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Holmes Mass Timber

Number of Projects

~79

43 projects in CA

Largest Project Size

~1.2M sf

Services Performed
+ Structural Engineering
* Fire & Life Safety
* Product Testing & Development
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Mass Timber Construction Types

Fully Protected
3-Hr Frame

Partially Exposed

Fully Exposed Timber

2-Hr Frame <> 3

Fire Protection Requirements

18 270"

180"

i, IV-HT 12

— 85"
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Mass Timber Massing Options
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Fire-Resistance Rating of Building Elements
IBC Table 601

Type of Construction Type I-A Type llI-A Type llI-B Type IV-A Type IV-B Type IV-C IType IV-HT Type V-A Type V-B
(podium) I
[ |
L
Primary Structural Frame 3 HR 1HR 0 HR I 3 HR 2 HR 2 HR I HT 1HR 0 HR
Exterior Bearing Walls 3 HR 2 HR 2HR I 3 HR 2HR 2HR 2 HR 1HR O HR
Interior Bearing Walls 3 HR 1HR 0 HR I 3 HR 2 HR 2HR I HT 1HR 0 HR
Exterior Non-Bearing Walls I Per IBC Table 602 I
Interior Non-Bearing Walls 0O HR 0 HR O HR I O HR OHR O HR EC 2304.11.2 OHR O HR
Floor 2 HR 1HR 0 HR I 2 HR 2 HR 2HR I HT 1HR O HR
Roof 1% HR 1HR OHR 1 1% HR 1HR 1HR I HT 1HR O HR
h — — — — — — —
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Mass Timber Construction Types

Construction Type # Stories Max Height Mass Timber Primary Frame Fire Rating

3 hour
(2-hour floors)

Fully Protected

PROTECTED

NON-Co MBUSTIBLE
NOT LESS THAN | N,

Partially Exposed

IV-B 12 180’ (20% of ceilings or 40% of walls or a 2 hour
combination of thereof allowed to
remain exposed)
Fully Exposed

IV-C 9 85’ (Except outside of external walls, 2 hour

shafts and concealed spaces)
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Mass Timber Construction Types

Construction . Max Mass . Prlmary Stair
Stories . . Sprinklers Frame Fire
Type h Height Timber . Tower
Rating
V, Il & IV-HT
V-B OHR
4 60’
V-A 1HR
11-B OHR
IHl-A 45 Exposed 1HR
) qc/ Mass Timber
IV-C & IV-B IV-HT 7585 HT
IV-C 7-8 Yes
iall 2 HR
IV-B 11-12 180° Partially
Exposed
IV-A
) Fully .
IV-A 17-18 270 3 HR Noncombustible
Protected
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Determination of Fire-Resistance Rating
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Burn Through

Structural Fire Resistance

Thermal Separation

4861
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Determination of Fire-Resistance Rating

For Mass Timber Construction

S T—
IBC Table 601

Fire-resistance Rating
Requirements For Building
Elements

The building elements shall
have a fire-resistance
rating not less than that
specified in Table 601 and
exterior walls shall have a
fire-resistance rating not
less than that specified in
Table 602.

The building elements shall
comply with the applicable
provisions of Section
703.2.

~— @@

IBC703.2

Fire-resistance ratings

Test procedures set forth in
ASTM E119 or UL 263 or in
accordance with Section
703.3.

|

IBC703.3

Methods for determining
fire resistance

ITEM 3, Calculations in
accordance with Section
722.

ey N

IBC722
Calculated Fire Resistance

The calculated
fireresistance of exposed
wood members and wood
decking is permitted in
accordance with Chapter
16 of ANSI/AWC National
Design Specification for
Wood Construction (NDS)

Y TV
NDS Chapter 16

Fire Design of Wood

Members

Chapter 16 establishes fire
resistance provisions for
use where the required fire
resistance of wood
construction covered under
this Specification is
established by calculation.

Where determinations of
thermal separation and
burn-through resistance
are required, calculations
shall be in accordance with
the Fire Design Specification
for Wood Construction

(FDS).

