR and MEL

-Machine Graded Lumber

- Grading machinery induces slight stresses to
measure stiffness or density of the wood

Data
Load Cell Collector

, PRI ________ LoadCell
3 L % LI i - -

LumberEntry ————————""—"""%—"— Sensor

o | 5z &
Testing Machine —— A TR Sensor

42
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AMERICANWDOD COUNCL

NDS

Supplement 4

esign Values
2015 EDITION

Governing Standards for Engineered Wood Design

2015 National Design
Specification for
Wood Construction

And Supplement

...................................
.........

SPAN TABLES FOR
JOISTS AND RAFTERS

2015 EDITION

American Softwood Lumber Standard
(PS 20-15) Sizes

Span Tables for Joists and Rafters

Span Tables
Free Download

http://www.awc.org/pdf/codes-

standards/publications/span-
tables/AWC-SpanTables2015-1505.pdf

44
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Design Values for Joists and Rafters

@
Design Values
Free Download
http://www.awc.org/pdf/codes-
DESIGN VALUES FOR standards/publications/span-
JOISTS AND RAFTERS tables/AWC-SpanTables2015-
- DVJR-1505.pdf

SUPPLEMENT TO
SPAN TABLES FOR JOISTS AND RAFTERS
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Cutting, Notching & Drilling
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Cutting, Notching & Drilling of Joists
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Background - Effects of Notching

. Background
. D/6 only reduces stiffness by +/- 2%

» Permitted notches align with the fact that NDS® bending
design values (Fb) already reduced for edge knots

.. Affect of notches
Increases stresses at notch corners

Increases stresses parallel to grain & tension
perpendicular to grain

47

Floor Framing

. Background (cont’d)
. Affect of notches (cont’'d)

They cause failure to begin at lower loads than expected
from un-notched member of a depth equal to net depth of
notched member

§ 0308 43313

48
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Drilling

Ohajvk#O,

5

Neutral Axis

Drilling of Joists

Alteration of EWP in IRC

» R502.8.2 (floors) & R802.7.2 (roofs)
prohibit alterations of EWPs unless
permitted by manufacturer or by
engineering analysis.

50
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Roof Framing

. |
I_J O I St AMERICAN%D COUNCIL
I-Joist:
» Commonly used for floor and roof framing
* Long lengths readily available
Flange: Flange Widths:
« Lumber *1-1/2" to 3-1/2
* LVL Common Depths:
*9-1/2"
*11-7/8"
° 14"
Web: :1186"
° OSB .20" _ 32”
Plywood + Sprinklers may be

required in concealed
spaces (NFPA 13)
>160 ft3

Copyright © 2015 American Wood Council.
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-Long floor spans approx. 60’
-Design flexibility

. d
I -J O I St AMERICAN%D COUNCIL

Adaptability to skewed,
curved & radiuses in the
plans
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Holes in Web 6'5

Uniform Load

| 1/8" clear

¢ T&B
Hole Size in Proportion to Shear Force
APA Form
No. EWS
D710
I-JOiSt HOles AMERICAN%DCOUNC\L

Limit: 3 holes maximum per
span

Group of holes

i

...................................... e 3/4x dia

s, 0
0
O o —T—

APA Form 2x dia of larger hole
No. EWS
D710

Copyright © 2015 American Wood Council.
All rights reserved.



I-Joist

APA Form D710

@

AMERICAN WOOD COUNCIL

APA Form 7725

Performance Rated Ioist
Roof Framing Details

b,ad g

Performance
Rated Ioists

i
b
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A
Trusses oo come

METAL PLATE
CONNECTED
TRUSSES
i @
Framing w/ Trusses IRC

« GENERAL TRUSS REQUIREMENTS
+ Truss drawings submitted to AHJ before installation (R802.10.1)
+ Detailed slope/depth, span, spacing
* Location of joints
+ Design loads
« Joint connector type & description
« Lumbers size, species, grade
+ Deflection
+ Permanent bracing
 Bracing required in compliance with drawings

+ Professional design where required by AHJ

Copyright © 2015 American Wood Council.
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Basic Truss Requirements IBC ... <

GENERAL TRUSS REQUIREMENTS - 2303.4
Trusses. Wood trusses to comply with Sections
2303.4.1 through 2303.4.7

2303.4.1 - Design

2303.4.2 - Truss placement diagram
2303.4.3 - Truss submittal package.
2303.4.4 - Anchorage.

2303.4.5 - Alterations to trusses
2303.4.6 - TPI 1 specifications.
2303.4.7 - Truss quality assurance.

P
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. .
Truss Requirements IBC - -

« 2303.4.2 - Truss placement diagram example

. .
Truss Requirements IBC - -

« 2303.4.5 - Alterations to trusses

* Truss members and components shall not be cut,
notched, drilled, spliced or otherwise altered in any way
without written concurrence and approval of a registered
design professional. Alterations resulting in the addition
of loads to any member (e.g., HVAC equipment, piping,
additional roofing or insulation, etc.) shall not be
permitted without verification that the truss is capable of
supporting such additional loading.

Copyright © 2015 American Wood Council.
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Truss Repairs

altered in any way . . .

F 4130

(6131 % 3" Nials

(6) 131 5 3" Niaks
- Each Face (12) Toal

=

« 2303.4.5 - Alterations to trusses

* All is not lost if truss members or components are
improperly cut, notched, drilled, spliced or otherwise

AMERICAN WOOD COUNCIL

[

3) Connect as shown.

Truss Repair

@

AMERICAN WOOD COUNCIL

Www.awe.0
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Glj

Truss Requirements IBC

« 2303.4.6 - TPI 1 specifications.

* In addition to Sections 2303.4.1 through 2303.4.5, the
design, manufacture and quality assurance of metal-plate
connected wood trusses shall be in accordance with TPI
1. Job-site inspections shall be in compliance with
Section 110.4, as applicable.

AL LS Lo

. AL,
Truss Requirements IBC - -

« 2303.4.7 - Truss quality assurance.

* Trusses not part of a manufacturing process in
accordance with either Section 2303.4.6 or a referenced
standard, which provides requirements for quality
control done under the supervision of a third-party
quality control agency, shall be manufactured in
compliance with Sections 1704.2.5 and 1705.5, as
applicable.

Copyright © 2015 American Wood Council.
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Trusses 6'5

THE TRUSS IS DESIGNED TO SUPPORT LOADS IN THIS PLANE

THE TRUSS IS NOT DESIGNED TO SUPPORT LATERAL LOADS IN THIS PLANE

Truss Loads

Truss Bracing Requirements O

T
TOP CHORD PLANE WEB PLANE

Three Planes for Permanent Bracing

Copyright © 2015 American Wood Council.
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AMERICAN WOOD COUNCIL

Trusses and Lateral Loads

/

Racking of Trusses

DANGEROUS UNRESTRAINED LATERAL
MOVEMENT CAN OCCUR EVEN WITH
CONTINUOUS LATERAL BRACING

/

AMERICAN WOOD COUNCIL

Truss Bracing

Diagonal Bracing
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Wood Framing Members

Girders

73

Solid Sawn Timber— Beams

' 3
i;;_ A
T

g

Copyright © 2015 American Wood Council.
All rights reserved.



Solid Sawn Lumber

Beams and Timbers

*Readily available

» Western species 4x, 6x and 8x (possibly
20x)

*Southern Pine 2x (generally built-up)

«8’ to 20’ lengths (2’ increments)

NOTE: check local availability

75

Governing Standards for Engineered Wood Design

.- 2015 National Design
Specification for
Wood Construction

NDS And Supplement

Supplement A &

2015 EDITION

..................................
..........
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Solid Sawn Lumber Beams

- Lumber Design
Suite available for

sawn Iumber' @ Beems,Joists Asalysis and Design pr—p E‘ ﬁw‘;"'“w
- Free Download = Y e e

www.wwpa.org ‘=B e

Nominal Size: (1) 4 x 12 Incised for FT T
Species = Douglas Fa-Larch
umber™  Grade= HaZ Maisture Cantent :
spanili=" 108 - 4in Temperature (*F) seeiat | 1288
Tributary Width (8] <7 68 - 91

Unsupparted Length D) =" 18- 0in o Dt Faes || T

" with Point Lead(s)
with Sloped Lead(s)

Acloal Allowable
Maxlim)RVE) 54 1427 180 4725 G0

g o (pad) & U (1) TI2 4505 988 AOB1 T4

L TP WA P I

77

Structural Composite Lumber (SCL)

*PSL

LSL

LVL

-OSL

78
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SCL — Features & Applications

Structural Composite Lumber (SCL):

» The wood grain of veneers or strands is
primarily oriented in the same direction.

« Strong when either face- or edge-loaded.
* Milled (sawn) to consistent sizes.
Strength Properties

 APA publishes strength properties for its
members on a proprietary basis.

» See manufacturer for details

79

ber (LVL)
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LVL — Features & Applications

Laminated Veneer Lumber (LVL):

* Produced by bonding thin veneers
together

» Used for beams, headers, rafters &
scaffold planking

Common Thicknesses:
* 1-3/4"to 7%
Depths:

e 5-1/2" - 24"
*Up to 60’ lengths

The grain of all veneers is
parallel to the long direction

81
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SCL Products — Parallel Strand Lumber

Parallel Strand Lumber (PSL): -

» Manufactured from veneers
clipped into long strands in a
parallel formation and bonded
together

+ Strand length-to-thickness ratio g —
is around 300 - i

 Used for headers and beam as ;
well as columns.

Copyright © 2015 American Wood Council.
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Laminated Strand Lumber
(LSL):

«Similar to PSL.

*Flaked strand length-to-
thickness ratio is around 150

*Used for a variety of
applications from studs to
millwork components and Rim
Boards

85

VF O uwrgxfwi#, R uhguhgfiVwdggidxp ehu

Oriented Strand Lumber
(OSL):

«Similar to LSL.

*Flaked strand length-to-
thickness ratio is around 75

*Used for a variety of
applications from studs to
millwork components

86
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Glulam = One of the Original Engineered
Wood Composites

Natural ‘]

Characteristics [
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Glulam- One of the Original Glued Engineered
Wood Composites

St. Gallen, Switzerland =

Original U.S. Glulam Structure
USDA Forest Products Laboratory

‘IE Liit

1934

90
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Glulam — Features & Applications

Glulam:

» Wood laminations bonded
together

» Wood grain runs parallel to
the length

Typical Widths:

- 3-1/8%, 3-1/2, 5-1/8"
and 6-3/4" (possibly 10-
3/4Y)

Laminations:
1-3/8" for Southern Pine
1-1/2" for Douglas Fir,,

Dispersal of Strength
Reducing Characteristics

-
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Checks, Shakes and Splits

Glulam Manufacturing- Appearance Classifications

- Appearance Classifications:

- Framing (-L) (3-1/2", 5-1/2")
- Industrial (-L)

- Architectural

- Premium (verify local
availability)

Note: Appearance
classifications do not affect
design values.

94
APA Publication Y110
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Glulam Manufacturing — Camber

Camber
3500 Ft. radius Western 2000 Ft. radius Southern

=

Zero Camber

95

Glulam Manufacturing- Engineered Layups

Compression zone

Inner zone

Tension zone

Critical Tension Zone

Copyright © 2015 American Wood Council.
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Glulam Manufacturing- Engineered Layups

Unbalanced Balanced
Simple Spans Continuous Spans or Cantilevered

TL=Tension
Lamination

Glulam Manufacturing — Engineered Layups

Simple Span — Unbalanced Layup

Copyright © 2015 American Wood Council.
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TOP Stamp
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Based on full-size
beam tests
conducted at APA,
the “upside down”
bending stress is
75% of the normal
bending capacity

Vrxufh=Wkrp dvi# Iiip vrq

Unbalanced Layups

“Upside Down” Bending Stresses For Glulam

J ughtt
Ghvljgdvirg

Trademarks '5'5 CCCCCCCC
FEAIC® odp T
Xvh B IND EWS Y117
EWS 24F-1.8E DF
Dsshdudgfh#

NSIAITC A190.1-2007 \ Z rrgt

e e R e U e ey, |
MILL 0000 A

Jwigh + Vshfhv
Vuxfwaudo

Dssdfdedi
Vwiggdwy
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Glulam Manufacturing — Decay Resistance

Alternative to
Preservative Treatment:

« Alaska Yellow Cedar
» Western Red Cedar
 Port Orford Cedar

Wood Framing Members

106
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Stud Walls

* For walls over 10’ prescriptive
tables are not applicable.
Engineering is required.

e 2x4, 3x4, 2x6 & 2x8

* When wall framing exceeds 20’ in
height special orders may be
required.

* NDS has a slenderness requirement
for studs (1/d<50).

« For a load bearing stud that means
2x4 L < 14'-7" ALWAYS

107

Finger Jointed Sawn Lumber

- Also known as end-jointed & edge-glued
- 2303.1.1 Sawn lumber - Approved end-jointed lumber is

of the same species and grade.
- Note HRA for fire-resistance rating

2 STUD =
W ® FIR-L
) soRY

CERT“ : JNTS

12

—

@® CERT
W/ EXT INTS
HRA

permitted to be used interchangeably with solid-sawn members

Copyright © 2015 American Wood Council.
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Finger Jointed Sawn Lumber

PIVVDY  YESTERN OO0 PROOLCTS ASSOCTION ATy = A .
(W5) FAST” ﬂl.:-!‘_-.,":f‘{ AMERICAN s S
. WUy

Heat-Resistant Adhesives HRA) and Finger-Jointed Lumber

PSR ke e il guend e e

Tt ey oy o i T i e ok v

o Sty e e = W

e

e T T
({9)’ 5-0RY :

- * AWC — FAQ kws=22 z z ¥z f iruj khesrxwhdfk2dt DT w2 brio
e —— mrhhgOxp ehukw o

- WWPA - http://www2.wwpa.org/Portals/9/docs/PDF/FF-
HRA.pdf

109

Fire Retardant Treated Lumber

2304.9.5 Fasteners and connectors in contact
with preservative-treated and fire-retardant-
treated wood.

2304.9.5.3 Fasteners for fire-retardant-
treated wood used in exterior applications or
wet or damp locations.

2304.9.5.4 Fasteners for fire-retardant-
treated wood used in interior applications.

110
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Fire Retardant Treated Lumber

- Reduced design values for lumber

PROPERTY SERVICE FYRO-GUARD"®
TEMPERATURE® ROOF FW. SLIMATE ZONE'*
TO 100°FI38°C o
sP OF Other 1A __C\ 1B 2

SP aﬁ' 5P OF SP DF
Extreme fiber in bending 0.91 0.97 VI ad A 0.90 0.85 0.93 0.89 0.96
Tension parallel to grain 0.88 0.95 0.83 4 B0 0.80 0.84 0.87 .88 0.93
Comprassion parallsl 1o grain 094 1.00 \aiﬂ 084 084 084 098 084 1.00
[Honzonlal shear 095 O ™ 003 0.92 0.95 093 0.95 094 098
Modulus of elasticit 1] M 0.94 0.95 0.96 0.95 0.96 0.95 0.96
Compression perp. to grain 1] 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Fasteners/connectors 0.90 | 0.90 .90 .50 0.90 0.90 0.90 0.90 0.90
Climate Zone definifion

1 - Minimum design roof live load or maamum ground snow load up to 20 psf:
A - Southwest Arizona, Southeast Nevada (Las Vegas-Yuma-Phoonix-Tucson triangle)
B - All olher qualifying areas of the Continental United Stales

111

Fire Retardant Treated Plywood/Lumber

-Design values and span ratings are often adjusted for
FRT treatment

-Information available from manufacturer’s or
www.icc-es.org

PLYWOOD® UNTREATED PYRO-GUARD®'Z3#5%11:12 PYRO-GUARD™"
THICKNESS ROOF/SUBFLOOR ROOF SHEATHING MAX. LIVE LOAD (psf) SUBFLOOR
(inches) SPAN RATING Span \\*Climate Zone® Span
(inches) PX 1B 2 (inches)
g, 'y 32/16 24~ OVP° 19 30 43 16
w s P24 42 64 87 20
s 4020 \e 20 a2 45 20
32 34 51 71 24
Phea, s 4%&,,‘3‘“ 48 10 18 27 24
T, g 48 12 20 30 —
A — 48 21 33 47 48
112
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Wood Framing Members

Mass Timber — Laminated Timber

.Cross-laminated Timber
. Glued-laminated Timber
. Nail-laminated Timber

114
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Cross-Laminated Timber

115

History of CLT

= 1985 First patent for CLT in France

= 1993 First projects in CLT in Switzerland
and Germany

» 1995-1996 Development of press
technology

» 1998 First multi-story residential building in
Styria, Austria

« CLT use (Europe) increased significantly in
the early 2000s

Driven by the green building movement

Due to better efficiencies, product approvals, and
improved marketing and distribution channels

Over 500 CLT buildings in England
= US and Canadian use of CLT

Copyright © 2015 American Wood Council.
All rights reserved.



