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WoodWorks | The Wood Products Council

is a registered provider of AlA-approved continuing
education under Provider Number G516. All
registered AIA CES Providers must comply with the
AlA Standards for Continuing Education Programs.
Any questions or concerns about this provider or
this learning program may be sent to AIA CES
(cessupport@aia.org or (800) AlA 3837, Option 3).

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

AlA continuing education credit has been reviewed
and approved by AIA CES. Learners must complete
the entire learning program to receive continuing
education credit. AIA continuing education
Learning Units earned upon completion of this
course will be reported to AIA CES for AIA
members. Certificates of Completion for both AIA
members and non-AlA members are available
upon request.

Questions related to specific materials, methods, and services will be
addressed at the conclusion of this presentation.
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Course Description

This seminar explores the emerging hybrid construction method combining mass timber
and cold-formed steel (CFS) to optimize structural performance and cost-effectiveness.
We will examine structural, fire, and acoustic performance benefits, prefabrication
advantages, and construction efficiencies. The presentation will also feature a detailed
case study of the Bunker Hill Housing Redevelopment project in Boston, MA, showcasing
a groundbreaking application of mass timber-CFS hybrid construction in an urban
setting. Participants will gain insights into the design considerations, construction

sequencing, benefits, and challenges associated with this hybrid structural system.



Learning Objectives

1. Assess the structural efficiency, fire safety, acoustic performance, and
sustainability advantages of integrating cross-laminated timber (CLT) and cold-
formed steel (CFS) in mid-rise buildings.

2. Examine how the thermal performance of mass timber and cold-formed steel
contributes to energy-efficient building envelopes and reduces operational
carbon.

3. Compare the cost-effectiveness of CLT-CFS hybrid construction with
conventional building systems, focusing on material efficiency, labor savings, and
lifecycle costs.

4. Explain the gravity and lateral load-resisting strategies of mass timber and CFS

hybrid systems, including platform-type construction and connection detailing.



Wood Bearing Walls: WHEN ARE THEY VIABLE?

STRUCTURALLY
HYBRID
9-18 STOREYS FEASIBLE BUT $$$ —_—
MAY BE
INEFFICIENT SYS;I'EM
:
|
|
Up to 9 STRUCTURALLY e S _:
STOREYS FEASIBLE
UP TO 6 STRUCTURALLY COST
STOREYS* OPTIMAL COMPETITIVE

*UP TO 60FT SHEAR WALLS NO SPLICE



EFFICIENT SYSTEM

ARCHITECTURAL
LAYOUT

STRUCTURAL
EFFICIENCY
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SYSTEM



EFFICIENT LOAD BEARING WALL
LAYOUT
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LOADBEARING WALL SYSTEMS :
PLATFORM TYPE

LOADBEARING LIGHTWOOQOD LOADBEARING CLT LOADBEARING CFS
FRAMING PLATFORM-TYPE FRAMING
< 5 STOREYS UP TO 8-9 STOREYS UP TO 18 STOREYS
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EFFICIENT HYBRID SYSTEM FOR
TALLWOOD- NEW APPROACH

UP TO 18 STOREYS

CLTPANELSN_

steel connector plates




EFFICIENT GRAVITY SYSTEM
WHAT CREATES FORMS?

EFFICIENT STRUCTURAL LAYOUT |
PANEL UTILISATION AND EFFICIENCY -2
TRANSPORTATION
SITE CONSTRAINTS
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EFFICIENT LATERAL SYSTEM
WHAT CREATES FORMS?

J o /
DISSIPATION

WOOD LLRS VIABLE UP TO~9 STOREY HYBRID LLRS REQUIRED




EFFICIENT LAYOUT - WHERE?

