
Fire Department 
Concerns and Approval 

Collaboration

Cross Laminated Timber 

Fire Service 
Empiricism 
with Type IV 
Construction

Preponderance of conventional fire 
service texts and peer-reviewed journal 
articles focus on legacy timber 
dimensions

Conflagration-size fires in Type IV 
buildings with re-occupancy in mere 
weeks to months

Charring of structural members 
provided inherent fire resistance 
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Fire Service 
Anticipated 
Protections

Firefighters anticipate customary 
fire protection systems with 
structures over 75’ (Standpipes, 
sprinklers, 1-2 hour gypsum, etc.)

Current IBC requirement for 
building height is 85’ for CLT 
(without variance)

Fire Service 
Concerns 
with CLT

Firefighters are concerned with the introduction of the new 
term (oxymoron)  “Sacrificial Layer” 

New construction methods and engineering counter to fire 
service building construction conditioning and has created a 
sense of alarmism

UL fire testing showed corners and shoddy construction 
practices as primary concerns, particularly while under 
construction 

Firefighters use means of egress from floor(s) below as a 
beachhead to launch firefighting operations. Protection of 
this area is the first order of priority - “save the stairs, save 
the building”
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Ascent and Milwaukee Fire Department 
Collaboration

“25 story piece of wood”

Type IV-A

50% of structure is exposed wood

3 hour fire rating for structure and 2 hour rating for floor system

Forest Products Labs conducted 3 hr burn test of columns

Ascent and 
Milwaukee Fire 
Department 
Collaboration, 
Continued

• Initial MFD Concerns based-upon research and lab
testing by UL, current IBC and resulting
recommendations:

• Sealing of connections and utility chases

• Gypcrete (gyspsum) of public hallways

• Inspection of corners

• Public means of egress protections

• Sealing of building while under construction

• Construction debris

• Bi-directional water supply to standpipes
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Ascent and Milwaukee Fire Department 
Collaboration, continued

Developers brought MFD into conversation, 
planning and approvals during conceptualization 

through variance approvals

Agreed to MFD concerns and submitted fair 
variances

Outcomes 

• Fire service’s mission is not to stand in the way of
economic and sustainable built-environment
progress; however, the fire service must be
brought along for the ride to plan and prepare
fair contingent policy, codes and protections

• The Ascent project was a seminal breakthrough
in fire department involvement in CLT projects

• The MFD has been interviewed in several news
stories and built-environment journals regarding
new colaborative relationships
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1 Cooper Carry. “HudsonAlpha Institute for Biotechnology.”. https://www.coopercarry.com/projects/hudsonalpha-institute-for-biotechnology/.

“Annually, embodied carbon is 
responsible for 11% of  global 
GHG emissions and 28% of  
global building sector emissions.”

Architecture 2030
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“When we look at all the new 
construction that is projected to 
take place between now and 2050, 
we see the critical role embodied 
carbon plays.”

Architecture 2030

PROFESSOR ALEX TIMMER
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“Embodied carbon will be 
responsible for almost half of  total 
new construction emissions 
between now and 2050.”

Architecture 2030

PROFESSOR ALEX TIMMER
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“Between 2015 and 2050, building 
materials will account for 90 
percent of  CO2 emissions.”

Architecture 2030

2021 DSPS // MASS TIMBER TASK FORCE

PROFESSOR ALEX TIMMER
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“Biophilia is the idea that humans have an affinity towards the natural world.”
-International Well Building Institute

BIOPHILIA

“Biophilia I - Qualitative | WELL Standard.” https://standard.wellcertified.com/mind/biophilia-i-qualitative.
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“Biophilic design is the practice of  connecting people and nature within our built environments and 
communities.”

-Biophilic Design Initiative, LBC

BIOPHILIC DESIGN

“Biophilic Design Initiative | Living-Future.Org,” November 5, 2016. https://living-future.org/biophilic-design/.

PROFESSOR ALEX TIMMER
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http://leed.usgbc.org/leed.html , https://living-future.org/lbc/ , https://www.wellcertified.com/
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Browning, W.D., Ryan, C.O., Clancy, J.O. (2014). 14 Patterns of Biophilic Design. New York: Terrapin Bright Green llc.

http://www.terrapinbrightgreen.com/reports/
14-patterns-of-biophilic-design/

PROFESSOR ALEX TIMMER
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“14 Patterns of Biophilic Design,” September 12, 2014. http://www.terrapinbrightgreen.com/reports/14-patterns-of-biophilic-design/.