Some Advantages of CLT Panels

+ Cross lamination minimizes
swelling and shrinkage in the
board plane

+ Good load-bearing capacity
-In-plane & out-of-plane

+ =Two way action capability as
concrete slab

Transverse Planks Longitudinal Planks

Source: FPInnovations

can

117

CLT Production

‘ iUs

Photos provided by Structurlam

118
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Slide 118

MKe6 Enlarge picture. This is a new style of presenting that is impactful and I'm trying to incorporate into

AWC although it can't always be done because of the type of content we have.
Michelle Kam-Biron, 1/8/2017



CLT Press and Glue Operations

Skrwvisuwybhgie [#/wuxEaudp

Computer Numerical Control (CNC) Technology

120

Photos provided by Structuriam
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MK5 sldie seems crowded.
Michelle Kam-Biron, 1/8/2017



Ready to ship

Vahif rxuhv | #eifuxfwaop

Shake Table Tests on 7-Story Building

122
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Shake Table Tests on 7-Story Building

- Conducted at E-Defense
- Building weight 270t
- Self weight 120t
- Added weight 150t
- Panel thickness
- 140 mm (5.5") floors 1 and 2
- 125 mm (4.9") floors 3 and 4
- 85 mm (3.3") top 3 floors o=
- Wall panels length 2.3 m (7.5") | -

123

Shake Table Tests on 7-Story Building

Copyright © 2015 American Wood Council.
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Current Research

- Colorado State University
CLT shear wall testing (P695) to determine seismic R factor
- Colorado School of Mines
NEES project on rocking CLT shear wall
- Arup
Heavy timber buckling-restrained braced frame system
- Oregon State University
CLT diaphragm testing

125

Latest Building Code - CLT

CLT -
included in
the 2015 IBC

126
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Where is CLT called out in IBC 2015?

- Type IV Construction

935174 | shifY iV | shifY # rqvvx Evir g hdy | #1p ehuAK W #ivtk duid shir #
frawxfvirgiigiz kK fk#khih {vhulruk davivhi-#rgfrp excviedi

p dvwiBotqgitkhifovhulruex Ty i fhdp hawithhi #irdgfeuide hdvhoa#

z rrate Ikrxwf rgfhddg#sdfhviitkhighvd vl 37 | shiY # rqvax Ewlrgi
vkd@tfxp sd#z lk#kh#swylfkqv#ﬂ#kll#Mfmﬂrqﬁ%Hﬁ#hvdtgdqv#rﬂﬂdﬁhg#

frp sd lﬂ #z ]zkﬁlhfm:q#93517144t1¢93517 E#/kd«#i@&”#éh#bhm twhgl

P b xp #rd#dz gifrp bddgb hgvirquitith#tht xihg#irudnax fwcdvi
exbikcviy] #¥ | shfy H rquix Evlr K W, B rul ochg Golp idvhgib hp ehut
wkhihtxyddwgwhhwib Vkhg#z Gvkilggihsvkvif ruhvsrgghyj #rfikhit

p b xp #Hrp bddkz Yvkidagighsvkvir #rdgidz gibp ehuire thtxihg#
dvityshf lihgipiidedit 3517 #F urvviiolp dviigiido ehutt OW #o havlrgvit
xvha#iik Wivh fuiraihvh#i fukddi b haviegvl
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CLT in IBC 2015

Code modifications to Ch. 23 Wood and Ch. 2 Definitions

2303.1.4 Structural glued cross laminated timber. Cross-laminated
timbers shall be manufactured and identified as required in ANSI/APA
PRG 320-2011.

CROSS-LAMINATED TIMBER. A prefabricated engineered wood product
consisting of at least three layers of solid-sawn lumber or structural
composite lumber where the adjacent layers are cross-oriented and
bonded with structural adhesive to form a solid wood element.

Code modifications to Ch. 35 Referenced Standards

ANSI or APA
ANSI/APA PRG 320-2011 Standard for Performance-Rated Cross-
Laminated Timber

128
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What is Nail-Laminated Timber?

UNIFORM BUILDING CODE

1967 £dition
Uolume T

AUTHORIZED EDITION
Fifth Printing

COFTRIGHT. 197
e

Itersanonal Conreresce of Buiiome Creicias

B ADUTH LOE ROBLES + FABADERA. EALIFOMNIA © #1181

FANTED % THE US4

Nail-Laminated Timber

(g) Mechanically Laminated Floors and Decks. A lam-
inated lumber floor or deck built up of wood members set on
edge, when i e followi i may be de-
signed as a solid foor or roof deck of the same thickness, and
continuous spans may be designed on the basis of the full
cross section using the simple span moment coefficient.

Laminations shall be driven up and spiked closely to-
gether with a row of nails near GI(SI edge at spaced intervals
and staggered vertically. Nail spacing in each row shall not
exceed eighteen inches (lﬂ'ge for two-inch by eight-inch
(2” x 8") nominal width and be proportional for other plank
widths. Nail length shall be not less than two and one-half
times the net thickness of cach lamination.

A single span deck shall have all laminations full length.

A continuous deck of two spans shall have not more than
every fourth lamination spliced within quarter points adjoin-
ing supports.

A continuous deck of more than two spans shall have not
more than every third lamination spliced within quarter
points adjoining supports.

Joints shall be closely butted over supports or staggered
across the deck but within the adjoining quarter spans.

No lamination shall be spliced more than twice in any
span.

Copyright © 2015 American Wood Council.
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Nail-Laminated Timber

2304.8.3 Mechanically laminated decking. Mechanically laminated decking
shall comply with Sections 2304.8.3.1 through 2304.8.3.3.

2304.8.3.1 General. Mechanically laminated decking consists of square-edged dimension
lumber laminations set on edge and nailed to the adjacent pieces and to the supports.

2304.8.3.2 Nailing. The length of nails connecting laminations shall not be less than two
and one-half times the net thickness of each lamination. Where decking supports are 48 inches (1219
mm) on center (0.c.) or less, side nails shall be installed not more than 30 inches (762 mm) o.c.
alternating between top and bottom edges, and staggered one-third of the spacing in adjacent
laminations. Where supports are spaced more than 48 inches (1219 mm) o.c., side nails shall be
installed not more than 18 inches (457 mm) o.c. alternating between top and bottom edges and
staggered one-third of the spacing in adjacent laminations. Two side nails shall be installed at each
end of butt-jointed pieces.

Laminations shall be toenailed to supports with 20d or larger common nails. Where the supports are
48 inches (1219 mm) o.c. or less, alternate laminations shall be toenailed to alternate supports; where
supports are spaced more than 48 inches (1219 mm) o.c., alternate laminations shall be toenailed to
every support.

2304.8.3.3 Controlled random pattern. There shall be a minimum distance of
24 inches (610 mm) between end joints in adjacent courses. The pieces in the first and second

courses shall bear on at least two supports with end joints in these two courses occurring on alternate
supports. A maximum of seven intervening courses shall be permitted before this pattern is repeated.

Nail-Laminated Timber

General Contractor: EllisDon

Location: Richmond, British Columbia, Canada
Resource: StructureCraft Design Assist, Fabrication and Installation: StructureCraft
Completion: 2010

Copyright © 2015 American Wood Council.
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Nail-Laminated Timber

Surrey Christian School

N ﬁlﬂhﬁﬁﬂi .
B[ gg

| el L T

General Contractor: Companion
Location: Surrey, British Columbia, Canada

Resource: StructureCraft Design Assist, Fabrication and Installation: StructureCraft
Completion: 2013

Nail-Laminated Timber

Resource: StructureCraft
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Nail-Laminated Timber

Resource: StructureCraft 135

Nail Laminated Timber Handbook

+ Get the latest
information on NLT
issues

* Architecture

* Fire

+ Structure

+ Enclosures

* Supply & Fabrication

+ Construction & Installation

+ Erection Engineering

kwe=2 z z Thwkbnz rrglfrp 2Z herrp Jrz gardgetkdggerrn 136
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Other Innovations

- Dowel Laminated Timber
- Wood-Concrete Composites

Dowel Laminated Timber

Skrwrvi rxuhy [ # i wx EaahF udi
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Dowel Laminated Timber (DLT?)

Mass Timber & DLT — 111 E. Grand

140
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Dowel Laminated Timber

Skrwrvi rxuhy [ i/ wxEeahF udi
142
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Wood-Concrete Composites

Skrwvif rxuhv | # i axfeahF wiv
143

Wood-Concrete Composites

Wood (LSL) - Concrete composite panels
(4" conc., 1” insulation, over 3-1/2" LSL)

Copyright © 2015 American Wood Council.
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Wood-Concrete Composites

Photo by Structure Magazine
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Effect of Fire on Materials

« Primary Materials
» Reinforced Concrete / Masonry
+ Steel

Skrur# rxuhv | # #7dggehuj #0S

147

Performance of Wood vs. Steel

COMPARATIVE STRENGTH LOSS OF WOOD VERSUS STEEL

TIME (HINUTES)
Results from test sponsored by Hational Forest Products Association
at the Souths est Research Institute

148
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e Iih#thvindgfhiksHrie rikraw
* Fropgqv
* Ehdp vi#
* Whavlrgi hp ehus
* DVGirad
* Swgxfw
* Oxp ehu
SECTION 722
e J occoip CALCULATED FIRE RESISTANCE
722.1 General. The provisions of this section contain proce-
* VFO dures by which the fire resistance of specific materials or
. commbinations of materials is established by calculations.
M thnhj These procedures apply only to the information contained in
—— this section and shall not be otherwise used. The caloulated
- fire resistance of concrete, concrete masonry and clay
rmasonry assemnblies shall be permitted in accordance with
. ACI 216.1/TMS 0218, The calculated fire resistance of steel
NDS asserrblies shall be permitted in accardance with Chapter 5 of
T ASCE 29, The caleulated fre resisfance of exposed wood
mernbers and wood decking shall be permitted in accardance
with Chapter 16 of ANSVAF&PA National Design Specifi-
cation for Wood Construction (ND3L
150
=
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Chapter 16 — Fire (ASD)

Technical Report No. 10

TECHNICAL REPORT NO. 10

Calculating the
' Fire Resistance of
(@ Wood Members
and Assemblies

Technical Report Na. 10

APERICAN WODD COUNCL,

AMERICAMN
wWOooD
COUNCIL

Chapter 16 — Fire (ASD)

722.6.3 Design of fire-resistant exposed wood mem-
bers. The fre-resistance rafing, in minutes, of timber
beams and columns with a minimum nominal dimension
of 6 inches (152 mm) is equal to:

IEF $345#%vhvi7thp slifdoghvlg
HtxdwirquiHt xdwirgi: 04 ; #kurxjk#: B4

DCA 2
Design of Fire-Resistive
Exposed Wood Members

oSimplified approach
oBeams/Columns

Copyright © 2015 American Wood Council.
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Chapter 16 — Fire (ASD)

Cope
g 2 Code Updates -
Design of Fire-
Resistive Exposed
Wood Members

http://www.awc.org/p
ublications/download

.php

Methods for Determining Fire Resistance (IBC 703)

« Seven methods to determine fire
resistance:
|« Tested fire assembly (ASTM E119 or UL 263)

|+ Fire resistance designs documented in approved
sources

« Prescriptive assemblies using of fire-resistance-rated
designs in Section 721

+ Calculation of fire resistance per Section 722

- Engineering analysis based on a comparison of building
element, component or assembly designs that have
been tested

< Alternative protection methods per Section 104.11
- Fire-resistance designs certified by an approved agency

Copyright © 2015 American Wood Council.
All rights reserved.



HT vs. Fire Resistance Rating

* Type IV Construction

 Structural framework: prescribed minimum sizes The
wood structural elements are assumed to have inherent
fire-resistance due to their required minimum dimensions
(no fire-resistance rating is required except for exterior
walls).

- IIT and V Construction
+ Prescribed fire-resistance requirements

Calculated Fire Resistance

SECTION 722

CALCULATED FIRE RESISTANCE
722.1 General. The provisions of this section contain proce- FIRE DESIGN
dures by which the fire resistance of specific materials or OF WOOD
combinations of materials is established by calculations. MEMBERS 2
These procedures apply only to the information contained in NDS
this section and shall not be otherwise used. The calculated
fire resistance of concrete, concrete masonry and clay 161 Gemert
masonry assemblies shall be permitted in accordance with e
ACT 216.1/TMS 0216. The calculated fire resistance of steel 163 Wond Comprrtions <
assemblies shall be permitted in accordance with Chapter 5 of T IIA Dl Ch B
ASCE 29. The calculated fire resistance of exposed wood Tz ;.'-‘ﬁ'ﬁ':m"m- -
members and wood decking shall be permitted in accordance Bl 101 M e s S 184

with Chapter 16 of ANSVAF&PA National Design Specifi-
cation for Wood Construction (NDS).

