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around 300 BC.

1759 John Smeaton rebuilds Eddystone Lighthouse
iIn English Channel

18000s Rosendal e, New Yor k p
to build the Erie Canal

1824 Joseph Aspdin (English Mason) obtains patent



18451.C. Johnson burns raw materials under STy
heat, creating nclinkero

1865 Exports of cement began from Europe to
North America

1868 First recorded shipment of Portland Cement
to the United States

1871 First U.S. cement produced in Coplay, Pennsylvania



General features of the main types of Portland cement.

Classification Characteristics Applications
Type | General purpose Fairly high C;S content for good  General construction (most
early strength development buildings, bridges, pavements,
precast units, etc.)

Type Il Moderate sulfate resistance Low C;A content (<8%) Structures exposed to soil or
water containing sulfate ions

Type Il High early strength Ground more finely, may have Rapid construction, cold weather
slightly more C;S concreting

Type IV Low heat of hydration (slow Low content of C,S (<50%) and  Massive structures such as
reacting) C;A dams. Now rare.

Type V High sulfate resistance Very low C;A content (<5%) Structures exposed to high
levels of sulfate ions



Rapid Strength Products

Set 45 Master Builders -
. . =
Magnesium phosphate based, not a hydraulic cen s

3

Reg Set Ideal Cement Co.
High GA T Subject to sulfate attack, no longer made

Pyrament Lone Star Cement Co.
Difficult to control, no longer made



Rapid Strength Products
- cont.

Rockfast Blue Circle Cement Co.
Mineral Admixture made in England, not
competitive in the U.S.

Ultimax Ultimax Corp.
Mineral Admixture has been used by Caltrans

Quickrete Quickrete Corporation
Fast setting concrete products available for smaller

ﬂmﬁbag(‘) si zed projects

CEMENT & CONCRETE PRODUCTS™




Rapid Strength Products
- cont.

PCC & Calcium Chloride Standard concrete mix
with calcium chloride as an accelerator, subject
to sulfate and chloride attack

Rapid Set Cement CTS Cement Mfg. Corp.
Fast setting, high early strength available for bag
or bulk projects

Rapid Set’

Construction Cement Products

All the above mentioned products are RAPID STRENGTH
PRODUCTS
ONLY ONE RAPIDISET




What Is Rapid Set Cement?
How IS It made?
What Is It made out of?



Calcium Sulfoaluminate (CSA) Cement (basis of Rapid Set
Cement)

A Modified derivative of portland cement clinker
A Higher quality hydraulic cement

ADevel oped in the 19506s to overcome common sho
cement

b Excessive shrinkage

b Susceptibility to chemical attack

b Destructive reactions with certain aggregates (ASR)

b Negative consequences of traditional accelerating admixtures (cracking)



vodop n Rlaxander Klein discovers calcium sulfoaluminate (CSA) cement and focuses on cherstcasgireg of
concrete and shrinkage compensation of portland cement. Type K Shridl@agpensating Concrete is
invented. Ed Rice was instrumental in these early R&D efforts.

vodue 1 BdRubin, Alexander Klein and Ed Rice develop CSA rapid hardening cement.
First industrial production of CSA at the Kaiser Cement Plant.

vodut 1 QBA technology continues to develop and project uses grow. Including:
[2a ! y3StSa 22NIR ¢NIRS /SYGSNE 21 aKAy3lz2ys 50/
Hall, and Ohio Turnpike Bridge Decks, The Pentagon.

voduy: 1 Ruather growth and development of rapid setting technology & bulk products.

vodudg 1 Q@nsumetbased product line developed (bag & box / retail & specialty distribution).
CalTrang 400 lane miles of concrete highway

AON0A n D&@rnational market expansion; product development continues (paint line, miningleseling and
polishable cements)

; Portland . CSA ¢ RjGlobal ... .4 Mobile
/&4 Cement J“e--"Cement ¥ Mfg ""ﬁf Plants j
MEYOH N Qa vodop N1 Qawdue 1 Qa weduy N Qa

Today, millions-of cubicyards o CSA arecplaced/ worldwide,each year.



Shrlnkage ¢
Sustainability y *
Sulfate Resistance
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HOW?

’ Early Ettringite Formation
# b Maximum formation during the first 7 days maximizes strength gain
N

b Rapid formation allows fast repair & quicksarvice turnaroundast ci6oo)

L Minor controlled early expansion compensates for shrinkage csas)

Full consumption of mix water and complete hydration

of CSA cement during placement and cure maximizes

performance of the placement and prevents detrimental
delayed ettringite formation.

CSA Cement Ettringite Portland Cement
Crystals Crystals & Gel



Portland Cement Composition

Early Strength Long-Term Attacked by
Gain Strength Gain Sulfates
ASTM C150
CsS C,S C C.AF CS
— 3 2 A oA S
! 59 15 12 8 2.9
[ 46 29 6-8 12 2.8
I 60 12 12-15 8 3.9
IV 30 46 5-7 13 2.9
D) 43 36 12 2.7
Calcium Sulfoaluminate Cement Composition
Early Strength Long-Term Attacked by
Gain Strength Gain Sulfates
ASTM C1600 CoAsS £ CA C,AF cs
CSA Cement 30 a5 D) 2 15

Quantities represent % composition
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EAry LLIEserchnees
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A Early Strength Gain Element
Achieves a Significantly
Different Performance

A Long-Term Strength Gain &
Durability is not Compromised
for Speed

A Negligible C,A Content
Achieves Absolute Sulfate
Resistance
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=== Rapid Set
= OPC

A Same Cement Content
A Higher Early Strength
A Higher Later Strength

A High, Early Strength
without Sacrificing
Long-Term Durability



PORYLAND DEMENECONCREVE

Only hydrates approxamately 55% (0.25 w'c) of the mix
water leaving approximately 45% for evaporation

Air
Cement
Water Excess Water =
Drying
Shrinkage
Sand

Gravel

RPETIQITUAHCE < -

CSACEMENTNTONCRETE

Hydrates approximately 98% (0.45 w/c) of the mix
water leaving approximately 0-2% for evaporation

Cement

Water

Sand



Susenie ity

" A Less Limestone

b Fewer Natural Resources
b 1/3 less CO, emissions

A Kiln Temperature is ~400A4F Lower
b Significant reductions in fuel and
CO, emissions
A Easier to Grind than OPC Clinker

b Less electricity/energy
consumption

A Recycled & Post Industrial By-
Products

b Divert waste from landfills




ACSA cement (ASTM
C1600) provides
absolute sulfate
resistance.

ACSA cement
expansive additive
(ACI| 223, ASTM
C845) enhances
sulfate resistance
for all OPC mix
designs.