DIAPHRAGM
CANTILEVER

CONCRETE CORE/STEEL BRACES

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

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

___________________

> ELEVATION FLEXIBILITY

collector

SHEAR WALLS/BRACES

______________

_________________________________________________

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

2> PLAN LAYOUT FLEXIBILITY

__________

"""""""

collector/

chord



NEW APPROACH FOR
TALL MID-RISE - MAC

LOAD-BEARING COLD-FORMED
STEEL STUD WALLS

MASS TIMBER
AND STEEL
HYBRID
STRUCTURE

CONCRETE PODIUM & CORE

PLATFORM TYPE CONSTRUCTION

> CFS LOAD BEARING WALLS

> CLT FLOOR PANELS

Credit — MA+HG ARCHITECTURE



PROJECT TEAM

Owner Tomo Spaces
Architectural MA+HG
Consulting Arch  Eskew+Dumez+Ripple

Structural Timber Engineering
CP/Code GHL Consultants
Mechanical Rocky Point Engineering
Fire Suppression Rocky Point Engineering
Electrical Nemetz (S/A) & Associates
Landscape Hapa Collaborative
Envelope/Energy Evoke Buildings

Civil Creus Engineering
Geotech Geopacific Consultants
Acoustic BLK Consultants
Heritage Donald Luxton &
Consultant Associates, John Atkin
Indigenous snaweyat

Consultant

Credit — MA+HG ARCHITECTURE



EFFICIENT HEIGHT < 8-9 STOREYS

WALL SPACING - OPTIMISE LOADS ON WALLS

STUD SPACING — OPTIMISE LOADS ON STUDS

HEAVY STUDS AT LOWER LEVEL

VERTICAL MOVEMENTS ISSUES

L

C-Section Back-to-Back C-Section




INITIAL CONCEPTS - SCREW REINFORCEMENTS
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INITIAL CONCEPTS - DOWEL THROUGH CLT
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CONCRETE SPACERS
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SIMPLICITY + REGULARITY = EFFICIENCY




TRANSFER SLAB

residential/
office

e transfer slab

commercial

}purking

PROACTIVE ADAPTATION
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2 LEVELS

PARKING
1 LEVEL
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MICRO UNIT

2 MODULES
1-BEDROOM UNIT

3 MODULES

2.BEDROOM UNIT

|

3 MODULES AT CORNER

3-BEDROOM UNIT

L

MODULAR TYPES
FOR DIVERSE
HOUSEHOLDS

CFS Walls

Credit — MA+HG ARCHITECTURE



FIRE PERFORMANCE

a ° ° o

2H FRR

12" SPAN - GRID SYSTEM !

NI

-

BPLY (175MM) V-GRADE CLT
PANEL

DESIGN CHAR RATE
0.65mm/MIN

ALTERNATIVE SOLUTION

AVAILABLE TESTS AND
LITERATURE

Credit — Katerra /Mercer



ACOUSTIC & VIBRATION PERFORMANCE

MAX. CLT SINGLE SPAN FOR 5PLY

MULTI-SPAN WHERE POSSIBLE

BREAK BETWEEN UNITS

PANEL LAYOUT

Credit — MA+HG ARCHITECTURE



TALL MID-RISE -5 TO 9 STOREYS

CESWaLL BELOW
MOT SHOWH FOR CLARITY

SPACERS vs NO SPACERS?

4" COMC SPACER
TYP

BACK TO BACK STUDS?

CONT CLT FLOOR FANEL
PER FLAN

BOTTOMCFS TRACK
PER SCHEDULE
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Incorporating Mass Timber in Hybrid Structures
Bunker Hill Housing Redevelopment — Stellata
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Development
Vision

To fast track the replacement of
public housing units with pre-
fabricated assembilies.

To create a kit of parts model
for sustainable urban design
development.

