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Louis Bass | timber lofts

Adaptive re-use and Mass Timber Addition
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PROJECT SUMMARY

TYPE
Urban Infill — Residential

Type llI-B

SCALE

5 stories Existing / 4 stories New Construction

60 units (33 units Existing / 27 units New Construction)

68,400 square feet (33,000 sf Existing / 35,400 sf New Construction)

FEATURES A‘\ @.. E
Ground-floor retail space — 4,000 square feet = -/A‘I-n-—-

PROJECT TEAM

Developer: Pieper Properties LLC
Contractor: Catalyst Construction

Historical Consultant: MacRostie Historic Advisors LLC
Structural: Pierce Engineering

CLT supplier: KLH

Civil: The Sigma Group

Lighting Consultant: Spectrum Lighting & Controls
Envelope Consultant: Brandt Enclosure Consulting Inc.
Architects: Engberg Anderson
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The Louis Bass Building is Historically significant because it is a contributing member to the Florida and Third
Industrial Historic District as an Industrial Loft type building. The Industrial Loft is an important building type in
Milwaukee's history and is distinguished by its long, narrow, multi-story load bearing brick exterior with heavy timber
framing. Designed by Otto Strack and constructed in 1891, the building was initially built as a rental for the Pabst
Brewing Company but later was occupied, for a short term, by the Lindermann & Hoverson Company, which

manufactured stoves, ranges, and other like products. After that, the longest tenant was by Louis Bass, from 1947 until
1982.
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16" 0.C. MAXIMUM = FINISH, AS SCHEDULE
V.IF. /77— GYPSUM CONCRETE 2000 (THICKNESS OF
/ TOPPING WILL VARY BASED ON VARIATIONS
IN EXISTING FLOORS DUE TO SETTLEMENT -
LINE UP WITH NEW CONSTRUGTION )
_~— ACOUSTIMAT 34 PREMIUM

1-4Z° WOCO SUBFLOCR

4 ¥5&ES

NN
»\-’#3\%’ —— 12 WOOD JOIST @ 16" O.C. V.IF
\/

13 (MIN) WCOO CROSS BRIDGING

EXISTING FLOOR/CEILING ASSEMBLY

The existing Louis Bass building consisted of load bearing brick exterior walls and wood framing on the
interior. The framing employed here was 12x12 heavy timber columns and mostly typically 3”x12” floor
joists with the exception of one floor that used 2"x12” framing. The floor system is 3/4” t&g over a 2’x t&g sub-
floor. Not meeting the dimensional requisites of HT and considering the existing with the new construction,
construction type llI-B was the best selection to code the project as a whole.

Due the historic nature of the building, we were allowed to keep the wood structure exposed because the
historic finishes and the use of sprinklers.

IEBC 2015 - 1203.5 Interior Finishes

The existing finishes of walls and ceilings shall be accepted when it is demonstrated that they are the historic
finishes.

IEBC 2015 - 1203.12 Automatic Fire-Extinguishing Systems

Every historical building that cannot be made to conform to the construction requirements specified in the
International Building Code for the occupancy or use and that constitutes a distinct fire hazard shall be deemed
to be in compliance if provided with an approved automatic fire-extinguishing system.
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CLT Concept e CLT panel

DLT + NLT + CLT
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o Questions?

o This concludes the American Institute of Architects Continuing Education System Course

o Contact Information:

Timothy M. Wolosz, AlA

Principal at
www.engberganderson.com | (414) 944-9000



Mass Timber in Multi-Family
Housing: Is It a Good Fit for
Your Project?

Ricky McLain, PE, SE
WoodWorks
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“The Wood Products Council” is a
Registered Provider with The American
Institute of Architects Continuing
Education Systems (AIA/CES), Provider
#G516.