Technical Report 10 includes more
details, background and commentary e

on the methods found in NDS chapter | s orsecie
16. Chapter 16 of NDS provides for

design up to 2 hours.
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Effect of Fire on Wood

| —
Cold wood Cold wood
Heated zone d D Heated zone

Char layer

|
|
|
|
i
|
|
8
|
|
|
Char layer
|
|
I
|
|
|

157

NDS Ch 16 and TR-10

Table 16.2.1A Effective Char Rates and Char
Depths (for fn = 1.5 in./hr.)

Effective Effective Char
Required Fire | Char Rate, Depth,
Endurance Besr Ahar
(hr.) (in./hr.) (in.)
1-Hour 1.8 1.8
1%2-Hour 1.67 25
2-Hour 1.58 32
; | ] ~&
Char layer ’ Char layer I
-
sy | NDS
CALCULATING THE FIRE o |
RESISTANCE OF EXPOSED
WOOD MEMBERS
R 4 s e
3-SIDED EXPOSURE 4-SIDED EXPOSURE = 158
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Calculated Fire Resistance — NDS Ch 16

16.2.4 Special Provisions for Structural
Glued Laminated Timber Beams

For structural glued laminated timber bending
members given in Table SA and rated for 1-hour fire
endurance, an outer tension lamination shall be substi-
tuted for a core lamination on the tension side for un-
balanced beams and on both sides for balanced beams.
For structural glued laminated timber bending members
given in Table 5A and rated for 1%- or 2-hour fire en-
durance, 2 outer tension laminations shall be substituted
for 2 core laminations on the tension side for unbal-
anced beams and on both sides for balanced beams.

159

Special Provisions NDS 16.2.4

Glued-laminated Timber
Tension Lam Provisions — unbalanced layup

1-hr 1-1/2 and 2-hr
Unrated Fire Resistance Rating Fire Resistance Rating

Inner Compression Inner Compression Inner Compression
Core Core Core
Core Core Core
Core Core Core
Core Core Core
Core Core Inner Tension
Core Inner Tension Inner Tension

Inner Tension

Inner Tension

(a)

Inner Tension

(b)

Figure 3-1Typical glulam unbalanced beam layups

160
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Special Provisions NDS 16.2.4

Glued-laminated Timber
Tension Lam Provisions — balanced

1-hr 1-1/2 and 2-hr
Fire Resistance Rating

Unrated

Fire Resistance Rating

Cora

Core re
Core core “

Core Core

Core

(a) (b)
Figure 3-2 Typical glulam balanced beam layups 161

Calculated Fire Resistance

Chapter 16 NDS

Charring Rate and Char
Depth

Modified char depth model
Step-wise approach

TS T

B
‘-.n

;j.!

162
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Fire Design of Exposed Wood Members

CLT manufactured with laminations of equal
thickness
Table 16.2.1E Effective Char Depths (for CLT
with p.=1.5in./hr.)

Required Effective Char Depths, ag,
Fire (im.}
Endurance lamination thicknesses, by (in.)
(br.)

bt

58 |34 Te |1 [1-14] 1-3/8 [1-1/2(1-3/4
1-Hour 22|22 21 |20 20| 19 [ 18 |18 [ 18
1%2-Hour 34 |32 31 |30 29| 28 (28 |28( 258
2-Hour 44 |43 41 |40 39 | 38 [ 36| 36| 36

NDS"

Example Floor Calculation

Determination of effective residual cross-
section

Assume 5-plies @ 1.5"” each ply = 7.5”
Determine thickness for 1-hour rating
achar = 1.8” (NDS Table 16.2.1B)
d=75"-1.8"=5.7"
_Could conservatively assume 3-ply panel for design

st

Typical one foot section -

Copyright © 2015 American Wood Council.
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Component Additive
Method (IBC 722.6)

Additional time added for
framing and insulation

Method allowed for floors,
walls and roofs

Up to one hour rating

Calculated Fire Resistance

TABLE 722.6.2(1)

TIME ASSIGNED TO WALLBOARD MEMBRANES™" >

DESCRIPTION OF FINISH

TIME*{minutes)

*/,-inch wood structural panel bonded with

. 5
exterior glue
"*/,,-inch wood structural panel bonded with 10
exterior glue
1%/,,-inch wood structural panel bonded with 15
exterior glue
*/-inch gypsum wallboard 10
' -inch gypsum wallboard 15
*/-inch gypsum wallboard 30
'/-inch Type X gypsum wallboard 25
*/-inch Type X gypsum wallboard 40
Double “/-inch gypsum wallboard 25
'/ -inch + ¥/,-inch gypsum wallboard 35
Double '/,-inch gypsum wallboard 40

« AWC’s DCA-4

Method (CAM)

» Code provisions with
background

Component Additive

« 7en Rules of Fire Resistance
Rating (Harmathy's Rules)

Calculated Resistance

Design for
Code Acceptance

Copyright © 2015 American Wood Council.
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722 - Harmathy’s Ten Rules

» Taken from the “Ten Rules of Fire Endurance Ratings” by
T.Z. Harmathy in the May 1965 edition of Fire Technology.

1. The "thermal” fire endurance of a construction consisting of a
number of parallel layers is greater than the sum of the "thermal”
fire endurance’s characteristic of the individual layers when exposed
separately to fire.

2. The fire endurance of a construction does not decrease with the
addition of further layers.

3. The fire endurance of constructions containing continuous air gaps or
cavities is greater than the fire endurance of similar constructions of
the same weight, but containing no air gaps or cavities.

4, The farther an air gap or cavity is located from the exposed surface,
the more beneficial is its effect on the fire endurance.

167

722 - Harmathy’s Ten Rules (cont’d)

5. Increasing the thickness of a completely enclosed air layer cannot
increase the fire endurance of a construction.

6. Layers of materials of low thermal conductivity are better utilized on
that side of the construction on which fire is more likely to happen.

7. The fire endurance of asymmetrical constructions depends on the
direction of heat flow.

8. The presence of moisture, if it does not result in explosive spalling,
increases the fire endurance.

9. Load-supporting elements, such as beams, girders and joists, yield
higher fire endurance’s when subjected to fire endurance tests as
parts of floor, roof, or ceiling assemblies than they would when tested
separately.

10. The load-supporting elements (beams, girders, joists, etc.) of a floor,
roof, or ceiling assembly can be replaced by such other load-
supporting elements which, when tested separately, yielded fire
endurance’s not less than that of the assembly.

168
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NDS Chapter 16 — Calculated Resistance

. Fire resistance of
exposed wood members
may be calculated using
the provisions of NDS
Chapter 16

ASD/LRFD

Jatons Davig specication”
T eed Consiadtion

Sthgfwded

169

Fire Performance

* Cross-section used
Heated for calculating

CHAR LAYER

Char layer

Fire Exposure

170
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Fire Design of Exposed Wood Members

Qhz#  8g, =1.2 |:nlam o + B (t - (nlam ty ))0.813 }

1.23
Cross- t, = (h]
laminated P
Timber- ts = time for char front to reach glued interface (hr.)
Effective hiam = lamination thickness (in.)
Char Depth Gt
lam tgi

Niam = number of laminations charred (rounded to lowest
e integer)

t = exposure time (hr.)

NDS Chapter 16 — Fire (ASD)

Technical Report No. 10
* Background on NDS provisions
* Design examples
» Updated with CLT

TECHNICAL REPORT NO. 10

CALCULATING THE FIRE
RESISTANCE OF EXPOSED
WO0O0D MEMBERS

Tihhigrz gardgiz z z dz £y
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Fire Test

Highly Successful CLT Fire Test

. As part of 3 project to produce 3 U.S. design manual for cross-laminated

ASTM E 1 1 9 FI re End u ra nce mmber (CLT), AWC conducted 3 very successful ASTM E119 fire endur ance
test on a CLT wall at NGC Testing Services in Buffalo, WY, The wall,
consistng of a S-ply CLT (approxsmately T-inches thick), was covered on

Test each side with a single layer of §/8° Type X gypsum wallboard. The wall
—_— was leaded to the ble by the test agquip . although it

remained signficantly below the full design strength of the CLT specimen.

° 5— Ply CLT (a pprox- 7" thick) It was then axposed to 3 standard fire that reaches cver 1800 degreas

Fahrenheit in the first 90 minutes of expasure. While only seeking a 2
174 . Bour rating, a5 required by the targeted building code provisons, th test
° 5/8 Type X GWB each slde specimen lasted 3 hours & manutas. This may open up additional
possibilities in a few specialized locations where a 3-hour fire resistance
rating eraght Be required, The test culminated nearly 4 month of intense

e Soug ht 2 hou r ratl ng planning and cooperation by the North American wood products industry to
get the test run in advance of the recent ICC hearings where an AWC
proposed code change to specifically recognize CLT was approved

173

Fire Test

American Wood Council
ASTM E119 Fire Endurance === S===== Half-lapped —
Test middle of panel
* 5-Ply CLT (approx. 7" thick) — -

- 5/8” Type X GWB each side
* Sought 2 hour rating

« RESULTS: 3 hours 6 minutes

Self-tapping
T

T W SR W B W ¥

174
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CLT Test Report WP-1950

TEST REPORT Page a1y
Amarican Wood Councll
222 Caluctin Crcio BE. Bute 201
Lewsturg. VA 20175

Slandard Uuthads o
Firs Taats of Buliding Consiruction and Matsrisls
ASTME 118~ 118

CLT Test Report WP-1950

Copyright © 2015 American Wood Council.
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What's next?

. Massive Timber Products
. Incorporates New Technology
.. Basic Code Requirements needs revisiting

. Protect Public Health, Safety and Well-
being

Support Building Safety!

177

GLT and CLT in the 2018 IBC

» 510.12 (new) Special occupancy provision allowing up to 9 story CLT
Stand-alone provisions for a special occupancy R-1/R-2 with height increase
similar to other existing special occupancies (G165-15)

« 602.3 CLT in exterior walls of Type III
Provides for CLT exterior walls in Type III construction (G172-15)

. Structural Composite Lumber in Heavy Timber Construction
Reorganizes and clarifies the minimum dimensional requirements for sawn
lumber, GLT, SCL, and CLT when used as an element of heavy timber
construction (G178-15)

» 602.4 Concealed spaces in Type IV
Provides for protected concealed spaces in Type IV construction (G181-15)

» 602.4 SCL elements in CLT exterior walls
Provides for GLT and SCL elements in exterior walls of Type IV CLT construction
(G182-15)

178

Copyright © 2015 American Wood Council.
All rights reserved.



Mass Timber Projects
per Current Code

179

Mass Timber — US (Multnomah Co., OR)

Fire House

Multnomah County, Oregon

et .
T A
B=
“
L L

Owner: Multnomah County Rural Fire Protection District 10. Oregon
Architect: Hennebery Eddy Architects, Inc
Photo by Josh Partee

180
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Mass Timber — US (Franklin, WV)

B s

T B

Elementary School, Fran

klin, West Virginia veethhadiud

Mass Timber — US (Fitchburg, WI)

Factory
Promega Feynman Center
Fitchburg, WI

Owner: Promega Corporation
Architect: Uihlein-Wilson
Photos by J.B. Smith

182
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Mass Timber — US (Hunstville, AL)

Candlewood Suites Hotel
Redstone Arsenal Huntsville, AL

TrxiinedhviBs 9 ; ; #t v Vb qdibud

Dufk¥hfw#bhag#hdvh -

Mass Timber - US (Minneapolis, MN)

. ,Jﬂ . Jothd) #dBDAp HAMgIND ehu Yhudfdds (#

op ehub hfkdg¥dal #raghfig# 2dly
* Hqj bhinhgtk WG Visugf bdvi#p hfkdgv

Architect: DLR Group
https://vimeo.com/162580838
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Mass Timber per
Alternate Means

Tall Wood

185

USDA Tall Wood Competition

U.S. TALL WOOD BUILDING PRIZE COMPETITION

Wz r#Z bghur
Z hvwf rdvw, Twp hz rudBruwlqg AR U
HAVWE rdvw, 7: 8#2 hvufl ;™ Vi dgkdwdg 4D \

USDA BSlc

| SOFTWOOD

| LUMBER BOARD
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US Projects

- Framework

« Portland, Oregon
- 12 Story

+ Received building permit in
June 2017 and is anticipated
to be the tallest wood
building in US when
completed.

+ Street-level retail, office,
workforce housing and 3 .
Communlty space Photo provided by Next Portland

« U.S. Tall Wood Building Prize
Competition winner *

* N
http://www.nextportland.com/2016/07/21/framework-dz1/ Sponsored by .the VUAS. Department of Agrlculturg, the Softwood Lumber
Board and the Binational Softwood Lumber Council
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US Projects

Carbon 12

» Portland, Oregon
» 8 Stories

« Residential tower

http://www nextportland.com/2015/05/14/carbon12/
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Mass Timber
Tall Wood
Canada

The Arbora

« Québec, Canada
» 8 Stories
* 434 Residential condo, townhouse and rental units
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The Arbora

The Arbora
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Canadian Projects

The Wood
Innovation and
Design Centre
» Prince George, British
Columbia, Canada
» 8 Stories
« Office and education space

Canadian Projects

Brock Commons

« 18 Stories

Copyright © 2015 American Wood Council.
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UBC - Brock Commons

« Brock Commons Videos

https://www.youtube.com/watch?v=zB5H1ZVZk-c&t=2s

https://www.youtube.com/watch?v=GHtdnY gnmE

https://www.youtube.com/watch?v=rYwI6wHcRVc

Friovicls Tabest Yyood dhsidng UG Srack Gamemens
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Tall Wood Worldwide

v
L]
'
'
AL
L4
Vi
L)
L]
'
Bridport House Wood Innovation Forté X
London, UK & Design Centre Cenni di Cambiamento wejhourne, Australia TREET Brock Commons
8Stories  British Columbia, Canada Milan, Italy 10 Stories Bergen, Norway Tallwood House
2010 8 Stories 9 Stories 2012 14 Stories Nyl
2014 2013 2015 f

2017

Vrxufh#hWKIQN Z RR G

http://www.rethinkwood.com/tall-wood-mass-timber/tall-wood-gallery
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ICC TWB Project & Committee

« PROJECT SCOPE

In December 2015, the ICC Board established the ICC
Ad Hoc Committee on Tall Wood Buildings noting the
purpose of the ad hoc committee is to explore the
building science of tall wood buildings and investigate
the feasibility of and take action on developing code
changes for tall wood buildings.