To be at the forefront of
Sustainability with all buildings
committed to Passive House
prior to Energy Code updates.
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BUNKER HILL HOUSING

Masterplan
Program

* Residential, retail and
community uses

» 15 Residential Buildings

* Replacement of 1,010 existing
public housing units with the
addition of market rate units

» Total of 2,699 units

» 37% affordable unit ratio
7 acres of open space

» 50,000 SF of retail space
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Defining
Design Targets

Rent-to-cost optimized product
 Limited unit, kitchen and bath
types

Building forms and facades
optimized for energy performance

+ Early energy modeling to set
design parameters

Structural system optimized for
tall mid-rise (6-12+ stories)




Phase 1

Stellata

6 Story Building

120,000 Gross SF

102 units — 100% affordable

Passive House
» Construction type: 2021 IBC IV-C
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BUNKER HILL HOUSING

Partners

Design Team

Cople
@ Stantec Woﬁf-fy
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Partners
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Nitsch Engineering

Construction Team

SUFFOLK |

Passive House Team
« CPHC: Petersen
Q G Engineering
« CPHV:
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BUNKER HILL HOUSING

7-PLY CLT PLANKS

Component Construction

ENVELOPE
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PROPERTIES

COMPONENT CONSTRUCTION ANIMATION



BUNKER HILL HOUSING

Platform
Framing

Building Cumulative Shrinkage

1” for 6 stories

Shrinkage would remain the same
at the perimeter and the center
across a floor. This would then be
cumulative as each successive
level goes up, but remain constant
per level

L

BHH_structureShrinkage

Stantec

08/02/2021

Stantec Comment:
Total Shrinkage sums the [

/ Shrinkage the same at
==X each bearing point

same across plank at top
floor

Stantec Comment:

—

PLATFORM
FRAMING

l

I

Stantec Comment:
Shrinkage the same at
each bearing point




BUNKER HILL HOUSING

Edge of Slab
Detail

Prefabricated exterior walls with
cladding installed at the factory.

Construction Tolerance becomes
a Key!

7 ply CLT (62’) gets hoist into
place onto load bearing exterior
and corridor walls.

15 x 2" COMPOSITE ANGLE AT PANEL
PERIMETER.

COPE VERTICAL GIRT TO ALLOW FOR
RECEIPT OF PERIMETER ANGLE,
TYPICALLY AT TOP AND BOTTOM ANGLES

AVB, RETURN AT TOP OF PANEL FULL
DEPTH OF TOP TRACK



BUNKER HILL HOUSING

New
Constructability
Approach

AVB layer dual purpose:
* CLT Moisture protection

* Air and water seal at the
exterior wall panels 4-joint

— e o (O —_— —_— —_— —_— —_— — — —

|

BYS-1

e e i s s i e s i s iyl e e

A003

= o
AL o

15 x 2" COMPOSITE ANGLE AT PANEL
FERIMETER.

COPE VERTICAL GIRT TO ALLOW FOR
RECEIPT OF PERIMETER ANGLE,
TYPICALLY AT TOP AND BOTTOM ANGLES

AVB, RETURN AT TOP OF PANEL FULL
DEPTH OF TOP TRACK



BUNKER HILL HOUSING

New
Constructability
Approach

Tilt up panels with structure,
sheathing, AVB, and cladding
support installed.

TR - flis e = - I Ly I = 4

34" PANEL SPACING

T EDGE OF CLT SLAH BELOW

FOAM ADWERED TO
SIDE OF PANEL

t———— CONTINUOUS HORIZONTAL PRMARY
AlR: SEALANT JOINT

VERTICAL PRIMARY AR
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METAL PLATE TO SUPPORT SHEATHING
BEYOND WALL PANEL

FACE OF INTERIOR PANEL SEALANT
JOINT (BEYOND}

SLAB EDGE FIRESTOPPING

AVB WRAPS STEEL PLATE AND
SHEATHING, TERMINATE BELOW BOTTOM
TRACK OF \WALL ASSEMBLY

& VERTICAL GALY Z FURRING

SA FLASHING AT PERIMETER ANGLE, MIN
3 OVERLAP

FIELD APPLIED AVB, AFTER LOWER
PANEL. BEFORE UPPER PANEL PROVIDE
CONTINUOUS SUPPORT BETWEEN
PANELS

FOAM RUBBER GASKET ADHERED TO
BOTTOM OF PANEL, SET TO BACK OF
ANGLE

INTERIOR SEALANT JOINT

1047w 172 NOTCH AT COMPOSITE ANGLE,
(2) AT EACH END MIN, ADDITIONAL @ 810
O.C MAX

EXTERIOR SEALANT JOINT & BACKER
ROD W! WEEPS, TYP.