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

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

Questions related to specific materials, methods,
and services will be addressed at the conclusion of

this presentation.
Approved
Continuing
Education




Course Description

Mass timber is often attached to the stigma of being more expensive than other building materials. Because of
this, some people assume it only makes sense for one-off projects where innovation is celebrated but
repeatability is not. Is this true, or do its other benefits result in overall cost efficiency? If it is true, how can we
expect to build the number of new housing units needed across our country in a sustainable and affordable
manner? Typical multi-family housing developments are in the range of 4-6 stories, often utilizing podium or
pedestal construction with 1-2 stories of steel and concrete topped with 3-5 stories of light wood framing.
Beyond these heights, building codes have historically required steel or concrete framing and, to justify the
added costs of these materials, projects often go much taller. This has created a critical gap in housing
developments in the range of 6-12 stories. Can mass timber multi-family projects make financial sense in the
4-6 story range, used in conjunction with light wood-frame systems? What new opportunities will the 2021
International Building Code create for mass timber housing in the 6-18 story range? This presentation will

answer these questions and much more.



Learning Objectives

1. Evaluate the code opportunities for mass timber structures in residential mid-rise projects.

2. Discuss code-compliant options for exposing mass timber, where up to 2-hour fire-
resistance ratings are required, and demonstrate design methodologies for achieving these

ratings.

3. Review code requirements unique to hybrid mass timber and light-frame housing projects,
and emphasize solutions for criteria such as construction type, fire-resistance ratings and

acoustics design.

4. Highlight the unique benefits of using exposed mass timber in taller multi-family buildings.



Is Mlass Timber a Good Fit for Your
Multi-Family Project?

Ascent, Milwaukee, WI
Source: Korb & Associates Architects




Glue Laminated Timber (Glulam) Cross-Laminated Timber (CLT) Cross-Laminated Timber (CLT)

Beams & columns Solid sawn laminations SCL laminations

Photo: Freres Lumber
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Dowel-Laminated Timber (DLT) Nail-Laminated Timber (NLT) Glue-Laminated Timber (GLT)

Plank orientation

Photo: StructureCraft Photo: Think Wood Photo: StructureCraft
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Current State of Mass Timber Projects

As of March 2022, in the US, 1,384 multi-family, commercial, or institutional
projects have been constructed with, or are in design with, mass timber.

Stage
B Construction Started / Built
B In Design

o
o 2 ©

600+ Built
700+ In Design

https://www.woodworks.org/
publications-media/
building-trends-mass-timber/

o ® o
D 9]
woop m a ORS
\W COUNCIL.

Soutrce: WoodWorks, December 31, 2021 _
* This total includes modern mass timber and post-and-beam structures built since 2013


https://www.woodworks.org/publications-media/building-trends-mass-timber/

Multi-Housing Typologies

MT Floors & Roofs on MT Floors & Roofs on MT Floors & Roofs on
LWF Bearing Walls Post & Beam Framing MT Bearing Walls
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Credit: ADX ative and Engberg Anderson Credit: Grey Organschi Architecture and Spiritos Properties
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Low- and Mid-Rise Multi-Family
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Photo: John Klein

HYBRID LIGHT-FRAME + MASS TIMBER
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CIRRUS, DENVER, CO
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Credit: KL&A Engineers & Builders



THE DUKE, AUSTIN, TX

Credit: WGI
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Construction Types

When does the code allow mass
timber to be used in low- and mid-
rise multi-family projects?

IBC defines mass timber systems in
IBC Chapter 2 and notes their

acceptance and manufacturing
standards in IBC Chapter 23

Permitted anywhere that combustible
materials and heavy timber are
allowed, plus more

I BC‘.(
A Mambar of the Nermational Code Famdy

INTERNATIONAL
BUILDING CODE"




Construction Types

All wood framed building options:

Type lll
Exterior walls non-combustible (may be FRTW)

Interior elements any allowed by code, including mass timber

Type V
All building elements are any allowed by code, including mass timber

Types lll and V are subdivided to A (protected) and B (unprotected)

Type IV (Heavy Timber)
Exterior walls non-combustible (may be FRTW OR CLT)

Interior elements qualify as Heavy Timber (min. sizes, no concealed
spaces except in 2021 IBC)




PRESCRIPTIVE BUILDING CODES




Tall Mass Timber Multi-Family

Credit: H/an‘oF Bay Real Estate Advisors,

/. . l .