@
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ICC TWB Project & Committee (cont)

- AD HOC COMMITTEE
- The Board determined that the effort is to be

undertaken by their newly formed Ad Hoc Committee on
Tall Wood Buildings (AH-TWB). In making the
committee appointments, the Board recognized the
need to have a consensus committee comprised of the
necessary balance of stakeholders including:

- Representatives from building construction material
industries

- Building and Fire Officials

- Architects and engineers

- Fire protection experts

- Other construction related stakeholders

@
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TWB Committee (cont)

4 Work Groups appointed:
Definitions and Standards | )

Fire
Structural
Codes

82 major issues identified, assigned to
specific work groups and investigated.

Hundreds of reports on the topic were
reviewed and collected at the TWB page
on the ICC website.

199

TWB Ad Hoc Objectives

The TWB discussed a humber of performance objectives
to be met with the proposed criteria for tall wood
buildings:

No collapse under reasonable scenarios of complete burn-out

of fuel without automatic sprinkler protection being
considered.

No unusually high radiation exposure from the subject building
to adjoining properties to present a risk of ignition under
reasonably severe fire scenarios.

No unusual response from typical radiation exposure from
adjacent properties to present a risk of ignition of the subject
building under reasonably severe fire scenarios.

200
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TWB Ad Hoc Obijectives (cont'd)

* No unusual fire department access issues.

- Egress systems designed to protect building occupants during
the design escape time, plus a factor of safety.

+ Highly reliable fire suppression systems to reduce the risk of
failure during reasonably expected fire scenarios. The degree
of reliability should be proportional to evacuation time
(height) and the risk of collapse.

201

The TWB Adhoc Committee
determined that the
comprehensive package of
proposals meets all these
performance objectives.
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ICC TWB Ad Hoc — Fire Tests

 Very early on, the Fire Subcommittee of the Tall
Wood Buildings Ad Hoc Committee requested a
series of five FULL SCALE multi-story fire tests to
help determine the necessary fire safety
measures for the new types of construction being
considered.

« It was decided they would be a one bedroom unit
(LR, Kitchen, Bath, BR) layout per story, 900 SF
+/-, a corridor and a stairway enclosure. The
apartment was to be furnished with modern
furniture typical of today (synthetic upholstery
and padding).

TWB Committee

Fire Work Group created the fire test scenario
2 story condo situation.

« 30 feet X 30 feet interior dimensions.

« corridor and stair included in the structure.

« The UL “modern furnishings” fuel load imposed
570 mj/m?

« Fuel load was derived from approximately 95t
percentile of Group R fuel loads taken from a
survey of Group Rs

Copyright © 2015 American Wood Council.
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Test Structure Floor Plan
Fire Work Group Plan £ S —
+ One bedroom apartment « = wanl —h
30 feet X 30 feet interior dimensions.
« UL “modern furnishings” fuel load Badroom Living Room
imposed 570 mj/m? 3 ®
« Fuel load was approximately 95 8 I ﬂ i
percentile of Group R —l o T w
£ low T 1 =
+ 20-minute rated door between e =
compartment and corridor l o ﬂ—;
= s -
* 90-minute rated door between T o , || wane
corridor and stairwell -
{," ‘Wall F
First Floor
o 1/8° = 1-0°
s
Fire Test Scenarios
Test |Description Date
All mass timber surfaces protected with 2 layers of 5/8”
Test 1 5/23/17
Type X GWB
30% of CLT ceiling area in living room and bedroom
Test 2 5/31/17
exposed
Test3 Two-op.pc->sing CLT walls e-xposed .—.one in bedroom and 6/20/17
one in living room (there is a partition wall)
All mass timber surfaces fully exposed in bedroom and
Testd | . . A 6/27/17
living room. Sprinklered — normal activation
All mass timber surfaces fully exposed in bedroom and
Test 5 |living room (except bathroom). Sprinklered — 20 min 6/29/17
delayed activation

Copyright © 2015 American Wood Council.
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Two-Story Fire Tests

» Purpose: Perform tests of realistic fire scenarios applicable
to tall wood construction in order to evaluate occupant and
firefighter tenability for egress and suppression efforts, and
to provide data necessary to guide further development of
relevant code and standard provisions.

» Conducted at U.S. government
facilities

» Supervised by U.S. Forest
Product Laboratory staff

ICC TWB Ad Hoc — Fire Tests

* All tests conducted at the Federal &
Bureau of Alcohol, Tobacco, sy
Firearms & Explosives Testing
Laboratory in Maryland.

* 400 channels of data collection
resulting in millions of data points.

Copyright © 2015 American Wood Council.
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Two-Story Structure

» Two Stories, one apartment per level

« Each apartment: 30 ft by 30 ft

+ Ceiling height: 9 ft

« 5-ply CLT
- Douglas-fir — Larch species group
- Lamination Thickness: 1.375 inches
- CLT Thickness: 6.875 inches

- Polyurethane Adhesive

 Corridor around each apartment and a stairwell

Apartment Layout

. Partitions used unrated 2" gypsum
wallboard

« Kitchen & Living Room: 15 ft by 30 ft
» Bedroom & Bath: 15 ft by 30 ft
- 20-min rated door between compartment and

corridor
» 90-min rated door between corridor and
stairwell
 Fuel load ~570 MJ/m?

Copyright © 2015 American Wood Council.
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Two-Story Structure Fabrication

Fire tests — ATF Lab Maryland
8 //1 E
=z _/ T 3

T P— I:|“ Kitchen

s n
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Apartment Furnishings — Kitchen & Living Room

Skrwviburybhgte |[# ¥V nhvwbugx fwibderudwru| AKX VGD

Apartment Furnishings — Bedroom & Bath

Skrwviswybhgie |# VH rnhvwsuwgxfwibderudwu| AKX VGD
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Test #1 - All Mass Timber Protected

All mass timber
surfaces protected
with 2 layers of 5/8”
Type X GWB

215

Ignition Source &

* Z rrgf ubtbdfhgiiirz huNIifkhgi de bhw
* D ffhéndqwlj gihgip daxddl

Skrwvibuwrybhgte [# ¥V nhvwbugxfwibderudwru| AX VGD
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Bedroom
Flashover

Ignition

Living Room /
Kitchen Flashover

Living Room
/ Kitchen

_Skrmz#suryghg#a |4 ]S/l#ﬁni%zviﬁurgxfw#@dendvru\ AKVGD -
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+  30% of CLT ceiling
area in living room and
bedroom exposed

+ Live load applied using
water barrels
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Test 2 — 30% CLT Ceilings Exposed &

Living Room /
Kitchen Flashover Bedroom Flashover

r

Decay Phase ' Living Room Ceiling Bedroom Ceiling

Skrwviswybhgte [ VH nhvwbwgxfwibderudwul AK VGD

Comparison of Modeling and Measured Data

Comparison of Heat Releas

e 25000
Data
EOOOO
* Modeling conducted by =
Research Institutes of 15000
Sweden (RISE) ©
« P hdvxhgigdwlfirp HWIKS o
with 30% Ceiling expose &'
d 3
T

\———-

0 100
Time (min)

—Measured Heat Release
—Predicted Heat Release

0

5000 j»x
0 5
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Comparison of
Ceiling Gas Temperature

* Modeling conducted by
Research Institutes of
Sweden (RISE)

* Measured data from
ATF #2 with 30% Ceiling
exposed

Temperature (°C)

1200

Comparison of Modeling and Measured Data

1000

800 ,E!p\\\
600

400

N

200 Ilj

0

0

50 100
Time (min)

—Measured Gas Temperature
—Predicted Gas Tempetature
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CLT Wall Panel after fire with gypsum removed




Copyright © 2015 American Wood Council.
All rights reserved.



Section of exposed ceiling (90° angle)

# 'a'&q

. m‘tl‘ ?

Test #3 — Exposed Walls

Two opposing CLT
walls exposed

one in bedroom and —=
one in living room 2

WallE

18

228
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ATF Test #3 — 2 Exposed CLT Walls

Test #3 — 2 Exposed Walls

Living Room/
Kitchen Flashover

Ignition

Photos provided by U.S. Forest Products Laboratory, USDA
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ICC TWB Ad Hoc — Fire Test 3

232
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ICC TWB Ad Hoc — Fire Test 3

* Notice in the
picture on the
right that only a
small portion of
the contents
remained on fire.
The structure self
extinguished.
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ICC TWB Ad Hoc — Fire Test 4 and 5

Test 4 - As noted earlier, all wood surfaces above the floor
were exposed and the entire space protected by a sprinkler
system using sidewall sprinklers. The fire caused the sprinkler
system to activate at approximately 3 minutes and the system
extinguished the fire.

Test 5 — The same as Test 4 except the fronts were filled with
fixed tempered glass in metal frames to replicate patio doors.
At 17 minutes into the fire, one panel (3'x7’ +/-) was broken
open to simulate an open patio door. The sprinkler system
was delayed 20 minutes from the time of sprinkler fusing
(approx. 23 minutes from start of fire) to replicate a system
that was inoperative until being charged by the arrival of the
Fire Department. The sprinkler system extinguished the fire.

235

Test #4 — Sprinklers Protected, Exposed

All mass timber
surfaces fully
exposed in ;
bedroom and living
room.

Sprinkler — normal
activation

Photos provided by U.S. Forest Productaboratory, USDA
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Test #5 — Delayed Sprinklers

All mass timber surfaces
fully exposed in bedroom
and living room.

Sprinkler — activation
delayed for 20 minutes
after smoke detector
activation...approximately
23-1/2 minutes from
ignition

Test #5 — Delayed Sprinklers

Copyright © 2015 American Wood Council.
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videos of fire tests &
Test 1 of 5: Full Gypsum Wall Board Protection
Test 2 of 5: 30% Ceiling Exposed
Test 3 of 5: Two Walls Exposed
Test 4 of 5: Automatic Sprinkler Activation
Test 5 of 5: Delayed Sprinkler Activation
Results — Event Log &

u
[]
< é

j

installation error)

Time After Ignition (mm:ss)
Test No. Flas.h(.:ver (600®) Flashover (600@) Flames in Hallway Compartn:lent door
Living Room Bedroom Fails
g 13:27 17:20 26:51 57:46
5
11:42 17:20 30:38 63:59
5% irru
6 13:06 29:42
12:37 17:00 (door frame (door frame

installation error)

Sprinkler Activation

N/A

N/A

N/A

2:37

23:00
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Thermocouple Trees

¢ 20 TC Trees in tested

it

]

I

structure

» Temperature measured at 0
2,4, 6, 8, and 9 feet above
finished floor

=0
. 10

B A

——e——w

B

]

]

E]

|

IYxhvisurybhgte [# ¥V H rnhvwBwgxfwipderdwru| AKX VGD

Results — Living Room Thermocouple Trees

Test 1 Test 2 Test 3
s Location A = [T Location A = g - Location A = e p
= b e — 1 | i S e o o B i
- i i = et bl | R4 M = [l e
s e 1= € J‘ﬂ l
i o e s g | J & b e
E - !m - } wl N \-\ -
=g -1 = |m - | -
% N TG TR e e
n b Location B e Location B [T e
= ? ¥ o o “3
. . ' [~ - - = — d E
[ - ! “\_ i.. —l - =
I e -
2 ~ : =)
/ e HE:

J Wskvibwrybhgie | # V# rivwB urgxfwibde rudwrul AK VGD
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Surface and Embedded Thermocouples

Fire Exposed |-, |
Surface No 4 | I—
Gypsum ]

Fire Exposed ,..|. I
Surface With 444 =l bl
Gypsum S [

163' mm ) )
138mm * »151mm |2" diameter drill

=128 mm |pattern/depths from

116 mm -
unexposed surface

70 mm 105 mm

Ixhvilggtskrurisuwrybhgte |[# VH nhvwsurgxfwibderudwru| A VGD

Results — Living Room Thermocouples
(surface and embedded)

I: I: :
: M fi =HIE
EE iE N [—’_?:_J -.r E
I £ NN
E, :E __,:___‘_'“_:_—F;:' E

J wskviburybhgte |# IV H nbhvws urgx fwibderudwry| AKX VGD
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Report

USDA
RN (s 5317 Do of Agricahure
« Results were taken from a Draft Tall Wood Building

Summary Fire Tests

» Results to be published as USDA FPL
General Technical Reports, available to
the public on U.S. Forest Products
Laboratory’s website:

http://www.fpl.fs.fed.us/

Question

What is Mass Timber in
Future Building Codes?

=i
!
Y
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Answer

Mass(ive) Timber was initially envisioned to
be an umbrella term for wood members
meeting the minimum dimensions of Heavy
Timber in the current IBC, but will also be tied
to specific fire-resistance ratings for wall, floor
and roof assemblies.

« Mass Timber: Structural elements of Type IV
construction primarily of solid, built-up, panelized or

engineered wood products that meet minimum
cross section dimensions of Type IV construction.

Mass Timber is NOT Light-Frame Construction

Copyright © 2015 American Wood Council.
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Mass Timber?

Mass Timber?
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Question

How is Heavy Timber
different than Mass
Timber?

Answer

Heavy Timber typically relies on the
dimensions and detailing to provide an
intrinsic but undetermined level of fire
resistance....

Copyright © 2015 American Wood Council.
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- awc.org/tallmasstimber

TWB Ad Hoc proposed changes

@ AMERICAN WOOD COUNCIL
QL5 & STANDARDS | ENVICHMENTAL RCGULATION |

List of 14 TWB code changes U
Proposals Review Guide P | s s | g s |

Tall Mass Timber

Type of Construction comparison

Link to full webinar on changes
(DES605)

ICC TWB Ad Hoc Committee Next Steps

All 14 TWB Proposals were approved by the various code development
committees at the Group A Committee Action Hearings in Columbus,
OH

Those 14 approval actions by the committee (AS or AM) were endorsed
by the cdpACCESS vote.

The Public Comment submittal period closed on July 16 and will be
available online shortly thereafter. The final face to face voting will take
place during the public hearings immediately following the 2018 ABM in
Richmond (Annual Conference Oct 21-23 & Public Comment Hearings

Oct. 23 - 31) _ ————
L/ ",‘;.%oéfe uvelnpmer}t
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ICC TWB Ad Hoc Committee Next Steps

« TWAH to remain in place through the 2021 Code Development process

« Code provisions for all items except structural were input into
cdpACCESS January 2018

« Provisions for Group B developed by November 2018

« For TWAH Details: _http://www.iccsafe.org/codes-tech-
support/cs/icc-ad-hoc-committee-on-tall-wood-buildings/

+ ICC Code Development process information:

- http://www.iccsafe.org/codes-tech-support/code-development-

process/

TWB AD HOC COMMITTEE CODE CHANGES

14 code change proposals (Group A)
* New definitions
* 3 new types of construction proposed

* New entries in height (feet), height (stories) and area for
the IBC

+ Determining added contribution to FRR time from non-
combustible protection

* New requirements for safety while under construction

*  OLD exterior wall test standard still required (NFPA 285)
+ Caulking of mass timber elements

+ Owner Responsibilities

Copyright © 2015 American Wood Council.
All rights reserved.