LAP AVE FROM TOP OF PANEL ONTO
PERIMETER ANGLE

3.5 1 2" COMPOSITE ANGLE AT PANEL
PERIMETER

COPE VERTICAL GIRT TO ALLOW FOR
RECEIPT OF PERIMETER ANGLE.
TYPICALLY AT TOP AND BOTTOM ANGLES

AVE, RETURN AT TOP OF PANEL FULL
DEPTH OF TOP TRACK



Deflection

LL HOUSING

Deflection bead at areas where
demising wall met exposed CLT

ceilings A T
J UNIT "A" i I\" \ UNIT "B*
App 5/8” deflection at floors and s
roof YAl
o

ACOUSTIC SEALANT, EITHER SIDE

m&&%&%&%&g%&\ PERIMETER ISOLATION STRIP, TYP.

S

e
w ACOUSTIC SEALANT, EITHER SDE

— = = /
Ll GWB DEFLECTION BEAD
———

h:,.'l'-": X

Fal =~

RATED SEALANT, EITHER SDE

EXPOSED SEALED FINISHED UNDERSIDE




BUNKER HILL HOUSING

Acoustics

On the hunt for a tested assembly
that will meet the project goals
using 7-ply CLT

Lab Results:
STC55/11C 50

Field Test Results:
STC: 57 /1IC: 49

FLOOR FINISH:
LvVT

112" GYPSUM
/ CONCRETE

PLITECQ GENIEMAT
FF25

e — T
A T T A A Y
i E ?
-ﬁ’f[’HfHHl"HHHHl'f[‘l’f[‘fl’f”ffl‘f”l’”l’l’l‘f( = §
\~— 1 LAYER OF
5/8" GWB

FIRESTOP PENETRATIONS N MIN. STC 50
THE FLOOR. MIN. IIC 50
FLOOR TYPE CLT FLOOR ASSEMBLY 2HR RATED

(BASIS OF DESIGN)




BUNKER HILL HOUSING

Fire Rating

2HR rated exterior walls: UL 425

2021 Type IV-C: Variance at the
time of permitting

10 34" APPROX.

142", 6 S8 3

l

5 ™,
L e e e e R e

i B Ty e e W

NN

=

- THIN BRICK RAINSCREEMN SYSTEM
{AS SHOWN: TRU-BRIX)

| ST,

SEE ELEV FOR FINSH LOCATIONS

MORTAR

sl

p—————— DASHED LINE DENOTES BRICK
ACCENT DEPTH WHERE QCCURS.
SEE ELEVATIONS AND WINDOW
CONFIGURATION SHEETS FOR

T
P

LOCATION

I VERTICAL ARMATHERM Z-GIRT

112 VERTICAL GALV Z-FURRING

SEMI-RIGID INSULATION

JRRTRRN

L vl i e

AR VAPOR BARRIER

EXTERIOR FIBERGLASS MAT

B o o il Sl

SHEATHING, 518" TYPE X
CFMF, SEE STRUCTURE

INTERIOR GWE. (2) 34" TYPE X

P

0

2HR BEARING WALL : UL# - U425 R VALUE =14

(2 BVS-1-BRICK VENEER SYSTEM - (REV)

A-301 3" =10



BUNKER HILL HOUSING

Concealed
Spaces

Combustible material protection
required in concealed spaces
under 2021 IBC Type IV-C