~ @@
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Connection Fire-Resistance Rating

FRR for connections in Type IV-A IV-B, or IV-C construction shall be determined by one of the following:
1. Testing in accordance with Section 703.2 where the connection is part of the fire resistance test.

2. Engineering analysis that demonstrates that the temperature rise at any portion of the connection is limited to an
average temperature rise of 250°F (139°C) and a maximum temperature rise of 325°F (181°C) for a time
corresponding to the required fire resistance rating of the structural element being connected.

For the purposes of this analysis the connection includes connectors fasteners and portions of wood members

included in the structural design of the connection.

WCTE 2025
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FRR and Connection Protection
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Exposed 1x5/8” Type X 2 x 5/8” Type X
WCTE 2025

Connection Protection

Condition B
Condition A

0.8" 0.8"
glulam column char depth glulam column char depth

6.75"

ARCH. FINISHES, TYP.
PROVIDE A 1/16” THICK x FULL COLUMN SIZE WASHER

PLATE ON TOP SIDE OF CLT, WITH CUTOUT IN MIDDLE T
SLIP OVER HSS (OVERSIZED TH AND WIDT
AND 11 0 RODS.

INTHE

BRI
RE(

T THE STEEL PLATE FABRICATOR TO
MACHINE IN A 1/16” DEEP LOCATING RECESS TO
ENSURE PRECISE CENTER LOCATION OF HSS STUB.
PRIOR TO WELDING.

GLULAM COLUMN AS PER PLAN
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ACOUSTIC
UNDERLAYMENT

7PLY(Q58) AT
PANEL

Connections

GLULAM COL.

—
Ik

sAD FORTYR
ToPPING & FIiSHES
sl \

———" e —
e —" e —
AT e —
womermnn— AT %
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GLULAM COL

NOTE:
PANEL JOINTS SHALL BE LOCATED AT CENTER LINES OF GLULAM COLUMNS.

. CLT PANEL TO GLULAM COLUMN CONNECTION

WCTE 2025

B
TO.CLT PANEL.
oGy

A

il
(3) ROWS 1/4°0 x 6 ng;‘ 516
SDS SCREWS. /s
@4 0C.STAG.

CLT PANEL PER PLAN \

ANGLE PER PLAN, LLH 11/2" "
T
2102
REINF. CONC.
SHEAR WALL

PER PLAN

NOTES:
1. WALL REINF. NOT SHOWN FOR CLARITY

2. AT TOP OF WALL CONDITION, TOP OF EMB. PLATE TO BE FLUSHWITH T.0.C.

1°x 12" x 1-0" EMB. PL
0" 0.C

Wi (4) 3140 x 6
SHEAR STUDS

(7 _TYPICAL CLT PANEL SUPPORT AT CONCRETE

s/ WALL

10
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Connections

GLCOLUMN

INTUMESCENT TAPE
PROTECTION FOR CHAR
CONTRACTION. SEE APPEAL
32028, -SEE 14/ AO61

14304 CP 25W8+

3/4" ACOUSTIC MAT

7-PLY (9 5/8") CLT ’7,*2” GYPCRETE

MOISTURE SEAL —t

3" 4PCF MINERAL WOOL
FIRMLY PACKED INTO OPENING
AS A PERMANENT FORM

RETE BELOW
COLUMN FOR FULL COLUMN
PERIMETER

SEE ASSEMBLY

COLUMN TO COLUMN
CONNECTION THROUGH

U ppv
-SEE STRUCTURAL

! INTUMESCENT TAPE
OACCIRIN PROTECTION FOR CHAR
MINTHERM CONTRACTION. SEE APPEAL

32028, -SEE 14/ AQST

GLCOLUMN

123/8"
TOTAL ASSEMBLY
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CLT Panel Testing

REACTS Testing @ OSU:

[Rendering Courtesy of Timberlab]
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CLT Panel Testing

WCTE 2025

Point Supported Mass Timber Considerations

Project Massing and Program

Fire Resistance Rating
= Structural Fire Resistance, exposed vs protected
= Thermal Separation

= Burn Through

Mass Timber Details
= Connections

= Joints

=  Penetrations

WCTE 2025
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Thank you

holmes.us
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