Browning, W.D., Ryan, C.O., Clancy, J.O. 
(2014). 14 Patterns of Biophilic Design. Page 

23, New York: Terrapin Bright Green llc.
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“The Economics of Biophilia,” June 12, 2012. http://clients.edmullen.com/terrapin/.

http://www.terrapinbrightgreen.com/wp-content/uploads/2012/06/The-
Economics-of-Biophilia_Terrapin-Bright-Green-2012.pdf

Lower Illness and Absenteeism

Higher Staff  Retention

Greater Job Performance (mental stress/fatigue)

Faster Healing Rates

Higher Classroom Learning Rates

Higher Retail Sales

Lower Violence Statistics

PROFESSOR ALEX TIMMER
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WCMS, Webboy net. “Workplaces: Wellness + Wood = Productivity.” Make it Wood. Make it Wood. Australia.  https://makeitwood.org/healthandwellbeing/wellness-study.cfm?

https://makeitwood.org/documents/doc-1624-pollinate-health-report---
february-2018.pdf 

Office design: productivity can be increased by 8% and rates of  well-being 
increased by 13%

Education spaces: increased rates of  learning, improved test results, 
concentration levels and attendance, reduced impacts of  ADHD 

Healthcare spaces: post-operative rates of  recovery reduced by 8.5%, 
reduced pain medication by 22%

Retail: the presence of  vegetation & landscaping has been found to 
increase average rental rates on retail spaces with customers indicating they 

were willing to pay 8-12% more for goods and services.

Homes: 7-8 % less crime attributed to areas with access to nature and can 
command an increase of  4-5% in property price
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“14 Patterns of Biophilic Design,” September 12, 2014. http://www.terrapinbrightgreen.com/reports/14-patterns-of-biophilic-design/.

Browning, W.D., Ryan, C.O., Clancy, J.O. 
(2014). 14 Patterns of Biophilic Design. Page 

23, New York: Terrapin Bright Green llc.
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Think Wood. “Live Oak Bank Headquarters. https://www.thinkwood.com/projects/live-oak-bank-headquarters.

https://1r4scx402tmr26fqa93wk6an-
wpengine.netdna-ssl.com/wp-
content/uploads/2019/08/Think-Wood-
ADV-Workplace-Live-Oak-Bank.pdf

Live Oak Banking Company

Architect LS3P Associates
Civil Engineer Norris & Tunstall Engineers
General Contractor Clancy & Theys
Construction Company
Structural Engineer Woods Engineering
Mechanical Engineer CBHF Engineers
Plumbing Engineer CBHF Engineers
Electrical Engineer McFadyen Engineers
Landscape Architect LACC International
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Integrus Architecture. “Integrus Architecture – Vashon Island High School.” https://www.integrusarch.com/project/vashon-island-high-school-vashon-island-school-district/.

http://www.integrusarch.com/project/vas
hon-island-high-school-vashon-island-
school-district/

Vashon Island High School

Architect Integrus Architecture

PROFESSOR ALEX TIMMER
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Integrus Architecture. “Integrus Architecture – Vashon Island High School.” https://www.integrusarch.com/project/vashon-island-high-school-vashon-island-school-district/.

https://continuingeducation.bnpmedia.co
m/courses/multi-aia/designing-modern-
wood-schools/5/

Vashon Island High School

Architect Integrus Architecture
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“10 Grenelle | Ora-Ïto.” https://www.ora-ito.com/studio/projects/10-grenelle-2/.

http://inspirationist.net/a-parametric-
sculpture-with-a-biomorphic-structure/

10 Grenell
LVMH Media Division

Architect Ora Ito

PROFESSOR ALEX TIMMER
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https://www.butlersquare.com/history

https://www.butlersquare.com/sustainabil
ity

Butler Square

Architect Harry W. Jones
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https://1r4scx402tmr26fqa93wk6an-wpengine.netdna-ssl.com/wp-
content/uploads/2020/08/Think-Wood-CEU-Wood-and-Indoor-

Environment.pdf

https://www.thinkwood.com/education/wood-indoor-environment

WOOD AND INDOOR ENVIRONMENT
Think Wood
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Mass Timber Approvals
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John Peronto
Senior Principal
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F. Administrative Rule Matters
1. Presentations
c. Structural and Design Trends of Mass Timber - John Peronto



ASCENT

TYPICAL RESIDENTIAL LEVELTYPICAL PARKING LEVEL AMENITIES LEVEL (L25)

Plans by ©Korb+Associates

ASCENT

All Images by ©Korb+Associates



Framework (2017)
Portland, OR

Ascent (2020)
Milwaukee, WI
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Dates indicate 
approved permit year

ASCENT
The challenge

© Korb+Associates© Lever Architecture

CODE

IBC 2015



CODE

IBC 2015

WISCONSIN COMMERCIAL BUILDING CODE

IBC 2015

ASCENT
Variances



CODE
IBC 2021

TYPE IV-C
• 9 Stories
• Fully Exposed

TYPE IV-B
• 12 Stories
• Limited exposure (20% 

ceilings, 40% walls)

TYPE IV-A
• 18 Stories
• Fully Concealed

IBC 2021 (approved)IBC 2015

TYPE IV

• 6 Stories
• Fully Exposed

FUTURE CODES ?

