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Cementitious Materials

Cements: Portland Cements
Blended Cements
Special.Cements

Slag Cement
(GGBFS)

Pozzolans: Fly Ash

Clays'& other
Ashes

Silica Fume

2. Raw materials are ground to powder and blended.

1. Sone | first reduced 1o 123 mm {8 in.) size, then to 20 mm (% in.}. and siored.

P mataral lod 3y

4. Clinker with gypsum is ground into portland cement and shipped

o
3. Burning changes raw mix chemically into cement clinker. Note four-s! heater, flash furnaces, and shorter kiln.




Cement | ASTM C150/
C150M-12
General-
purpose
Moderate
sulfate
resistance

High early
strength

Low heat of
hydration
Sulfate-
resistant

Other Cements Slag Cement
Ground Granulated Blast-Furnace Slag
Air-Entrained (C150)

Blended.(C595 & C1157) Glassy granular material formed when

molten blast-furnace slag is rapidly

White quenched in water.

: Ground and batched into concrete either
Masonry Expansive separately or as a blended cement.

Mortar Plastic

Rapid-Setting Water= Hydraulic cement and has pozzolanic
Repellant properties.

Calcium Aluminate Oil-Well




Finely-divided residue that results from
the combustion of pulverized coal.

Spherical particles.

Two types depending on CaO content.

Specification: ASTM C618

T=1800° - 2400°F

T=1000%- 1200°F

FlyAsh
Laden
Air

High Voltae Supply.

Grounded

Collection

Electrodes

‘ Cleaned Air

Collection

Hoppers




Class C'Fly Ash

High lime content; light color due to
lower carbon and iron contents.

Originates from burning lignite and'sub-
bituminous coal.

Pozzolanic / Cementitious Reaction.

Class F Fly-Ash

Low lime (CaO) content; dark color due
to presence of unburned carbon coal.

Originates from burning anthracite and
bituminous coal.

Pozzolanic Reaction.

seax — 18 um

Raw Fly As
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Silica’Fume

Finely-divided residue that results from
the production of silicon & ferrosilicon
metal

Spherical particles.

Specification: ASTM C1240
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Silica Fume -
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Metakaolin
Calcined Kaolin clay

Mined in Georgia
Washed in-water
Calcined

Fine white powder
Pozzolanhic Reaction.

Molten Silicons\

Portland Cement




Dry, Compacted Silica Fume

Supplementary Cement Materials Fineness

Generally reduce materials cost

Contribute to improved concrete Micron
strength & durability properties Portland 3500 - 4000

Reduce heat of hydration 20-30

Utilizes materials otherwise GGBFS 4000 -:6000

landfilled A2

Reduces carbon.dioxide produgtion g_'%’fh R
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Chemical Compaesition

Portlan Slag: | Fly Ash’| Fly Ash [, "Silica
Cement | Class C | Class F | Fume
Cement

CaO Q




Hydration of Portland Cement

Cement + Water

=

3

C-S-H + Ca(OH),.+ Other

Hydration of Portland Cement

Pozzolanic¢ Reaction in Concrete

Ca(OH), + Pozzolan

What is a Pozzolan?

Pozzolans are siliceous or
aluminosiliceous materials that in
themselves possess little or no
cementitious'value but will, in finely
divided form and in the presence of
water, chemically react with the calcium
hydroxide released by the hydration of
portland cement, to form compounds
POSsessing cementitious properties.

Effect of Pozzolanic Reaction




Rocket Stages

Portland C,A Ignition,
lift-off
Portland C:5 First stage

Portland (A Second
Stage

Slag €S
Stage

Slag/Ash/SF Fourth
Stage

Blended Hydraulic-Cements

ASTM C 595 (Was 5 Types,
Now 2)

Type IP
40%)

Type IS
70%0)

Blended Hydraulic-Cements

ASTM C 595 New Types

Type IL 5% < L <
15%)

Type IT (L £ 15%)
(P <40%)
(SCM < 70%)

Blended:Hydraulic-Cements

ASTM C 595 (Was 5 Types, Now
2)

Portland-Pozzolan Cement

Portland Blast-Furnace Slag
Cement

Blended Hydraulic-Cements

ASTM C 595 New Types

Portland-Limestone Cement

Terndry Blended Cement




