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This program is registered with the AIA/CES for continuing professional
education. As such, it does not include content that may be deemed or
construed to constitute approval, sponsorship or endorsement by AlA of
any method, product, service, enterprise or organization.

The statements expressed by speakers, panelists, and other participants
reflect their own views and do not necessarily reflect the views or
positions of The American Institute of Architects, or of AIA components,
or those of their respective officers, directors, members, employees, or
other organizations, groups or individuals associated with them.

Questions related to specific products and services may be addressed at
the conclusion of this presentation.
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Course / Learning Objectives

* Define key components and benefits of hybrid steel and timber systems.
* [dentify fire safety, and acoustic considerations unique to these systems.

* [dentify strategies for integrating mechanical services into hybrid
structures.

* Analyze case studies to apply hybrid solutions in real-world projects.
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New mass timber Teddy Roosevelt
library aims to be one with nature

By John Caulfield, Senior Editor April 24, 2024 = 3 min read
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Could Los Angeles become the next big
city to embrace mass timber
construction?
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Location: Burnaby, B.C.

Architect: Perkins&Will

Completion: 2025
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A structural gravity system composed
of steel framing and panelized
cross-laminated timber (CLT).

Typical Bay
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Non-composite
beams. Composite
action requires
additional
detailing

and design
considerations.



AIA25 - Why use a hybrid system?

Aesthetics: showcase exposed structure

Long beam spans: 30- to 45-ft spans with shallower
structural depth

Small column sizes: reduces column profiles and preserves
valuable leasable space

Adaptable system: lightweight system that minimizes
foundation loads and is easily modified.

Speed of construction: off-site fabrication and easy/fast
installation on-site.

Improved vibration performance: hybrid systems are
generally stiffer than all-timber buildings

Hybrid Steel-Timber System

Steel column
Finished floor
Sound

isolation
(as required)

Steel framing
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Type IV Buildings — Timber Exposure Limits per ASCE-22

<<+« 1 in. noncombustible covering - - - -
CLT panel (all) <« --- :

Steel
beam

: . 3 layers
2 layers of % in.

Intumescent - - of % in.
paint (all) Type X board | Type X board
1. Fully Exposed CLT 2. Partially Exposed CLT 3. Enclosed CLT

(Type IV-C Construction) (Type IV-B Construction) (Type IV-A Construction)

2024 IBC includes new code provisions allowing Type IV-B timber ceiling exposure up to 100%.
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Steol Design Guide

Fire Resistance
of Structural Steel Framing

Stamford Media Village (photo courtesy of DeStefano & Chamberlain, Inc.)

Intumescent paint (photo courtesy of Megan Stringer)
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STC RATING 40,
I Acoustic Floor - Floor
Assembly - finish

Acoustic
mass*

30d8
- Resilient
underlayment

. Timber
structure

Normal Voice — 54 dB
Raised Voice — 61 dB
Loud Voice — 67 dB

*common acoustic
mass options include

Shouting — 75 dB concrete and gypsum concrete
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Example Floor Assemblies

STC IIC
I | | | | | | It | | | | | | II
)\( T T T T T T T T T T |)\( Bare CLT 5_p|y 42 26
= | | | | | | | | | | | | | | [{
f C - T & . . A . 4. . . - EENE AT A R B .
=3 1% in. precast concrete,
1 | | | | | | I | I | | | | | | 14 1 . 56 48
oot Vz2in rubbermembrane
, 10mm wood floor,
J—r———t— o 2 e e — 2mm closed cell foam, £5 51
N | | | | | | | | | | | | | | [N 1 .
-t rr it 1%in. precastconcrete,
Y2 in. rubber membrane
i- o L 1%2 in. precast concrete,
Il. | | | | | ‘I.#‘I | lA Vl' | | "I'
b ] ?mm closed cell foam, CLT 5-ply, 70 | 54
S s s = 16mm Type X gypsum board
installed on Z channels

Refer to Sabourin (2015) for full floor assemblies table.
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Unlike traditional full mass-timber construction,
hybrid systems offer more flexibility with
systems coordination.

Typical mass timber structure - services distribution

o

Steel column
Finished Floor

Raised floor system
and sound isolation
(optional)

3-ply CLT (4 %)

Steel framing

Typical raised floor assembly - hybrid steel timber structure
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Source: the Architect’'s Newspaper - Jeremy Bittermann

MEP

In hybrid steel-timber construction, it is
often a design aspiration to leave the
underside of the timber slabs exposed.

901 E Sixth Source: Thoughtbarn & Delineate Studios, Photo by Casey Dunn
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&SN Castellated or cellular beams
can ease integration of
building systems while

further reducing the weight of

the structure.

Cellular beams, Photo courtesy - Waugh Thistleton Architects
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AIA25::- Case Study - RISD

The first cross-laminated
k) | - timber-steel hybrid
i n,fi{n'}% ikl - residence hall in New
el — England.
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Source: NADAA Architects
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The team ultimately chose the hybrid CLT system due to its
inherent sustainability, beauty, and speed of construction.




The team agreed that the hybrid
solution showed best results in
terms of speed of construction, cost

effectiveness and sustainability.

AIA25:: Case Study - RIS_
il "
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“Together, steel and mass
timber achieve a highly efficient
. and visually appealing new
& " " headquarters.”
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» 40,000 sqft, 2-story office building
« Bay size - 30 ft x 30 ft
* 3 ply CLT panels spanning 10 ft

Fig. 2-11. Houston Endowment Headquarters side rendering (photo courtesy of Kevin Daly Architects with Productora, 2021).


https://www.archdaily.com/photographer/elizabeth-lawrence-knox?ad_name=project-specs&ad_medium=single
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AIA25 . Houston Endowment Headquart.

The use of this
system, allowed the
spaces to be larger

and create a
collaborative
environment that feels
airy and bright.
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AIA25:= Design Guide 37 - Smart Refer

HYBRID STEEL-TIMBER

HYBRID STEEL-TIMBER
FLOOR SYSTEMS

@ s FLOOR SYSTEMS

Smart Reference for Architects
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aisc.org/designassist

DESIGN COLLABORATION ON CONSTRUCTION PROJECTS
PART II:

Design Assist—Collaborative
Design Approach Guidelines
for the Fabricated Structural
Steel Industry

,o"""'\ i Smarter. AIA Contract Documents
i@, : Stronger.
&=z : Steel.

Hybrld Steel
Frames with
Wood Floors

i) : Stronger.
=2/ : Steel.
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