11 E LENOX, BOSTON, MA 7 STORIES

70 FT
Passive House

Multi-Family
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ASCENT, MILWAUKEE
Tallest Mass Timbe Building in the World

W il L

284 FT

Photo: CD Smith Construction |
Architect: Korb & Associates Architects



INTERNATIONAL

CODE 3 YEAR CODE CYCLE
COUNCIL®

INTERNATIONAL

BUILDING
CODE

International
%NTERNATIONAL = INTERNATIONAL - Building
UILDING B '
UILDIN
Cobk ,/.' C G Code
ODE
3 ‘

wJ /
B

2000 86O -

Source: ICC



PRESCRIPTIVE BUILDING CODES

Office —2701t.
Assembly (18 stories)
Residential —
Office
Mercantile Assembly I 21820sf:6ries)
(12 stories) Residential
Mercantile (9 stories) (9 stories)
(8 stories) — Residential —
(8 stories)
Assembly —
Mercantile
(6 stories)
Type IV-A Type IV-B Type IV-C
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9 STORIES

BUILDING HEIGHT 85’
ALLOWABLE BUILDING AREA 405,000 SF
AVERAGE AREA PER STORY 45,000 SF

TYPE IV-C

Credit: Susan Jones, atelierjones

Photos: Baumberger Studio/PATH
Architecture/Marcus Kauffman



[V-C

9 STORIES

BUILDING HEIGHT 85’
ALLOWABLE BUILDING AREA 405,000 S
AVERAGE AREA PER STORY 45,000 SF

TYPE IV-C

Credit: Susan Jones, atelierjones

Type IV-C Protection vs. Exposed

All Mass Timber surfaces may be
exposed

Exceptions: Shafts, concealed spaces, outside face of
exterior walls

Credit: Kaiser+Path, Ema Peter
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12 STORIES

BUILDING HEIGHT 180 FT
ALLOWABLE BUILDING AREA 648,000 SF
AVERAGE AREA PER STORY 54,000SF

TYPE IV-B

Credit: Susan Jones, atelierjones

Credit: LEVER Architecture
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12 STORIES

BUILDING HEIGHT 180 FT
ALLOWABLE BUILDING AREA 648,000 SF
AVERAGE AREA PER STORY 54 ,000SF

TYPE IV-B
Credit: Susan Jones, atelierjones
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Type IV-B Protection vs. Exposed

NC protection on all surfaces of Mass
Timber except limited exposed areas

~20% of Ceiling or ~40% of Wall can be exposed

Credit: Kaiser+Path
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18 STORIES

BUILDING HEIGHT 270
ALLOWABLE BUILDING AREA 972,000 SI
AVERAGE AREA PER STORY 54,000SF

TYPE IV-A Photos: Structurlam, naturally:wood,
Credit: Susan Jones, atelierjones s Fast + Epp




18 STORIES

BUILDING HEIGHT 270
ALLOWABLE BUILDING AREA 972,000 SF
AVERAGE AREA PER STORY 54,000SF

TYPE IV-A
Credit: Susan Jones, atelierjones
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100% NC protection on all surfaces of
Mass Timber

Credit: Acton Ostry Architects, Fast + Epp



2024 IBC Changes
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MEP SYSTE

Integrated Maechanical Systems Design,
Coordinated with the Timber Structure

, ROUTING, INTEGRATION

Pre-Fabricated Panelized Envelope
Assembly for Migh-Quakity Construction

Low-Flush and Low-Flow Water
Fuxtures to Conserve Potable Water

AILLED Lighting to improve Lighting
Energy Efficiency and Provide
Opportunity for Circadean Lighting

and Tharmal Pacformance

Exposed Timber as a Material in the
Living Space Supports a Biophilic
Design Approach, Acts as Thermal Mass
Can Regulate Air Momture Content

and Influence Thermal Sensation

i |
N 5%

13 ‘.
b
in? v
‘ ) o
_'7 ) T 34 3 =T pE
) - ] 'y
‘ ¥ I B g
R -
—— e

Pre-fabricated Bathroom Modules
for Efficikent Construction and
Instailation

INTEGRATED SYSTEMS

™
to

higher auality cont

Credit: John Klein, Generate Architecture

water use as 3 prec

Optimized Window-Wall Ratio
1o Provide Dayhght and Views
Without Compromising Thermal
Comfort and Energy Coats