TWB AD HOC COMMITTEE CODE CHANGES

G108-18: Section 602.4 - Type of Construction; Approved As
Modified (AM) by modifications DiGiovanni 1 & 2

FS5-18: Section 703.8 - Performance Method; Approved As
Submitted (AS)

FS81-18: Section 722.7 — Ratings Installation; Approved AM
by modification DiGiovanni 1

FS6-18: Section 703.9 — Sealants at Edges; Approved AS
(note: Modification DiGiovanni 1 was ruled out of order due
to formatting, but it was recommended that the modification
be considered for a future proposal by the ad hoc
committee).

TWB AD HOC COMMITTEE PROPOSALS (contd)

FS73-18: Chapter 7 — Section 718.2.1 — Fireblocking
Material; Approved AS

G28-18: Section 403.3.2 — High Rise Sprinkler Water Supply;
Approved AS

F88-18: Section 701.6 — Owners Responsibility; Approved AS

F266-18: Section 3308.4 of the IFC - Fire Safety During
Construction; Approved AM by modification DiGiovanni 2

G75-18: Table 504.3; Approved AM by modification
DiGiovanni 1
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TWB AD HOC COMMITTEE PROPOSALS (contd)

« G 80-18: Table 504.4; Approved AS
« G84-18: Table 506; Approved AS

« G146-18: Chapter 31 — Section 3102 — Special Construction;
Approved AS

« G152-18: IBC Appendix D — Fire Districts; Approved AS

« G89-18: Sections 508.4 and 509.4 Fire Barriers; Approved
AM by modification DiGiovanni 1

B
TYPEI TYPEN TYPE I | TYPE IV TYPEV
BUILDING ELEMENT :
A B A B A B A B E HT A B
-~ r ~1 f
Pluna‘r} s:uuurural frame 3 53 1 0 1 0 3| 2 2 HT 1 0
(see Section 202)
Bearing walls
Exterior © 3 2 1 0 2 2 3 2 2 2 1 0
Interior 3 2 1 0 1 0 3 2 2 IVHT 1 0
Nonbearing walls and
partitions See Table 602
Exterior
Nonbearing walls and See
partitions 0 0 0 0 0 0 0 0 0 Section | 0 0
Interior * 2304.11.2
Floor construction and
associated seco‘nd;l.ry 5 " i o i o 5 s 5 HT i 0
members (see Section - - -
202)
Roof construction and
associated secondary
N e 1z e | oef [ | 0 112 1 1 HT 1< | 0
members (see Section
202)
260
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B
] TYPEI TYPEN TYPE I TYPE IV TYPEV
BUILDING ELEMENT -
A B A B A B A B c HT A B
- r P f
PumaIr} s_mu.nual frame 38 5 1 0 1 0o | 3 5 43 HT 1 0
(see Section 202) = =
Bearing walls
Exterior * 3 2 1 0 2 2 3 2 2 2 1 0
Interior 3° 2 1 0 1 0 3 2 2 I'HT 1 0
Nonbearing walls and
partitions See Table 602
Exterior
Nonbearing walls and See
partitions 0 0 0 0 0 0 0 o 0 Section 0 0
Interior * 2304.11.2
Floor construction and
associated SECO‘JI(IEI.I'}' 5 3 1 0 1 0 2 3 2 HT 1 0
members (see Section = =
202)
Roof construction and
associated secondary b ) ) )
soclared se Ddary 1 1/20] qbe e o 1be o 112 1 1 HT 1be 0
members (see Section - -
202)
261

TABLE 602

FIRE SEPARATION TYPE OF CONSTRUCTION OCCUPANCY GROUP H OCCUPANCY GROUP OCCUPANCY GROUP
DISTANCE = F-1,M,51 A,BE F2,1,R 52U
X(feet)
X<5” ALL 3 2 1
5<X<10 1A, IVA 3 2 1
B Others 2 1 1
10<X<30 IA, 1B, IVA, IVB 2 1 1
IIB, VB 1 0 0
Others 1 1 1
X>30 ALL 0 0 0

Copyright © 2015 American Wood Council.
All rights reserved.



Type IV-A Exterior Wall Covering

Type IV-A load bearing exterior wall
All material outboard of the
Mass Timber
MUST BE NONCOMBUSTIBLE

Except: water resistive barrier

Type IV-B load bearing exterior wall
All material outboard of the
Mass Timber
MUST BE NONCOMBUSTIBLE

Except: water resistive barrier

Copyright © 2015 American Wood Council.
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Type IV-C Exterior Wall Covering

Type IV-C load bearing exterior wall
All material outboard of the
Mass Timber —_—
MUST BE NONCOMBUSTIBLE
Except: water resistive barrier

TWB Committee Proposals &

TYPE OF CONSTRUCTION
TYPE IV-A Mass Timber with noncombustible protection

Noncombustible protection must provide 2/3 of the required Fire Resistance Rating
for Building Elements (Table 601, 602)

Taller buildings therefore not permitted to have exposed mass timber

TYPE 1IV-B Mass Timber with portions of noncombustible
protection omitted

limits on how much mass timber can be exposed
limits on how close exposed areas can be to one another

TYPE IV-C Mass Timber with no requirement for noncombustible
protection, except certain features

Copyright © 2015 American Wood Council.
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Type of Construction IV-C

Building Element

Maximum Height 85"
Number of Stories 4-9
Exposed Mass Timber Fully Exposed
Sprinklers Yes
Primary Frame FRR 2 hours
Floor FRR 2 hours
Stairs Tower Mass Timber
FRR from Non-combustibles 0 hours
Concealed Spaces OK if Protected
Floor topping No requirement

267

Type of Construction IV-B

Building Elements

Maximum Height 180’
Number of Stories (except 6-12
H’'s)

Exposed Mass Timber Partially
Sprinklers Yes
Primary Frame FRR 2 hours
Floor FRR 2 hours
Fire Resistance from Non-com 80 minutes
Stairs Tower Mass Timber
Concealed Spaces OK if Protected
Floor topping Noncombustible

268
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Type of Construction IV-A

Building Elements

Maximum Height 270"
o ! Number of Stories (except H's) 9-18
m 1 Exposed Mass Timber Fully Protected
=== = == Sprinklers Yes
- — - g
[ - Primary Frame FRR 3 hours
J] L s '_ﬁj Floor FRR 3 hours
=i ==
e T Tl Fire Resistance from Non-com 120 minutes
l Il : :: F: : ; all Stairs Tower Non-combustible
[ —— 'i r - ij Concealed Spaces Permitted
T 1 Tif [
e ,; 4 % . ﬁ | Floor Topping Noncombustible
! v
i =
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Table 504.4 Allowable Stories Group B

EEBELE.iiaams

BEERbhEmsddqdial

[
.
-
-
-
=
-
=
e
=
-

n
[

TYPE IV-A TYPE IV-B TYPE IV-C TYPE I¥- HT

_________________________.cz2_ | IBC 2015

BUSINESS OCCUPANCY [GROUP B]
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ICC TWAH Next Steps

« TWAH to remain in place through the 2021 Code Development process

« Code provisions for all items except structural were input into
cdpACCESS January 2018

« Remaining provisions developed by November 2018

« For TWAH Details: _http://www.iccsafe.org/codes-tech-
support/cs/icc-ad-hoc-committee-on-tall-wood-buildings/

« ICC Code Development process information:

- http://www.iccsafe.org/codes-tech-support/code-development-

process/
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Questions

@

AMERICAN WOOD COUNCIL
James B. Smith, P.E.
Midwest Regional Manager
jsmith@awc.org
608-635-6635

TWB Committee

+ TWB PRODUCT
14 code change proposals to date; hundreds of code sections reviewed
3 new types of construction proposed
New entries in Height (feet), Height (stories) and Area for the IBC

New requirements for safety while under construction

Existing exterior wall test standard still required (NFPA 285)

SO LETS LOOK AT THE DETAILS OF THE
PROPOSED CODE SECTIONS

Copyright © 2015 American Wood Council.
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TWB Committee Proposed Text
DEFINITIONS

e Mass Timber: Structural elements of Type IV construction primarily of
solid, built-up, panelized or engineered wood products that meet minimum
cross section dimensions of Type IV construction.

- Noncombustible Protection (FOR MASS TIMBER): Noncombustible
material, in accordance with Section 703.5, designed to increase the fire-
resistance rating and delay the combustion of mass timber.

[BS] Wall, Load Bearing. Any wall meeting either of the following
classifications:

1. Any metal or wood stud wall that supports more than 100 pounds per linear foot (1459 N/m) of vertical load in addition to its own
weight.

2. Any masonry, er concrete, or mass timber wall that supports more than 200
pounds per linear foot (2919 N/m) of vertical load in addition to its own
weight.

275

TWB Committee Proposed Text
DEFINITIONS

* Mass Timber: Structural elements of Type IV construction primarily of
solid, built-up, panelized or engineered wood products that meet minimum
cross section dimensions of Type IV construction.

276
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TWB Committee Proposed Text
DEFINITIONS

« Noncombustible Protection (FOR MASS TIMBER): Noncombustible
material, in accordance with Section 703.5, designed to increase the fire-
resistance rating and delay the combustion of mass timber.

TWB Committee
DEFINITIONS

[BS] Wall, Load Bearing. Any wall meeting either of the following
classifications:

1. Any metal or wood stud wall that supports more than 100 pounds per linear foot (1459 N/m) of vertical load in addition to its own
weight.

2. Any masonry, er concrete, or /mass timber wall that supports more
than 200 pounds per linear foot (2919 N/m) of vertical load in
addition to its own weight.
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TWB Committee Proposed Text

DEFINITIONS

PRIMARY STRUCTURAL FRAME. The primary structural frame shall include all of
the following structural members:

1. The columns.
2. Structural members having direct connections to the columns, including girders, beams, trusses and spandrels.

3. Members of the floor construction and roof construction having direct connections to the columns.

4. Bracing Members that are essential to the vertical stability of the primary structural

frame under gravity loading shall-be-considered-part-of-the-primary-Structural
: I i i v ol

SECONDARY MEMBERS. The following structural members shall be considered
secondary members and not part of the primary structural frame:
1. Structural members not having direct connections to the columns.

2. Members of the floor construction and roof construction not having direct connections to the columns.

3. Bracing members-ether-than-these-that-are-part-of theprimarn structural-frame:
that are not designated as part of a primary structural frame or bearing wall.

TWB Committee Summary
TYPE OF CONSTRUCTION

TYPE IV-A Mass Timber with noncombustible protection

Noncombustible protection shall provide 2/3 of the required Fire
Resistance Rating for Building Elements (Table 601, 602)

Taller buildings therefore not permitted to have exposed mass
timber

TYPE IV-B Mass Timber with portions of noncombustible
protection omitted

limits on how much mass timber can be exposed
limits on how close exposed areas can be to one another

TYPE IV-C Mass Timber with no noncombustible
protection
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TWB Committee Summary

TYPE OF CONSTRUCTION

TYPE IV-A Mass Timber with noncombustible protection

Noncombustible protection shall provide 2/3 of the required Fire
Resistance Rating for Building Elements (Table 601, 602)

Taller buildings therefore not permitted to have exposed mass
timber

TWB Committee Summary
TYPE OF CONSTRUCTION

TYPE IV-B Mass Timber with portions of noncombustible
protection omitted

limits on how much mass timber can be exposed
limits on how close exposed areas can be to one another
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TWB Committee Summary

TYPE OF CONSTRUCTION

TYPE IV-C Mass Timber with no noncombustible
protection

283

B
TYPEI TYPEN TYPE I | TYPE IV TYPEV
BUILDING ELEMENT :
A B A B A B A B E HT A B
-~ r ~1 f
Pluna‘r} s:uuurural frame 3 e 1 0 1 o | 2 > HT 1 0
(see Section 202)
Bearing walls
Exterior © 3 2 1 0 2 2 3 2 2 2 1 0
Interior 3 2 1 0 1 0 3 2 2 IVHT 1 0
Nonbearing walls and
partitions See Table 602
Exterior
Nonbearing walls and See
partitions 0 0 0 0 0 0 0 0 0 Section | 0 0
Interior * 2304.11.2
Floor construction and
associated secondary
issociated secondary 2 2 1 lofl1]o 2|2 2 HT 1 0
members (see Section - - -
202)
Roof construction and
associated secondary
N e 1z e | oef [ | 0 112 1 1 HT 1| 0
members (see Section
202)
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B
] TYPEI TYPEN TYPE I TYPE IV TYPEV
BUILDING ELEMENT -
A B A B A B A B c HT A B
- r P f
PumaIr} s_mu.nual frame 38 5 1 0 1 0o | 3 5 43 HT 1 0
(see Section 202) = =
Bearing walls
Exterior * 3 2 1 0 2 2 3 2 2 2 1 0
Interior 3° 2 1 0 1 0 3 2 2 I'HT 1 0
Nonbearing walls and
partitions See Table 602
Exterior
Nonbearing walls and See
partitions 0 0 0 0 0 0 0 o 0 Section 0 0
Interior * 2304.11.2
Floor construction and
associated SECO‘JI(IEI.I'}' 5 3 1 0 1 0 2 3 2 HT 1 0
members (see Section = =
202)
Roof construction and
associated secondary b ) ) )
soclared se Ddary 1 1/20] qbe e o 1be o 112 1 1 HT 1be 0
members (see Section - -
202)
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TABLE 602

FIRE SEPARATION TYPE OF CONSTRUCTION OCCUPANCY GROUP H OCCUPANCY GROUP OCCUPANCY GROUP
DISTANCE = F-1,M,51 A,BE F2,1,R 52U
X(feet)
X<5” ALL 3 2 1
5<X<10 1A, IVA 3 2 1
B Others 2 1 1
10<X<30 IA, 1B, IVA, IVB 2 1 1
IIB, VB 1 0 0
Others 1 1 1
X>30 ALL 0 0 0
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TWB Committee Thoughts
TYPE OF CONSTRUCTION

Each Type of Construction based upon test conditions in
at least one of the 5 fire tests at ATF

Fire Test Plan developed by the Fire Work Group

Test Plan included testing of various “generic”
connections as recommended by the Structural Work
Group

Both panel mass timber (CLT) and other mass timber
(glulam beams and columns) were tested.

287

Revise IBC Section 602.4 to reflect 3 new types of

TWB Committee Thoughts

construction
IV-A, IV-B, and IV-C

“do no harm” to existing heavy timber (formerly
known as Type IV)

Rename heavy timber to IV-HT (throughout code
where referring to heavy timber as a type of
construction).

Be sure to say "Heavy Timber” in those sections
where building elements are permitted to be “heavy
timber” sized, such as roof structure in Types I & I1
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Section 602.4 principles

 Mass Timber elements shall have
noncombustible protection

« Mass Timber elements shall have a fire
resistance rating shown in Tables 601 & 602

 Mass Timber CLT elements shall be tested
and labeled for Heat Performing Adhesives

 All building elements including load-bearing
and nonload-bearing walls and partitions
must be mass timber or noncombustible
construction. (no combustible light frame)

adhesives

G108
Revise as follows:
602.4 Type IV. Type IV construction...... 722.7.

