
Introduction

ÅThis session will look at applications for wood

and concrete structural and enclosure

systems, providing state-of-the-art expertise on 

choosing the right material for the project, and 

applying building science principles to construct 

resilient, durable, long-lasting, and healthy, 

energy-efficient buildings.

ÅUW- research on new wood systems

ÅRDH- assess options for clients @ early stage
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Download PPT

Åwww.buildingsciencelabs.com

ÅGo to ñRecent Presentationsò

ÅWIFI code: grand450
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Outline

ÅMaterials

ÅStructural Systems

ÅEnclosures

ÅConcrete

ÅSteel

ÅWood

ÅTrends, Research and Field Experience
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SOME MATERIAL SCIENCE
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Materials ïBasic Review
ÅAgents of material deterioration

ïWater

ïOxygen

ïUV

ïHigh heat / very cold

ïFire

ÅThree primary material categories

ïMetallic
ÅCorrosion=oxidation

ïPolymer/organic
ÅUV, oxidation, high heat, cold, moisture (natural polymers)

ïMineral/Ceramic
ÅFreeze-thaw, salt

ïComposite: made up of others
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Polymers: Carbon bonds



Asphaltςa modified natural polymer



e.g. Minerals used to protect polymer from UV



Wood: a natural polymer

	



Clay Brick: a time-tested mineral-based product



Stone: being dissolved slowly

Many other 
mechanisms 
of specialist 
interest 

Freezing during EIFS install

Salt (+water)



THE CHANGING WORLD
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New Challenges / Trends

ÅFaster construction & design cycles

ïAll weather construction

ÅCongested sites

ïi.e., urban & additions

ÅMore High-rise & multi-use

ÅBetter Energy performance

ïMore on this lateré

ÅClimate Change & Resiliency

ÅDesign for Maintenance & Renewal
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Building Energy Use

ÅGrowing demand from codes and some 

customers for lower energy use

ÅActual measured performance beginning to play 

a role- game changer

ïModels vs reality

ïCode compliance vs performance

ÅEnergy use is a SYSTEM and DESIGN issue not 

a material issue

ïContinuous insulation, air barrier are critical!
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Aside: Thermal mass & Energy
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Savings     2%                     9%

RDH Study of Vancouver MURB 

ÅThermal mass can improve comfort, resiliency, 

and save energy

ÅMass in exposed ceilings

is most valuable

ÅExterior walls also

helpful- but keep

it inside



MATERIALS AND 

STRUCTURAL SYSTEMS
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Aside: Embodied Energy

ÅOperation / use comprises 80-90% of life-cycle 

energy of common buildings

ÅMaterial choice is a

small overall factor

ÅEnergy-efficiency &

design-efficiency are

90-95%

ÅDurable buildings are

lower GHG
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Different Occupancies / Different 

Needs

ÅResidential

ïCompartments: fire, sound, odour

ïMany good internal partitions
ÅConcrete / CMU vs framed hollow

ÅOffice

ïWide open flexible spaces, lots of services

ïConcrete or steel with concrete topping

ÅRetail

ïVery few partitions
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Past: the last 50+ yrs

ÅWood

ïLow-rise, single-family

ïSome three+ storey multiôs

ÅMasonry

ïLow- & mid-rise institutional/commercial

ÅConcrete Frame

ïMid- & high-rise institutional/commercial/resid.

ÅSteel Frame

ïLow- to high-rise commercial (some instit.)
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Why?

ÅWhy were those choice made?

ÅUsually because the different choices were 

deemed best for different needs

ÅHigh-rise is more expensive than low-rise

ïHigher loads, higher fire resistance, more 

durability expectations

ÅNone of the material properties has changed

ïWhy are choices changing?

ïLabour, energy, performance expectations
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Future material selection

ÅBuilding designers need to change to meet

ïMore labor efficient (price)

Åprefab

ïHigher density means

ÅTaller buildings, people next to each other

ÅFire and sound more important!

ïMore energy efficient

ÅMore insulation, more airtightness, less thermal 

bridges

ïBuilding in any weather, fast

ÅPrefabrication, less moisture sensitive 24



In the

old days é
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Labour& time expensive



Wood single-family housing

ÅLow-cost

ÅEasy to escape in fire

ÅSufficient load capacity (if connected)

ÅSeparation for fire/noise by air gap or CMU
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Hot-rolled Steel Frame

ÅLow weather sensitivity

ÅFast erection

ÅRequires significant additional fire protection 

esp. for taller buildings

ÅRequires enclosure system (like all frames)

ÅRequires partition system (like all frames)
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Low-rise spec. office building
Additional finish, fire protection 
and sound isolation needed



Site-cast Concrete Frame

ÅIntegral Fire-proofing

ÅShear walls / floor can be excellent fire/sound 

separating partitions

ÅCold-weather 

sensitive

ÅNeed repetition in 

formwork to be 

economical
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Institutional building
Strong, durable, fire/sound 
resistant
Flexible floor plan
/ƻƭŘ ǿŜŀǘƘŜǊ ƘŜŀǘƛƴƎΧ



Concrete Masonry Mid-rise
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Investor-owned building
Strong, durable, fire/sound resistant
Fixed compartments
Masonry= labour expensive, weather



Insulated Concrete Forms
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Emerging technology
Includes enclosure thermal/air
Less weather/formwork sensitive
Foam needs fire protection/finish



ICF
ÅHigh rise practical ïmanage window widths
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