Acoustic Mitigation Incorporated
mto Floor Assemblies

PTAC Air Canditioning Units Provide
Room-Lovel Control and Comfort

@ Tallnouse building system prioritizes the imtegration of design, 9ngINaerin
meel energy, Comiort. acoustic. and design criteris that has been velted by

Q. and construction. Thas results in a high performance bulcing fingly tuned
WStructabiiity experts Lo ensure fast, efficient produc

iNzing Pre-Fabric

tod Facade Paneis and Bathroom Modules that are manufactured off-site in factories allc

ord b3, and safer labor conditions for construction workers, Efficient routing of duct

erial. and as

y living. Water conserving fixtures roduce

LOthed carbon, allos >ied 1
& resource, while maintaining reliable performance

airr quality needed for healt

ng MOre exp ber all while providing th




Original CLT depth

Credit: David Barber, ARUP




Key Early Design Decisions

Flre-ReS|stance Ratings (FRR)

Thinner panels (i.e. 3-ply) generally difficult to achieve a 1+ hour
FRR

 5-ply CLT / 2x6 NLT & DLT panels can usually achieve a 1- or 2-
hour FRR

« Construction Type | FRR | Member Size | Grid (or re-arrange that
process but follow how one impacts the others)

Panel Example Floor Span Ranges
3-ply CLT (4-1/8" thick) Upto 12 ft
S5-ply CLT (6-7/8" thick) 14to 17 ft
7-ply CLT (9-5/8") 17to 21 ft
2x4 NLT Upto 12 ft
2x6 NLT 10to 17 ft
2x8 NLT 1l4to21ft
5" MPP 10to 15 ft




FRR Design of MT
WoodWorks Inventory of Fire Tested MT Assemblies

Table 1: North American Fire Resistance Tests of Mass Timber Floor / Roof Assemblies

£y WoodWorks™

I e A

Tons il s Vi

LR ¥ I -

WOOD PRODUCTS COUNCIL
CLT Grade Pancl Connection in Fire Resistan oe
CLY Pand Manu factu rer Cdling Protection Floor T " Load Ratin Source Testing Lab
or Major x Minor Grade ing Test opping % Achieved (Hours) s
3ply CLY SPF 1650 Fb | SEMSR N . ) ‘ Reduced o
(Hdom 4 458 in) Nealic x SPF 3 2impes 127 Type X gypmem Halllap Neae 36% Moment Capaciry ! | Tt 1) NRC Fire Li“"'u‘")
Soly CLY . . . R Reducaed y
y S S 2 xS 2 L ¢) . ! ¢ s ), )
(105 4.133 i) trecturiam PFel 2 xSPFoL 1 layer Type Xgypsum Half-Lap None 75% Moment Capacity 1 | (Test $) NRC Fire Laboratory
SplyCLY Loaded, NRC Fire Laboratory
S Nowdic £l None Topside Spline 2 staggeved layers of 1 /2° cement boards 2 2 R
(175mm6 575°) Sev Manufacterce March 2016
. 1 layerof $/87 Type Xgypsum under Z- R F .
Sply CLY ) y ) c 2 ) ) - Loaded, " NRC Fire Laboratory
(17Smm6 £75%) Noed ic 8] :hnnfhan::un:nu‘inr-uul IS Topside Spline 2 staggoved layers of 1/72° cement boands St AsaniGoiome 2 ] Nov 2014
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Soly QLT g - 5 2 Unrodu ced g
(17 $mm 6 575%) Strecturlam SPF #1982 x SPF 81 /%2 1 layer S/5" Type Xgypsam Half-Lap None 161% Moment Capacity 2 1 (Test 6) NRC Fire Laboratory
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Acoustics & Sound Control