All cross-laminated timber shall be labeled as conforming to-the-heatperformance

reqw#ement&ef—Seehen&%—éM—ef—DQG—PS—LPRG 320 18 as referenced in Section
2303.1.4.-and-ha 6

Standard for Performance-Raed
Cross-Laminated Timber
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TWB Proposal Text

602.4 Type IV. Type IV construction is that type of construction in
which the building elements are mass timber or nhoncombustible
materials and have fire resistance ratings in accordance with Table
601. Mass timber elements shall meet the fire resistance rating
requirements of this section based on either the fire resistance rating
of the noncombustible protection, the mass timber, or a combination
of both and shall be determined in accordance with Section 703.2 or
703.3. The minimum dimensions and permitted materials for building
elements shall comply with the provisions of this section and Section
2304.11. Mass timber elements of Types IV A, IV B and IV C
construction shall be protected with noncombustible protection applied
directly to the mass timber in accordance with Sections 602.4.1
through 602.4.3. The time assigned to the noncombustible protection
shall be determined in accordance with Section 703.8 and comply with
722.7.

TWB Text 602.4 (cont)

All cross-laminated timber shall be labeled as conforming to the heat
performance requirements of Section 6.1.3.4 of DOC PS1 and have no
delamination in any specimen, except when occurring at a localized
characteristic when permitted in the product standard.

Exterior /oad-bearing walls and nonload-bearing walls shall be mass
timber construction, or shall be of noncombustible construction.

Exception: Type IV-HT Construction in accordance with Section 602.4.4.

The interior building elements, including nonload-bearing walls and
partitions, shall be of mass timber construction or of noncombustible
construction.

Exception: Type IV-HT Construction in accordance with Section 602.4.4.

Combustible concealed spaces are not permitted except as otherwise
indicated in Sections 602.4.1 through 602.4.4. Combustible stud
spaces within light frame walls of Type IV-HT construction shall not be
considered concealed spaces, but shall comply with Section 718.
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Section 602.4 Important points

 In high rise, exit enclosures and elevator
hoistways may be mass timber or
noncombustible.

* In Type IV-A, exit enclosures and elevator
hoistays must be noncombustible.

TWB Text 602.4 (cont)

In buildings of Type IV-A, B, and C, construction with an
occupied floor located more than 75 feet above the
lowest level of fire department access, up to and
including 12 stories or 180 feet above grade plane,
mass timber interior exit and elevator hoistway
enclosures shall be protected in accordance with
Section 602.4.1.2. In buildings greater than 12 stories
or 180 feet above grade plane, interior exit and
elevator hoistway enclosures shall be constructed of
non-combustible materials.
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- All mass timber must be protected, interior

Section 602.4.1 Type IV-A Summary

and exterior.

Noncombustible protection must contribute
2/3 of the required Fire Resistance Rating
or FRR but not less than 80 minutes
interior and 40 minutes exterior.

Floors must have minimum 1 inch
noncombustible material above the mass
timber

Table 601 Proposed

TYPE IV

BUILDING ELEMENT

1>
lm
o)

HT

Primary structural frame f ]

(see Section 202) - =

Bearing walls
Exterior &'
Interior

2
®
1]

:

HT

2 2
2 VHT

r2

|2 |2

Nonbearing walls and
partitions Table 602 Noncombustible
Exterior Protection
required
to provide 2/3

Nonbearing walls and
partitions | | 0 | 0 | o0  _..lkl
Interior * 2304.11.2

[[=]
[}
[=]

Floor construction and
associated secondary
members (see Section
202)

Roof construction and
associated secondary
members (see Section
202)

(58]

2 2 HT

HT

—
—
=
1353

|
—
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TWB Committee Proposal

Table 722.7.1(a) Protection Required From Noncombustible Covering Material

Fire Resistance Rating of Building | Minimum Protection Required from
Element (tables 601 and 602) Noncombustible Protection (minutes)
(hours)
1 40
2 80
3 or more 120

Table 722.7.1(b) Protection Provided By Noncombustible Covering Material

Noncombustible Protection Protection Contribution (minutes)
2 inch Type X Gypsum Board 30
5/8 inch Type X Gypsum Board 40

Type IV-A Exterior Wall Section

3 Hr. Fire Resistance Rating (Table
601)

2/3 must be from noncombustible

protection
2 Hr. Fire Resistance rating from
noncombustible protection

2 Hr. FRR = 3 layers 5/8 in. Type X
GWB

40 min. X 3 layers = 120 min or 2 hr

S.

1 layer
5/8 in. Type X GWB
Required on outside
Of exterior walls for
Type IV-A,B and C
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TWB Type IV-A Text cont'd

Type IV-A

602.4.1.1 Exterior Protection. The outside face of exterior walls of mass
timber construction shall be protected with noncombustible protection with a
minimum assigned time of 40 minutes as determined in Section 722.7.1(a) ).
All components of the exterior wall covering, shall be of honcombustible
material except water resistive barriers having.....

Definition of Exterior wall covering: A material or assembly of materials
applied on the exterior side of exterior walls for the purpose of
providing a weather-resisting barrier, insulation or for aesthetics,
including but not limited to, veneers, siding, exterior insulation and
finish systems, architectural trim and embellishments such as cornices,
soffits, facias, gutters and leaders.

602.4.1.2 Interior Protection. Interior faces of all mass timber elements,

including the inside faces of exterior mass timber walls and mass timber
roofs, shall be protected with materials complying with Section 703.5.

602.4.1.2.1 Protection time. Noncombustible protection shall contribute a
time equal to or greater than times assigned in Table 722.7.1(a), but not less
than 80 minutes.

602.4.1.3 Floors. The floor assembly shall contain a noncombustible material
not less than one inch in thickness above the mass timber.

Exterior Wall Covering

Type IV-A load bearing exterior wall
All material outboard of the
Mass Timber
MUST BE NONCOMBUSTIBLE

Except: water resistive barrier
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Section 602.4.1 Important Points

+ Roofs must have noncombustible
protection on inside

+ Concealed spaces permitted with no
exposed combustibles other than as
allowed in plenums.

301

Type IV-A TWB Proposed Text (cont'd)

602.4.1.4 Roofs. The interior surfaces of roof assemblies shall be
protected in accordance with 602.4.1.2.

602.4.1.5 Concealed spaces. Concealed spaces shall not contain
combustibles other than electrical, mechanical, fire protection, or
plumbing materials and equipment permitted in plenums in accordance
with Section 602 of the International Mechanical Code , and shall
comply with all applicable provisions of Section 718. Combustible
construction forming concealed spaces shall be protected in
accordance with Sections 602.4.1.2.

602.4.1.6 Shafts. Shafts shall be permitted in accordance with Sections
713 and Section 718. Both the shaft side and room side of mass
timber elements shall be protected in accordance with Section
602.4.1.2.
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Copyright © 2015 American Wood Council.
All rights reserved.



Concealed Spaces

No exposed combustibles other than plenum exception

N permitted in concealed space

Section 602.4.2 Type IV-B Points

* Noncombustible protection the same as
IV-A except for the FRR

« Exterior must be complete

« Interior protection same as IV-A EXCEPT
unprotected portions are PERMITTED

« Floors have same 1 inch noncom as IV-A

« Roofs have same noncom protection as
IV-A

« Concealed spaces same as IV-A no
unprotected portion permitted

- Shafts same as IV-A and both inside and
room side must be protected.
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Type IV-B TWB Committee Proposed Text

Type IV-B

602.4.2.1 Exterior Protection. The outside face of exterior walls of mass
timber construction shall be protected with non-combustible protection with
a minimum assigned time of 40 minutes as determined in Section
722.7.1(a). All components of the exterior wall covering, shall be of
noncombustible material except water resistive barriers having

602.4.2.2 Interior Protection. Interior faces of all mass timber elements,
including the inside faces of exterior mass timber walls and mass timber
roofs, shall be protected, as required by this section, with materials
complying with Section 703.5.

MORE ON THIS PROTECTION REQUIREMENT TO FOLLOW

602.4.2.3 Floors. The floor assembly shall contain a honcombustible
material not less than one inch in thickness above the mass timber.
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Type IV-B

2 Hr. Fire Resistance Rating required
for Exterior and Interior bearing walls
2/3 from noncom protection

Which = 2 layers 5/8 in. GWB

(2 hr. X 2/3 = 4/3 hr or 80 min. and
40 min X 2 = 80 min)

Exterior noncombustible
protection and
noncombustible requirements
of exterior wall covering
are the same as Type IV-A
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Exterior Wall Covering

Type IV-B load bearing exterior wall
All material outboard of the
Mass Timber
MUST BE NONCOMBUSTIBLE

Except: water resistive barrier

Type IV-B TWB Committee Proposed Text

602.4.2.4 Roofs. The interior surfaces of roof assemblies shall be
protected in accordance with 602.4.2.2 except, in nonoccupiable
spaces, they shall be treated as a concealed space with no portion left

unprotected.

602.4.2.5 Concealed spaces. Concealed spaces shall not contain
combustibles other than electrical, mechanical, fire protection, or
plumbing materials and equipment permitted in plenums in accordance
with Section 602 of the International Mechanical Code, and shall
comply with all applicable provisions of Section 718. Combustible
construction forming concealed spaces shall be protected in accordance
with Section 602.4.1.2.

602.4.2.6 Shafts. Shafts shall be permitted in accordance with Section
713, Section 718. Both the shaft side and room side of mass timber
elements shall be protected in accordance with Section 602.4.1.2.
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Type IV-B TWB Committee Proposed Text

602.4.2.2.2 Protected Area. All interior faces of all mass timber

Exceptions: Unprotected portions of mass timber ceilings and walls

elements shall be protected in accordance with Section 602.4.2.2.1,
including the inside faces of exterior mass timber walls and mass timber
roofs.

complying with Section 602.4.2.2.4 and the following:

1 Unprotected portions of mass timber ceilings, including attached
beams, shall be permitted and shall be limited to an area equal to 20%
of the floor area in any dwelling unit or fire area; or

2 Unprotected portions of mass timber walls, including attached
columns, shall be permitted and shall be limited to an area equal to
40% of the floor area in any dwelling unit or fire area, or

3 Unprotected portions of both walls and ceilings of mass timber,
including attached columns and beams, in any dwelling unit or fire area
shall be permitted in accordance with section 602.4.2.2.3.

Exceptions (continued)

Butonly 1 or 2 or 3 may be used in any awelling unit or fire area.

AND Item 4 applies to all choices all the time.

Type IV-B Proposed Text (cont)

4. Mass timber columns and beams which are not an integral portion
of walls or ceilings, respectively, shall be permitted to be unprotected
without restriction of either aggregate area or separation from one
another.

However, different dwelling units or fire areas may have a different
choice.
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Exposed ceiling panels

15 ft separation

311

Type IV-B Proposed Text (cont)

602.4.2.2.3 Mixed Unprotected Areas. In each dwelling unitor fire
area, where both portions of ceilings and portions of walls are
unprotected, the total allowable unprotected area shall be
determined in accordance with Equation 6-1.

(U /Y,) + (U, /U,,) =1 (Equation 6-1) where:
U,. = Total unprotected mass timber ceiling areas

U,. = Allowable unprotected mass timber ceiling area conforming to
Section 602.4.2.2.2, exception item 1

U,,, = Total unprotected mass timber wall areas

U,,, = Allowable unprotected mass timber wall area conforming to
Section 602.4.2.2.2, exception item 2
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TWB Committee

602.4.2.2.4 Separation Distance Between Unprotected Mass Timber
Elements. In each dwelling unit or fire area, unprotected portions of mass
timber walls and ceilings shall be not less than 15 feet from unprotected
portions of other walls and ceilings, measured horizontally along the ceiling
and from other unprotected portions of walls measured horizontally along
the floor.

Section 602.4.3 Type IV-C

- Interior faces of mass timber may be all be
unprotected.

» Exterior sides must be protected, 40
minutes

* Floors must meet Section 804

- Concealed spaces must be protected and
no combustibles other than those allowed
in a plenum.

» Shafts must be protected inside and room
side with noncom protection of 40 minutes

Copyright © 2015 American Wood Council.
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Type IV-C TWB Committee Text

Type IV-C

602.4.3.1 Exterior Protection. The exterior side of walls of
combustible construction shall be protected with non-combustible
protection with a minimum assigned time of 40 minutes as determined
in Section 722.7.1(a). All components of the exterior wall covering,
shall be of noncombustible material except water resistive barriers
having a peak heat release rate of less than 150kW/m?2 .....

602.4.3.2 Interior Protection. Mass timber elements are permitted to
be unprotected.

602.4.3.3 Floors. Floor finishes in accordance with Section 804 shall be
permitted on top of the floor construction.

602.4.3.4 Roofs. Roof coverings in accordance with Chapter 15 shall
be permitted on the outside surface of the roof assembly.

Exterior noncombustible
protection and
Requirements for
noncombustible exterior
wall covering are the same
as Type IV-A

Mass timber surfaces permitted
to be completely exposed
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TWB Committee

602.4.3.5 Concealed spaces. Concealed spaces shall not contain
combustibles other than electrical, mechanical, fire protection, or
plumbing materials and equipment permitted in plenums in accordance
with Section 602 of the International Mechanical Code, and shall
comply with all applicable provisions of Section 718. Combustible
construction forming concealed spaces shall be protected with
noncombustible protection with a minimum assigned time of 40
minutes as determined in Section 722.7.1(a).

602.4.3.6 Shafts. Shafts shall be permitted in accordance with Section
713 and Section 718. Shafts and elevator hoistway and interior exit
stairway enclosures shall be protected with honcombustible protection
with a minimum assigned time of 40 minutes as determined in Section
722.7.1(a), on both the inside of the shaft and the outside of the shaft.
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Concealed Spaces

No exposed combustibles permitted in concealed space
other than ppgum exception material

N
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Fire Protection

Water supply for “super-tall” buildings (>420 Ft) applies to
mass timber buildings of more than 120 ft.

Performance Method for determining Noncombustible
Protection in Section 703.8.

Prescriptive Method for achieving Noncombustible Protection
requirement.

Table 722.7.1(b) gives prescriptive values
Section 722.7.2 gives installation instructions and fastener schedule.

Mandatory sealing of adjacent mass timber elements in Section
703.9.

Mass timber to mass timber
Mass timber to other materials

Mass timber in Type IV-B or IV-C fire barrier must have a
thermal barrier of /2 inch gypsum.

