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| 11% Porlland Gement

41% Gravel or Grushed Stone
(Coarse Aggregate)
26% Sand (Fine Aggregate)

16% Water




ARB Emissions Inventory

~173 MMT CO,¢ Reduction

1990 Emission
Baseline

£0% Reduction
=341 MMT COue

CALPORTLANDY

Energy Consumption,
million Btu per equivalent ton




alcination under intense heat

3+ heat = CaO + CO,
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2004 Emissions (480 MMT CO,E)

Transportation 6%
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Electricity
Generation

(Imports)

13%
Electricity
Generation (In
Industrial State)
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iciency Improvements
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Pavement Type

Albedo (solar reflectance)

Asphat

005010 (new)
010015 (weathered)

Gray Portland
Cement Concrete

(veat
035040 rew)
{

020030 (weathered)

White Porlland
Cement Concrete

f
0.70-0.80 {new)
0.40-0.80 (weathered)




97% of the world’s
, announced today that it
reduce exports”
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Concrete

)

CALPORTLANDY
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educe the Carbon Footprint though
e Use of Supplementary Cementitious
Materials for Cement and Concrete

Others include natural pozzolans, rice hull ash, and

J ultra fine fly ash c:
v

Y CALPORTLANI

Questions?

e Cycle: are we selecting energy-efficient materials that
stand the test of time, water, fire, insects & rust?

Pantheon in Rome (AD 126) and it’s concrete dome roof




GHG EmissioNs INTENSITY oF CEMENT vs. CONCRETE

-

kg of CO;/ tonne of cement or concrete

and roadways
(Is%cermoonnem)

Source: Data based on WBCSD CO, Protocol (2006) and Cement Association of Canada
Design and Control of Concrete Mixtures, 7 ed

oap (air entraining)
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AvternaTive AND RenewasLe ENErGY Use IN GLosal CEMENT MANUFACTURING
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LO1; impact of cemen
California’s Global

Warming Act: AB
32

Potential Directions:
Cap & Trade
Intensity Targets

Largest cement concern:

Leakage to other states
and nations

Address climate change through material
specifications for concrete

Learning Objective 2

C LT T
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_____ Whatwe COULD clai
What we clairm atwe claim

5to 50%

10to 100%
10 to 50%:

AMND Maintain Performance

9

CALPORTLANDY

longevity
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Effects of Recycled Aggregates
on Concrete Properties

Compressive Strength

Tensile Strength
Modulus of Elasticity
Drying Shrinkage
Creep

Permeability

Freeze-Thaw Resistance
Depth of Carbanation

§g8===0

uction is

ction can start

and crushing
ates this dramatically -
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dan at 15,000 miles / year

mpg =
)0 gallons of gas =

11,760 lbs of Cozé?r
CALPORTLANDS
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e every 5-7 years no maintenance for gen@ons

CALPORTLANDY

Producer Price Indices - Competitive Building Materials

I

Base Year 2002 = 100

Source: Buresu of Labor Slalstcs.
~—

EAEII“.AHII
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gree cooler per
oNn per year in
smog by 2.5%

)
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4 light standards can
d instead of 22. Saving
44 kw/hr per year or 57%

*Adrian/Jobamputra PCA R&D Serial Number 2458

)

CALPORTLANDY
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consumption over

)
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-477 to -438 BC

aterials to

s constructed of
have energy-saving

e of their inherent thermal
aterials absorb energy slowly
or much longer periods of time than
massive materials.
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6 story ICF dorm at
Azusa Pacific

)
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