Acoustics & Sound Control

MT: Structure Often is Finish




Acoustics & Sound Control

But by Itself, Not Adequate for Acoustics




Acoustics & Sound Control

TABLE 1:
Examples of Acoustically-Tested Mass Timber Panels

Mass Timber Panel Thickness STC Rating IIC Rating
3-ply CLT wall* 3.07° 33 N/A
5-ply CLT wall* 6.875" 38 N/A
5-ply CLT floor® 5,1875" 39 22
5-ply CLT floor* 6.875" 41 25
7-ply CLT floor 9.65" 44 30

3-1/2" bare NLT 24 bare NLT
&
S LTl 4-1/4" with 3/4" plywood 29 with 3/4" plywood g
5-1/2" bare NLT 22 bare NLT
G
R 1T v 6-1/4" with 3/4" plywood 31 with 3/4" plywood A
2x6 NLT floor + 1/2" plywood? 6" with 1/2" plywood 34 33

Source: Inventory of Acoustically-Tested Mass Timber Assemblies, WoodWorks”



Acoustics & Sound Control

There are three main ways to improve an assembly’s
acoustical performance:

—) 1. Add mass
2. Add noise barriers
—p 3. Add decouplers

Finish Floor if Applicable

Acoustical Mat Product

CLT Panel

No direct applied or hung ceiling



Acoustics & Sound Control

o+

Inventory of Tested Assemblies

Table 1: CLT Floor Assemblies with Concrete/Gypsum Topping, Ceiling Side Exposed

.f'[j WoodWorks

WODD PRODLUE

Finksh Flaas if Applicabde

Concrate/ Gy psurn Topping —

Acoustical Mat Product

CLT Panel

Ho direct applied ar hung ceiling

LT ET T T T T 1 T T T T JT1 T8 TR T T JTT TT BT TT JTT JTT JTT JTJ TJ1 TT TT

CLT Panel | ConcretefGypsum Acoustical Mat Product Between CLT and Topping Finish Floor STC! nc Source
Topping
MNone A47F ASTC AT AT
LNT - A9 A|IC
. Carpet + Pad - 752 AllC
Mawean Acousti-Mat® 3/4 LVT on Acousti-Top® - 522 AlIC
1-1/2" Gyp-Crete™ Eng Wood on Acgusti- 2 AllC 1
Top® - S1° Al
MNone 495 ASTC 455 AIC
Mamxon Acousti-Mat® % Premium VT - 47 AlIC
LVT on Acousti-Top® - 492 AllC
Mone 458 395 15
VT 48¢ 478 16
CLT 5-ply VT Plus 488 446 58
(6.875") LISG SAM N25 Liltra | Eng Wood 475 47" 59
Carpet + Pad 458 67" &0
Ceramic Tile 50¢ 46" 61
Mone 458 428 15
1.1 | avalracrk® 1T Ags AAb 16
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Copyright Materials

This presentation is protected by US
and International Copyright laws.
Reproduction, distribution, display and use of
the presentation without written permission
of the speaker is prohibited.

© The Wood Products Council 2022

Funding provided in part by the Softwood Lumber Board

Disclaimer: The information in this presentation, including, without limitation, references to information contained in other
publications or made available by other sources (collectively “information”) should not be used or relied upon for any
application without competent professional examination and verification of its accuracy, suitability, code compliance and
applicability by a licensed engineer, architect or other professional. Neither the Wood Products Council nor its employees,
consultants, nor any other individuals or entities who contributed to the information make any warranty, representative or
guarantee, expressed or implied, that the information is suitable for any general or particular use, that it is compliant with
applicable law, codes or ordinances, or that it is free from infringement of any patent(s), nor do they assume any legal liability
or responsibility for the use, application of and/or reference to the information. Anyone making use of the information in any
manner assumes all liability arising from such use.
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