?

Images From American Wood Council (https://awc.org/tallmasstimber)

CODE

IBC 2015



FIRE
Determining Fire Ratings:

Char
Calculations (Char Method)
Full Scale (Global) Testing
Element (Member) Testing
Connection Testing

Product Certificates
Concealment
Intumescent Paint (connections only) © David Barber

© David Barber

CLT

© Southwest Research Institute

© Southwest Research Institute



CONNECTIONS

All images on this slide: © MTC Solutions

CONNECTIONS

© Southwest Research Institute

© Southwest Research Institute



ASCENT
VARIANCES

Variance: Fire Test

The variance requested is:  Per NDS, the maximum calculated fire resistance is 2 hours. To match the fire rating provided by Type  I-A 

construction, a 3-hour column rating is required.

The intent of the code section petitioned is: to establish parameters by which calculations and/or testing of materials can determine 

equivalencies.

FIRE
3 HOURS TEST

© Thornton Tomasetti © Thornton Tomasetti© Korb+Associates



FIRE

BEAMS COLUMNS CLT

ASCENT
VARIANCES

Variance: Height & Number of Stories Limit

The variance requested is: to construct a building of Type IV construction, at 25 stories, with a height of 283’

The intent of the code section petitioned is: to provide a living environment that protects the health, safety and welfare of the building’s 

occupants.



ASCENT

• Concrete cores

• Automatic sprinkler system

• Dual Water Supply to Fire Pump

• Standpipe in Each Stair

• Smoke detection

• FD Vehicle Access on Two Roads

• Electronically Supervised Valves

• Fire Command Center

• Fire Dept Communications Support

• Voice Communications

• Stair Pressurization

ASCENT
The timeline

01 March 2018: Directive from New Land Enterprises to pursue MTF Tower

03 May 2018: Presentation to DNS Commissioner and Alderman

24 July 2018: Introduction to DNS Staff

21 October 2018: Project unveiled at CTBUH World Conference, Dubai

11 November 2018: Presentation to MFD leadership

22 July 2019: First working meeting with DNS Staff

07 November 2019: Second working meeting with DNS Staff

17 December 2019: Witnessed three hour fire test (4th of 9)

13 February 2020: Variance review meeting with DNS Staff

21 February 2020: Four variance petitions filed with DNS

21 February 2020: Footings and Foundation Permit applied for 

7 May 2020: Final Variance Conference

August 2020: Variances Approved



PERMITTING

https://www.enr.com/articles/50905-
milwaukees-25-story-ascent-stacks-
up-as-tall-timber-role-model

ASCENT

PODIUM (CONCRETE)

BEAMS + COLUMNS 
(GLULAM)

SLABS (CLT)



ASCENT
TYPICAL LEVEL
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CONNECTIONS

@KLH

@MTC Solutions



QUESTIONS?
Contact info

jperonto@ThorntonTomasetti.com

©Korb+Associates



City of Milwaukee Department of Neighborhood Services 
Ascent Variance Process  

Code Path?

• 2015 IBC 104.11  Alternative materials, design and
methods of construction and equipment.

• OR

• Call it what it is, a 25 story Type IV building, and
use adopted code sections as a departure point.
SPS 361.50(2)

*No published code parameters when process started*

1
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F. Administrative Rule Matters
1. Presentations
d. Variances of Mass Timber - Michael Mazmanian



Code Sections Petitioned

• Section 504, Building Height and Number of Stories

• Section 602.4, Type IV Const. (concealed spaces)

• Section 722, Calculated Fire Resistance

Section 722, Calculated Fire Resistance

• Per NDS max. calculated fire resistance rating is 2hr.

• Proposed column performance equivalency of Type
IA construction with 3hr column fire test and no
reduction in structural capacity.
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Section 504, Building Height and Stories

• Type IV construction – 85’ and 5 stories(R)

• Proposed – 283’ and 25 stories → Type IA

Comfort Factors

• MFD support

• Limitation of wood exposure adjacent
• to and within egress paths

• Corridor and unit separation ratings

• 420’ provisions

• Special inspections
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Questions/Concerns

• Critical field execution – details matter

• Performance → Prescriptive?

• Where do we stop/What is our threshold?

7




