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Building Science

Adventures In Building Science



What is a Building?
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A Building is an Environmental Separator
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Control heat flow

Control airflow

Control water vapor flow

Control rain

Control ground water

Control light and solar radiation
Control noise and vibrations
Control contaminants, environmental hazards and odors
Control insects, rodents and vermin
Control fire

Provide strength and rigidity

Be durable

Be aesthetically pleasing

Be economical
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Arrhenius Equation
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For Every 10 Degree K Rise
Activation Energy Doubles

I — :].E!_EMF{HT:I

Building Science Corporation
Joseph Lstiburek 6



Damage Functions
Water

Heat

Ultra-violet Radiation
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2"d |_aw of Thermodynamics
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In an isolated system, a process can occur
only if it increases the total entropy of the

system

Rudolf Clausius
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Heat Flow Is From Warm To Cold
Moisture Flow Is From Warm To Cold
Moisture Flow Is From More To Less

Air Flow Is From A Higher Pressure to a
Lower Pressure

Gravity Acts Down
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Thermodynamic Potential
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Freeze-Thaw Damage
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Freeze-Thaw Damage
Freezing Temperatures
Water

Susceptible Brick
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Susceptible Brick
Firing Temperature
Vitrification
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Calculating capillary rise

7 ambient
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Capillary rise versus diameter
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[ U . S .« b ‘
Figure Ic. Gypsum, hvdrated from plaster of paris and water, e '

Figure 1b. Brick, sintered clay. porosity 40 per cent.

porosity 30 per cent.
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Exter

Stucco rendering
Masonry wythe




Building Science Corporation

Joseph Lstiburek 42



Building Science Corporation

Joseph Lstiburek - Foundations 43



Building Science Corporation
Joseph Lstiburek - Foundations 44



Building Science Corporation
Joseph Lstiburek - Foundations 45



Building Science Corporation

Joseph Lstiburek - Foundations 46



Building Science Corporation
Joseph Lstiburek - Foundations 47



Building Science Corporation
Joseph Lstiburek - Foundations 48



Building Science Corporation

Joseph Lstiburek

49



Building Science Corporation
Joseph Lstiburek - Foundations 50



Building Science Corporation
Joseph Lstiburek - Foundations 51



Building Science Corporation

Joseph Lstiburek 52



Building Science Corporation
Joseph Lstiburek 53



Building Science Corporation
Joseph Lstiburek - Foundations 54



Building Science Corporation
Joseph Lstiburek 55



Building Science Corporation
Joseph Lstiburek 56



Building Science Corporation
Joseph Lstiburek 57



Joseph Lstiburek 58

Building Science Corporation




Building Science Corporation
Joseph Lstiburek - Foundations 59



Wit

Building Science Corporation
Joseph Lstiburek - Foundations 60



LU

—

L

Building Science Corporation

Joseph Lstiburek - Foundations

61



Building Science Corporation

Joseph Lstiburek - Foundations 62



Building Science Corporation
Joseph Lstiburek - Foundations 63



Building Science Corporation

Joseph Lstiburek - Foundations 64



Building Science Corporation
Joseph Lstiburek - Foundations 65



s

i

Bl %
A

£
B )
[ )

&
gtk
W%.y A

-

|

4
{




Building Science Corporation
Joseph Lstiburek 67



L

I

Joseph Lstiburek 68

Building Science Corporation




Building Science Corporation

Joseph Lstiburek - Foundations

69



Building Science Corporation

Joseph Lstiburek - Foundations 70



Building Science Corporation
Joseph Lstiburek - Foundations 71



Building Science Corporation
Joseph Lstiburek - Foundations 72



Building Science Corporation

Joseph Lstiburek - Foundations 73



Building Science Corporation
Joseph Lstiburek - Foundations 74



Building Science Corporation
Joseph Lstiburek - Foundations 75



Building Science Corporation

Joseph Lstiburek - Foundations

76



Building Science Corporation
Joseph Lstiburek 77



Building Science Corporation
Joseph Lstiburek - Foundations 78



Building Science Corporation
Joseph Lstiburek 79



Building Science Corporation
Joseph Lstiburek 80



s

P

e

e [y P

i ol sl sl ol )

Building Science Corporation
Joseph Lstiburek 81



Building Science Corporation
Joseph Lstiburek 82



Building Science Corporation

Joseph Lstiburek

83



Building Science Corporation

Joseph Lstiburek 84



Building Science Corporation

Joseph Lstiburek

85



Building Science Corporation

Joseph Lstiburek 86



Building Science Corporation
Joseph Lstiburek 87



Building Science Corporation
Joseph Lstiburek 88



Sill

Kerf

Sealant j

drip edge
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Diffusion + Capillarity + Osmosis =

Problem

A Diffusion Vapor Pressure
A Capillary Pressure
A Osmosis Pressure

3 to 5 psi
300 to 500 psi
3,000 to 5,000 psi
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Mortar “eaten” away as
drying happens from within
the mortar matrix

g+ Salts left behind on surface
, in the form of crystals
("efflorescence”)

[V o W
~\_p Evaporation from surface

film of water
e =




Lime mortar “eaten” away
over time “sacrificing”
itself to protect brick and

N\ Masonry units
v a V¥ =

[V o WS Evaporation from thick lime-
~ based mortar rendering
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