403.3.2 Water supply to required fire pumps. In all buildings that

TWB Committee Proposal Text

are more than 420 feet (128 m) in building Aeight, and buildings of
Type IVA and IVB that are more than 120’ in building height, required
fire pumps shall be supplied by connections to not fewer than two
water mains located in different streets. Separate supply piping shall
be provided between each connection to the water main and the
pumps. Each connection and the supply piping between the
connection and the pumps shall be sized to supply the flow and
pressure required for the pumps to operate.
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TWB Committee Proposal Text

« 703.8 Determination of Noncombustible Protection time
contribution. The time, in minutes, contributed to the fire resistance
rating by the noncombustible protection of mass timber building elements,
components, or assemblies, shall be established through a comparison of
assemblies tested using procedures set forth in ASTM E 119 or UL 263.

+ 703.8.1 Test assembly 1 shall be without protection, and test assembly 2
shall contain the representative honcombustible protection. The test
assemblies shall be identical in construction, loading, and materials, other
than the noncombustible protection. The two test assemblies shall be
tested to the same criteria of structural failure. The noncombustible
protection time contribution shall be determined by subtracting the fire
resistance time, in minutes, of test assembly 1 from the fire resistance
time, in minutes, of test assembly 2.

« 703.8.2 The protection shall be fully defined in terms of configuration
details, attachment details, joint sealing details, accessories and all other
relevant details.
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TWB Committee Proposal Text

703.9 Sealing of Adjacent Mass Timber Elements. In buildings of
Type IVA, IVB, and IVC construction, sealant or adhesive shall be provided
to resist the passage of air in the following locations:

1. At abutting edges and intersections of mass timber building elements
required to be fire resistance-rated

2. At abutting intersections of mass timber building elements and building
elements of other materials where both are required to be fire
resistance-rated.

Sealants shall meet the requirements of ASTM C920. Adhesives shall meet the
requirements of ASTM D3498.

Exception: Where sealant or adhesive is not a required component of a fire
resistance-rated assembly.

1705.19 Sealing of Mass Timber. Periodic special inspections of sealants or
adhesives shall be conducted where sealant or adhesive required by Section
703.8 is applied to mass timber building elements as designated in the
approved construction documents.
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TWB Committee Proposal Text

722.7 Fire Resistance Rating of Mass Timber. The required fire
resistance of mass timber elements in section 602.4 shall be
determined in accordance with Section 703.2 or Section 703.3. The
fire resistance rating of building elements shall be as required in
Tables 601 and 602 and as specified elsewhere in this code. The fire
resistance rating of the mass timber elements shall consist of the fire
resistance of the unprotected element added to the protection time
of the noncombustible protection.

722.7.1 Minimum Required Protection. When required by Sections
602.4.1 through 602.4.3, noncombustible protection shall be provided
for mass timber building elements in accordance with Table
722.7.1(a). The rating, in minutes, contributed by the
noncombustible protection of mass timber building elements,
components, or assemblies, shall be established in accordance with
Section 703.8. The protection contributions indicated in Table
722.7.1(b) shall be deemed to comply with this requirement when
installed and fastened in accordance with Section 722.7.2.
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TWB Committee Proposal Text

Table 722.7.1(a) Protection Required From Noncombustible Covering Material

Fire Resistance Rating of Building | Minimum Protection Required from
Element (tables 601 and 602) Noncombustible Protection (minutes)
(hours)
1 40
2 80
3 or more 120

Table 722.7.1(b) Protection Provided By Noncombustible Covering Material

Noncombustible Protection Protection Contribution (minutes)
2 inch Type X Gypsum Board 30
5/8 inch Type X Gypsum Board 40
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TWB Committee Proposal Text

722.7.2 Installation of Gypsum Board Noncombustible Protection.
Gypsum board complying with Table 722.7.1(b) shall be installed in accordance
with this section.

722.7.2.1 Interior surfaces. Layers of Type X g}lpsum board serving as
noncombustible protection for interior surfaces of wall and ceiling assemblies
determined in accordance with Table 722.7.1(a) shall be installed in accordance
with the following:

1. Each layer shall be attached with Type S drywall screws of sufficient length
to penetrate the mass timber at least 1 inch when driven flush  with the paper
surface of the gypsum board.

Exception: The third layer, where determined necessary by Section 722.7, shall be
permitted to be attached with 1 inch #6 Type S drywall screws to furring
channels in accordance with ASTM C-645.

2. Screws for attaching the base layer shall be 12 inches on center in both
directions.

3. Screws for each Ie#er after the base layer shall be 12 inches on  center in
both directions and offset from the screws of the previous layers by 4 inches in
both directions.

4. All panel edges of any layer shall be offset 18 inches from those of the
previous layer.

325

IBC s. 722.7.2.1 — provisions cont'd

5. All panel edges of any layer shall be offset 18 inches from those of the previous
layer.

6. All panel edges shall be attached with screws sized and offset as in items 1
through 4 above and placed at least 1 inch but not more than 2 inches from the
panel edge.

7. All panels installed at wall-to-ceiling intersections shall be installed such that the
ceiling panel(s) is installed first and the wall panel(s) is installed after the ceiling
panel has been installed and is fitted tight to the ceiling panel. Where multiple
layers are required, each layer shall repeat this process.

8. All panels installed at a wall-to-wall intersection shall be installed such that the
panel(s) covering an exterior wall or a wall with a greater fire resistance rating
shall be installed first and the panel(s) covering the other wall shall be fitted
tight to the panel covering the first wall. Where multiple layers are required,
each layer shall repeat this process.

9. Panel edges of the face layer shall be taped and finished with joint compound.
Fastener heads shall be covered with joint compound.

10. Panel edges protecting mass timber elements adjacent to unprotected mass
timber elements in accordance with Section 602.4.2.2 shall be covered with 1-
1/4 inch metal corner bead and finished with joint compound. 6
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TWB Committee Proposal Text

722.7.2.2 Exterior surfaces. Layers of Type X gypsum board serving

as noncombustible protection for the outside of the exterior heavy
timber walls determined in accordance with Table 722.7.1(a) shall be
fastened 12 inches on center each way and 6 inches on center at all
joints or ends. All panel edges shall be attached with fasteners located
at least linch but not more than 2 inches from the panel edge.
Fasteners shall comply with one of the following:

1. Galvanized nails of minimum 12 Gage with a 7/16 inch
head of sufficient length to penetrate the mass timber a
minimum of 1 inch.

2. Screws which comply with ASTM C1002 (Type S, Type W, or
Type G) of sufficient length to penetrate the mass timber a
minimum of 1 inch.
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TWB Committee Proposal Text

Owner’s responsibility — IFC Section 701.6

701.6 Owner’s responsibility. The owner shall maintain an

inventory of all required fire-resistance-rated construction,
construction installed to resist the passage of smoke and
the construction included in Sections 602.4.1, 602.4.2 and
Sections 703 through 707. Such construction shall be
visually inspected by the owner annually and properly
repaired, restored or replaced where damaged, altered,
breached or penetrated. Records of inspections and repairs
shall be maintained. Where concealed, such elements shall
not be required to be visually inspected by the owner
unless the concealed space is accessible by the removal or
movement of a panel, access door, ceiling tile or similar
movable entry to the space.
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TWB Committee Proposal Text

FIRE RESISTANCE RATED SEPARATION

Chapter 5

(Modify as shown below)

508.4.4 Separation. Individual occupancies shall be
separated from adjacent occupancies in accordance with Table
508.4.

508.4.4.1 Construction. Required separations shall be fire
barriers constructed in accordance with Section 707 or
horizontal assemblies constructed in accordance with Section
711, or both, so as to completely separate adjacent
occupancies. Mass timber elements serving as fire barriers or
horizontal assemblies in Type IV-B or IV-C construction shall be
separated from the interior of the building with an approved
thermal barrier consisting of a minimum of Y2 gypsum
wallboard or a noncombustible equivalent.

TWB Committee
FIRE RESISTANCE RATED SEPARATION

509.4.1.1 Type IV-B and IV-C construction. Mass timber elements serving
as fire barriers or a horizontal assembly in  Type IV-B or IV-C
construction shall be separated from the interior of the building with an
approved thermal barrier consisting of a minimum of 2> gypsum
wallboard or a noncombustible equivalent.

509.4.1 Separation. Where Table 509 specifies a fire-resistance- rated
separation, the incidental uses shall be separated from the remainder of
the building by a fire barrier constructed in accordance with Section 707
or a horizontal assembly constructed in accordance with Section 711, or
both. Construction supporting 1-hour fire barriers or horizontal
assemblies used for incidental use separations in buildings of Type IIB,
ITIIB and VB construction is not required to be fire-resistance rated unless
required by other sections of this code.”
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Fire Protection in IFC

« Owner is responsible to visually inspect all
fire resistance rated construction and keep
a record.

* Type IV A, B and C greater than 6 stories
needs, during construction:
« Standpipes in accordance with 3313
+ Water supply for fire department operations.

« 1 layer of noncom protection, if required, on
all mass timber more than 4 stories below
active work floor.

+ Exterior wall coverings on all floor levels more
than 4 levels below work floor. Includes Mezz.

TWB Committee

3314.7 Fire safety requirements for buildings of Types IVA, IVB,
and IVC construction. Buildings of Types IVA, IVB, and IVC
construction designed to be greater than six stories ABOVE GRADE
PLANE shall meet the following requirements during construction
unless otherwise approved by the fire code official.

1. Standpipes shall be provided during construction in accordance with
Section 3311 .

2. A water supply for fire department operations, as approved by the
fire chief.

3. Where building construction exceeds six stories ABOVE GRADE
PLANE, at least one layer of the noncombustible protection
required by Section 602.4 shall be installed on all building elements
more than 4 floor levels, including mezzanines, below active mass
timber construction before erecting additional floor levels.

4. Where building construction exceeds six stories ABOVE GRADE
PLANE required exterior wall coverings shall be installed on all floor
levels more than 4 floor levels, including mezzanines, below active
mass timber construction before erecting additional floor level.

Exception: Shafts and vertical exit enclosures.
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ATy 55 400 §

NEVENE

TWB Committee

Type of Construction -- Comparison

Feature Type IVA Type IVB | Type IVC
Description of 100 % Noncombustible (NC), 100% NC protection on all| 100% exposed mass timber (MT),
new Type v protection on aII.surfaces of]| surfaces.of.mass timber (MT)| except: shaft.s, concealefi spaces,

Mass Timber (MT)|except for limited exposed mass| and outside of exterior walls.
types timber (MT) elements|
Permitted Materials
structural building| MT or NC| MT or NC| MT or NC|
Nonloadbearing Exterior]| MT or NC| MT or NC| MT, NC|
Walls|
Nonloadbearing Interior MT or NC| MT or NC| MT, NC|

Walls|

Shaft and Exit Enclosures

Highrise* to 12 stories or|
180 feet:
*see IBC definition of highrise|

Above 12 stories or 180
feet:

NC or MT protected with 2 (or
3 when 3 hr FRR) layers of
5/8” type X;

NC

NC or MT protected with 2
layers of 5/8” type X gypsum or
equiv each side of enclosure;

Not Permitted

NC or MT protected with one
layer of 5/8” type X gypsum each
side of shaft or enclosure.

Not Permitted
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TWB Committee

Interior Protection

Req’d 3 hr FRR
Req’d 2 hr FRR
Req’d 1 hr FRR

gypsum

3 layers of 5/8” type X

2 layers of 5/8” type X

1 layer of 5/8” type X gypsum

PROTECTED MT.
gypsum

SAME AS TYPE IV-A FOR

Limited exposed MT elements
must have same FRR but done
by Calculated FRR of Section
722 (exposed MT is oversized to|

All MT is allowed to be exposed
except for 1 layer of 5/8” type x
on outside surfaces of exterior

walls, inside and outside of
shafts and exit enclosures, and in|
concealed spaces.

Exterior Protection

meet FRR of table 601).

type X gypsum

Minimum of 1 layer of 5/8”

Minimum of 1 layer of 5/8”
type X gypsum

Minimum of 1 layer of 5/8” type
X gypsum

TWB Committee

Floor Surface
Roof

1 inch of NC protection

1 inch of NC protection

No protection required

Concealed Spaces

type X gypsum on interior
roof surfaces.

No exposed MT in cor |

No NC protection on exterior
roof surface, 2 layers of 5/8”

d

No NC protection on exterior
roof surface, 2 layers of 5/8”
type X gypsum on inside of roof
deck.

No protection on roof surface or
inside of roof deck is required
(unless concealed space).

No

posed MT in concealed

spaces. NC protection in
concealed spaces.

No

posed MT in led

spaces. NC protection in
concealed spaces.

spaces. One layer of 5/8” type x
gypsum NC protection in
concealed spaces.

Table 601, FRR
Primary frame or
bearing Wall: 3 hr FRR; 2 hr FRR; 2 hr FRR;
Floors: 2 hr FRR; 2 hr FRR; 2 hr FRR;
Roof 1.5 hr FRR; 1 hr FRR; 1 hr FRR;
oot
Fire Resistance NO FRR reduction for NO FRR reduction for sprinkler [NO FRR reduction for sprinkler in
. sprinkler in 403.3.2.1 in403.2.1
Rating trade off| P

403.2.1
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Type of Construction IV-C

Building Element
Maximum Height

Number of Stories

Exposed Mass Timber

85’
=9

Fully Exposed

Stairs Tower

Concealed Spaces

Sprinklers Yes
Primary Frame FRR 2 hours
Floor FRR 2 hours
Stairs Tower Mass Timber
Concealed Spaces Permitted
But must have
protection

339

Building Element

Maximum Height 180’
Number of Stories =12
Exposed Mass Timber YES -
Partially
Sprinklers Yes
Primary Frame FRR 2 hours
Floor FRR 2 hours
Fire Resistance from Non-com 80 minutes

Mass Timber

Permitted
But must
have
protection
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Type of Construction IV-A

Building Element

Maximum Height 270"
Number of Stories <18
Exposed Mass Timber NONE - Fully
Protected
Sprinklers Yes
Primary Frame FRR 3 hours
Floor FRR 3 hours
Fire Resistance from Non-com 120 minutes
Stairs Tower Non-
combustible
Concealed Spaces Permitted
But must
have
protection. 1
TABLE 504.4 - ALLOWABLE NUMBER OF STORIES ABOVE GRADE PLANE
MNS=Nonsprinklerd Type IV-A Type IV-B Type IV-C Type IV-HT
5= Sprinklered
NS El El El 3
Al
S 8 6 4 4
p NS 3 El 2 2
5 18 2 ] 4
NS F 2 2 3
A3 s 1 n e a
Ad NS El 3 | 3 3
Lk s i iz [ s |
NS 1 1 | 2 1
A5
s uL UL | uL uL
NS 5 5 | 5 5
g ] El 5
s 18 12 ] 9 6
£ NS 2 2 E 3
5 E] [} ! 4
NS 2 3 3 3
o s 10 z s 5
NS s £ ES 5
F-2
5 12 8 & 6
NS NP NP NP NP
H-1 — = =—
s 2 1 1 2
. NS 1 i . 1
il s 2 2 ] 2 2 i
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S| F ||| o0