Taping and sealing of GWB joints,

challenge with construction rain

CONCEALED SPACES: TYPE IV-C
Without Dropped Ceiling

Noncombustible material not required -

Mass timber floor panel

=5 I | | | I

| I N N N PN N N B N NN N NN RN (NN EN NN N NN N N NN N NN N NN N (NEN D NN N W

I I | | | |

Noncombustible protection not required

With Dropped Ceiling

Noncombustible material not required
Mass timber floor panel

| S N D D I O R |

One layer 5/8" Type X gypsum® covering all
mass timber surfaces within concealed space

Dropped ceiling

SOURCE: WOODWORKS
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Challenge:
Concealed
Spaces

Combustible material protection
required in concealed spaces
under 2021 IBC Type IV-C
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BUNKER HILL HOUSING

Lessons
Learned

« Connection of CLT to precast
concrete walls.

- e = W e T T e e
I e e = = = = T e e = T

VERTICAL SLOT IN
L6

HILTI HAC-V-T50 CONT
EMBEDDED CHANNEL
ANCHOR w/ HBC-T 8.8F
BOLTS @6 o.c.

1.5" GYPCRETE
(SEE ARCH)

STEEL DRAG PLATE WHERE
INDICATED ON PLAN. EXTEND
AND FASTEN PER CLT MNFR

ACOUSTIC MAT
(SEE ARCH)

CLT PANEL

L6x6x1/2 SHELF ANGLE J

WITH PRE DRILLED HOLES

FOR CLT ATTACHMENT Iy

WA




Lessons
Learned

* Oversize door frame openings
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plates, stud packs

3

Lessons
Learned

Fastener heads
+ Heavy studs for load bearing walls
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Lessons
Learned

» L-Shape plate at top of exterior
wall panel, exposed.
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BUNKER HILL HOUSING

Lessons
Learned

« Exterior chord splice at panel
joints at areas with exposed CLT.

EXTERIOR
EDGE OF BLDG\

TOP TRACK
AT EXTERIOR WALL

CFS WALL
PANEL JOINT

8x2x14GA PLATE
w/ (3) #10 SCREWS EACH FLANGE

BN I B 8 [ '



BUNKER HILL HOUSING

Benefits

Decreased Construction Timeframe

« 7K SF floor structure per day
+ 21K SF exterior walls in 6 days

+ Building M beta test: 102 units, 16
months vs. 20+ mo.

On-site Labor Force Efficiency
» Erection by 6-man carpentry crew

e 20%+ Reduction of Onsite Labor
Hours

Reduced Temporary Construction
Items

* No construction hoist or operator —
materials are preloaded during
erection

* No exterior scaffolding — exterior
walls glazed & finished

* No tower crane foundation

* Reduced winter weather mitigation

=R
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Benefits

CLT’s single span across building
» Less crane picks — faster erection
* Maximizes fabrication efficiency
CLT’s light weight

* Lower foundation impact

Fire Resistance
* Inherent 2HR fire resistance
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BUNKER HILL HOUSING

Design Flexibility

Average Unit Size: 914 SF

Unit Type

1 Bedroom

4 Bedroom

3 Bedroom

2 Bedroom

%
32%

35%

23%

10%

Unit Size

600 - 650 SF

750-920 SF

980 -1,060 SF

1,300-1,320SF

______
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Construction Progress
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BUNKER HILL HOUSING
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BUNKER HILL HOUSING

Interior Design
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BUNKER HILL HOUSING

CLT Biophilia Effect




QUESTIONS?

This concludes The American
Institute of Architects Continuing
Education Systems Course

HERCEND MPIDI BITA, Ph.D. P.Eng. P.E. NATALIA ESCOBAR, AIA
Principal Senior Designer/Manager
Timber Engineering Inc. Stantec Architecture

400-19 East 5" Avenue 40 Water Street, 3™ floor
Vancouver, BC V5T 1G7 Boston MA 02109

C +1778903 4553 C 407 451-6081
hercend.mpidibita@timberengineering.ca Natalia.Escobar@stantec.com

TIMBER ENGINEERING () stantec
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