ALLOWABLE BUILDING AREA

54,000 5F
AVERAGE AREA PER STORY

4,000 SF-

344

IBC 2015

TYPE IV- HT

. ._
i) =ti| ol| =l oal =i ool =] wl =) wnil] = =l wil| = | w

vl ol z_i“.a_s

s

a

| =i el =) 0|

wll sl et e 1| ] vt ) S ] ] ] en Ea_u__d_mn al

9| | ool| =l D]

i ool it i =1l

ol 1| Y il Sl | 5| =) o

NS
5

TWB Committee

H-3

H-4
H-5
-
[£3)
-1
2)
-2
-3
-3
]
1
R-2
R-3
R-4
51
52
u

Table 504.4 Allowable Stories Group B

TYPE IV-C

BUSINESS OCCUPANCY [GROUP B]

IBC 2021

TYPE IV-B

TYPE IV-A
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Table 504.4 Allowable Stories Group R

TYPE IV-A TYPE IV-B TYPE IV-C TYPE IV- HT
18C 2021 IBC 2015

RESIDENTIAL OCCUPANCY [GROUP R]

TWB Committee

Table 504.3
ALLOWABLE BUILDING HEIGHT IN FEET ABOVE GRADE PLANE™®
TYPE OF CONSTRUCTION
Occupancy SEE TYPE | TYREN | TYREMI TYPE IV TYPE W
Classification FOOTNOTES
A
al B |ale|ale Bl €| HT |y B
NseE UL | 160 [ 65[55| 65 | 55| 65 | 65 | 65 | 65 | 50 | 40
A B,EF,M,5U S UL [180 |85 75| 85 | 75| 270 | 180 | 85 | 85 | 70 | &0
ed

13 uL
Mo, .2, Ho3, HS o m 160 | 65| 55| 65 | 55 | 120 | 90 65 65 50 40
NS T UL | 160 | 65|55 65 | 55| 65 | 65 | 65 | 65 | 50 | 40
H-4 5 UL| 180 (85| 75| 85 | 75| 140 | 1 85 85 70 &0
[ UL | 160 |65 (55| 65 [55| 65 | 65 | 65 | 65 | S0 | 40
1-1 Condition 1, 1-3 5 uL 180 |85 75 8s [75 | 180 [ 120 [ 85 | 85 [ 70 [ e0
Ngt! UL LIB0 L85 s | 65 | 55| 65 | 65 | 65 | 65 o0
I-1 Condition 2, 1-2 5 uL | 180 8s 70 | &0
s uL 160 |65 5565 [55] 65 | 85 | 85 | 65 | S0 [ a0
1-4 5 UL 180 |85 |75 85 | 75| 270 | 180 | 85 | &5 | 70 | 60
NS UL 160 |65 (55 65 [55| 65 | 65 | 65 | 65 | S0 | 40
R S13R 60| 60 |60 60|60 [60| 60 | 60 | 60 | 60 [ 60 | 60
5 UL | 180 |85 | 75| 85 | 75| 270 | 180 | 85 | &5 | 70 | 60
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TWB Committee

Table 506.2
ALLOWABLE AREA Factor (A,=NS, 51, SM) in SQUARE FEET
N5 non I
sprklrd
s1-1
L It R R Il I B B - Bl i
M-=1 ' '
story
spridd : —
NS uL uL 1,500 | 5500
51 uL uL
At 3 A
M uL uL
uL uL 11,500
51 uL uL 46,000
a2 M uL uL 34,500
NS uL uL 11,500
51 uL
A3 B uL 18,000
NS uL
A = L
M uL 18,000
5 1 uL uL uL uL uL uL uL uL uL u
L3 LS L 22000 | 43000 | 36000 | 18000 | 9000
i 1 uL uL | 2eE0p0 | 1A0000 | 144000 | 72000 | 36,000
384 LIS LU 112500 | 69000 | 334000 | 216000 | 135,000 | 108000 | 54000 | 27.000
NS uL uL 26,500 14,500 51,000 31875 25,500 | 18500 | 9.500
347
NS non
sprilird
s1-1
stary ™ T T T T T Type V= | Typa -
Use Group | g | TYRRLA | TypelB I:’_';' I‘I'_': o T‘\ﬁ T\E “::" \‘P; Wn
SM-31
story
sprkird
s1 uL uL 106,000 [ 58000 | 3aosoo0 | posooo | 127500 | 102,000 [ 74000
F M ul uL 79,500 43500 | 229500 | 153000 | esers 76,500 | 55500
NS uL uL 25,000 15,500 100,500 67,000 41875 33,500 14,000
- 51 uL uL 100,000 | 62000 | aozoo0 | 76R000 | 167500 | 134000 | 56000
SM uL uL 75,000 46500 | aoasoo | povooo | 12se2s | 1o0so0 | 42,000
NS uL uL 37,500 23,000 | 151500 | 101 63,125 50500 | 21000
. 51 ul uL 150,000 | 92,000 | 606000 | 404000 | 252500 | 202,000 | E4.000
M uL uL 112,500 | 69,000 | 454500 | 303,000 | 189375 | 151500 | 63.000
<
H1 ': 21,000 | 16500 11,000 7,000 10,500 10,500 10,500 10,500 1,500 L
N
H-Z 51 7.500 3,000
™ 21,000 | 16500 11,000 7.000 10,500 10,500 10,500 10,500
N
H-3 s1 10000 | 5000
oy uL 60,000 26,500 14,000 25,500 25,500 25,500 25,500
NS uL uL 37,500 17.500 72,000 54,000 A0,500 36000 | 18000 | 6500
e 51 UL UL 150,000 70,000 288,000 216,000 162,000 144,000 72,000 26,000
M ul uL 112500 52500 | 216000 | 162000 | 121500 | 1omo00 [ sem00 | 19500
NS ul uL 37,500 23,000 72,000 54,000 40,500 36000 | 18000 | 9000
51 ul uL 150000 92000 | 2sso000 | 216000 | 162000 | 144000 [ 72.000 [ 36.000
e M ul uL 112500 | 69000 | 216000 | 162,000 | 121500 | 10000 | 54000 | 27.000
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NS uL 55.000 15,000 10,000 54,000 36,000 18,000 18,000 10,500 4,500
1 s1 uL 220,000 | 76,000 40000 | 216000 | 144,000 2,000 72,000 | 42000 | 18000
M UL 165,000 57.000 30,000 162,000 108,000 54,000 54,000 31,500 13,500
NS uL uL 15,000 11,000 36,000 24,000 12,000 12,000 9,500 nP
51 uL [ 60,000 43,000 | 144,000 96,000 48,000 48,000 38,000 [
" SM uL uL 45,000 33,000 | 108000 72,000 36,000 36,000 28,500 [
NS uL uL 15,000 10,000 36,000 24,000 12,000 12,000 7,500 5,000
2 51 ue u 45,000 40,000 134,000 96,000 A8.000 48,000 30,000 20,000
M L L 45,000 30,000 | 108000 | 72,000 36,000 36,000 22,500 | 15000
NS uL 60,500 26,500 13,000 76,500 51,000 25,500 25,500 18,500 9,000
" 51 UL 171,000 | 106,000 52000 | 306000 | 206000 | 102000 | 102000 | 74000 | 36000
M uL 181,500 | 79,500 39,000 | 329500 | 153,000 76,500 76,500 55500 | 27000
N uL uL 21.500 12,500 | 61,500 41,000 25,625 20,500 14,000 9,000
M 51 uL uL 86,000 50000 246,000 164,000 102,500 82,000 56,000 36,000
M uL uL 64,500 37500 | 124500 | 123000 | 76875 61500 | 42000 | 27.000
1 :‘;" w " 24,000 16,000 | 6L500 41,000 25,625 0500 | 12000 | 7.000
51 uL [ 96,000 64,000 | 246000 | 164000 | 102500 | 82,000 | 48000 | 28,000
M uL uL 72,000 AB000 | 184,500 122,000 76,875 61,500 | 36000 | 21000
s 24,000 16,000 61500 | 41,000 25625 | 20500 12,000 7.000
e S13R uL uL
51 uL uL 46,000 64,000 | a4p000 | 164000 [ 102500 [ srooo 48000 | 28,000
SM UL UL 72,000 48,000 184500 | 123000 | 76875 | 6LSO00 30,000 | 21,000
NS
5130
R3 S13R w n u u uw w w u u ut
1
M
S
5130 uL uL 24,000 16,000 | BL500 41,000 5625 | 20500 12,000 7.000
-4 513R
51 uL uL 96,000 64,000 246,000 164000 | 102500 | &2.000 48,000 | 28,000
M uL uL 72,000 48,000 184500 | 123000 | 76BrS | LSOO 36000 | 21,000

CLT Resources

L T Lot e e E————
e o 27 0

ok i g, e i o
T e e M= e

[ et e
e g . el Wb
.

3 -,
AT s % s

Hoed

e

P

kwe=22 z z dz firuj Bxedfdwirqvyrz gardgisks

350

Copyright © 2015 American Wood Council.

All rights reserved.



U.S. CLT Handbook

CONTENTS

CHAPTER 1 Inwodumen
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http://www.awc.org/standards/manuals.html
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Free Downloadable Resources

http://www.awc.or
helpoutreach/ecourses
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Free Downloadable Resources

- American Wood Council
- WWW.awc.org

- APA — The Engineered Wood
- www.apawood.org

- Western Wood Products Association
- WW2.Wwpa.org

- Wood Truss Council of America

- www. sbcindustry.com 155
A
Free Downloadable Resources oL o

STRUCTURE

5

TRUCTUREmag.org

" Education Survey Results Available

See our new Cducation Section - - Click here or use the Education button
under Resources on the navigation bar to the left

kws=22 z z Tmxfuwahp dj Iryj
R fwrehub34 7#vvxh
Wulglirgdgdag#iaq]j hhnhg# rrg#su
rgxfwitlgg#ISG

Read the July 2014 issue
Rtead past issues hare

Follow STRUCTUREmag @ Twitter

From the Current Issue

Companias Deing their Part to
Mit e Enrthqunkes' Bffeats
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Free Downloadable Resources

(.Iltj

AMERICAN WOOD COUNCIL

Framing Member Design Reference | Product Standard
Sawn lumber NDS USDOC PS20
Structural Glued Laminated Timber NDS :SN;’IIV;&&[;%,(;;?&
Prefabricated Wood I-Joists NDS and ER ASTM D5055
Structural Composite Lumber NDS and ER ASTM D5456
Wood Structural Panels NDS and ER USDOC PS1 & PS2
Cross Laminated Timber ER ANSI/APA PRG 320

HUe#s ursuhwiul #surgx fuvhhip dgxdfwahui HydoxdwrgiThs rudirughvlj g ydodivl

355

Resources

- 2012 IBC Changes for

Wood Design (‘what's
Changed?

(.Iltj

AMERICAN WOOD COUNCIL

| [ET

STANDARDS

356

Copyright © 2015 American Wood Council.
All rights reserved.



Resources

Summary of Changes 10 2012 [BC.
1BC Section
1609.1.1 Determination of wind loads

AWC 2012, Woed Frame Construction Manwal
(WECM) for One- and Tiwo-Family Dwellings

Modification
Updated standard

f}b

AMERICAN WOOD COUNCIL

ICC 600 Standard for Residential Construction
in High-Wind Regions

Updated standard

1905.1.9 ACI 318, Section D.3.3

ACI318-11 Appendix D

Permits NDS anchor bolt design

2301.2 General design AWC WFCM 2012 Updated standard
1CC400-12 Log Seructure Standard Updated standard

2301.1.1.2 End-jointed lumber End-jointed lumber New heat resistant adhesive designation

2303.1.4 Wood structural panels DOC PS 1-09 and PS 2-10 for Plywood and | Updated standards

2304.6.2 Interior pancling Woad-bused Structural-use Panels

2305 Lateral Force Resi:

ing System

AWC 2008 Special Design Provisions for Wind
and Seismic (SDPWS)

Removed code criteria duplicated in 2008
SDPWS

2306 Allowable stress design AWC 2008 SDPWS Removed code criteria duplicated in 2008
SDPWS
2306.1 Allowable stress design AWC NDS-2012 Updated standard
reference standards AITC 113-10 Standard glulam dimensions | Updated standard
AITC 117-10 Sofiwood glulam Updated standard
APA PRP-210 plywood siding New standard
2306.1.1 Joists and Rafeers AWC Span Tables for Joists and Rafrers 2012 | Updared standard

2307 Load and resistance factor design

AWC 2008 SDPWS

Removed code criteria duplicated in 2008
SDPWS

greater than 100 mph (3-second gust)

2307.1 Load and resistance factor AWC NDS-2012 Updated standard
design reference stan
2308.2.1 Nominal design wind speed | AWC WFCM 2012 Updated standard

2308.12.4 Braced wall linc sheathing

Braced wall line requirements for scismic

design categories D and E

Tablc 2308.12.4 revised and new section
2308.12.4.1 added

357

Resources

- 2012 NDS Changes

Changed?

W

AMERICAN WOOD COUNCIL

e
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Resources

NDS and the 2015 SDPWS

L
Resources v
A
http://www.awc.org/helpoutreach/ecou i soeus- 1o
rses/index.html @
ASD/LRFD
2008 SDPWS - Diaphragm Deflection
Design - Webinar
‘WITH COMMENTARY
359
l:";t:l

- 2015 NDS Changes are covered by one of our
many PowerPoint presentations

- STD510 — Significant Changes to AWC's 2015

AMERICAN WOOD COUNCIL
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Resources

* Wind & Seismic Standards
+ More details on changes

« Wood Design Focus papers

2005 Special Design Provisions for
Wind and Seismic (SDPWS)

2008 Special Design Provisions for
Wind and Seismic

Use of Wood Structural Panels to
Resist Combined Shear and Uplift
from Wind

Download free at

WWW.awc.org

@

AMERICAN WOOD COUNCIL

2005 Special Design Provisions for
Wind and Seismic (SDPWS)

Phili Line, PE. and jomes £ Russedl, BE

2008 Special Design Provisions for Wind and Seismic

Philip Line, RE. Broctord K. Douglas, FE, and Peter Masiking, REng

Use of Wood Structural Panels to Resist
Combined Shear and Uplift from Wind

Resources

2012 Code
Conforming
Wood

+ ALLOWABLE USE OF WOOD IBC 2012 & 2015

2015 Code
Conforming
Wood

kws=22 z z Mz £y Erghvfz ghgh{kw o

@

AMERICAN WOOD COUNCIL
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Questions L  conen

@

AMERICANWOOD COUNCIL
James B. Smith, P.E.
Midwest Regional Manager
jsmith@awc.org
608-635-6635
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Questions?

<

WWW.awc.org

info@awc.org
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