ARCH 1230
BUILDING TECHNOLOGY ||



cConcrete
material and use in construction

Fall 2012 Friedman




Concrete
Professor Friedman Arch 1230




CONCRETE
Professor Friedman Arch 1230




CONCRETE




—— G b X 4

R | ¢

CONCRETE



CONCRETE




CONCRETE




this week

objective:

overview of the nature and
composition of concrete and its
broad application In
construction

* roman discovery and development #* reinforcing

* cement and concrete % concrete creep
* making and placing concrete % prestressing
* formwork
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CONCRETE pozzolana cement (volcanic rock)
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CONCRETE portland cement: 1824 Joseph Aspdin
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PORTLAND CEMENT portland cement manufacturing
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PORTLAND CEMENT portland cement manufacturing- clinker




Eamnd Compartment
Used to grind clinker.

irst Compartment
sed to crush clinker.
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Quality of Portland cement established by
ASTM C150, identifies 8 types:

-Type I: Normal
-Type IA: Normal, air entraining
-Type Il Moderate resistance to

sulfate attack

-Type lIA: Moderate sulfate
resistance, air entraining

-Type lII: High early strength
-Typg HIA: High early strength, air )
entraining ¥
-Type 1V: Low heat of hydration |
-Type V: High resistance to sulfate attack. | T J
Sl _u ~
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Quality of Portland cement established by

ASTM C150, identifies 8 types: 3 cement used for

- used when the concrete WI|| be in

_Type |: Normal that haS h|gh amounts
of .

-Type IA: Normal, air entraining 8 (used in cold climates
where the concrete has to dry quickly)...

-Type Il Moderate resistance to

sulfate attack s (dams) where
heat emitted during curing can raise the

-Type lIA: Moderate sulfate

temperature to damaging levels (due to

resistance, air entraining thlckneSS of concrete

-Type Il High early strength

-Type llA: High early strength, air

entraining

-Type IV: Low heat of hydration

-Type V: High resistance to sulfate attack. / ::'L i
11l
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Air Entrained Cement

-Type IA: Normal, air entraining

-Type lIA: Moderate sulfate resistance, air
entraining

-Type llIA: High early strength, air entraining

Contain ingredients that cause microscopic
to form in the concrete during mixing.

The bubbles comprise 2- 8 % of the finished concrete
volume.

- during placement

-Greatly of concrete to
of freezing and thawing.

-Commonly used in pavings and exposed concrete in

PORTLAND CEMENT

Air-entrained Cement
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AGGREGATES - 60-80% OF MIX

make up roughly
¥, of the volume of concrete,
so the structural strength is
heavily dependent on the
quality of it's aggregates.

. A range of sizes
must be used to achieve
close packing of the
particles.

PORTLAND CEMENT

Aggregates




Supplementary materials may be added to
mixtures as a substitute for some portion of
the cement...

- fine powder that increases strength,
decreases permeability, increases sulfate
resistance, reduces temperature rise during
curing, improves workability of mix.

- produces extremely high-
strength concrete with low permeability.

- reduces the internal
temperatute when curing and improves GGBF Slag
workability.

. enhances
brilliance of color. (used in exposed
architectural concrete conditions). Portland
' Cement
improves workability,
' ili Silica Fume
Increases stre_ngth, reduces permeability and Class F Fiy Ash ica Fu
temperature rise.

PORTLAND CEMENT Supplementary Cementitious Materials




Ingredients other than cement, water, aggregate, and
supplementary materials...
These are added to alter the properties in various ways...

- increase workability of wet
concrete.

- allow reduction in mixing water
needed, resulting in higher strength concrete.

- improves flow properties of concrete
allowing it to freely flow through formwork.

- allows concrete to cure rapidly.
-Retarding admixtures- slow curing to allow more working
time.

= reduce shrinkage/ cracking.

- reduce rusting of rebar.

- prevents freezing at low temperatures.

PORTLAND CEMENT Admixtures




CONCRETE qguality Is related to end use
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CONCRETE Mixing concrete OFF site




et -

R NS ey

e

CONCRETE

Transporting mixed concrete to site
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POURING CONCRETE Importance of procedure



CONCRETE range of compressive strengths
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Professor Friedman Arch 1230




CONCRETE mixing truck - pump truck - form work




CONCRETE Concrete Boom- pouring
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Leveling concrete
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Leveling concrete
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testing site concrete: slump test
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testing site concrete: cylinder test
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CONCPETE formwork
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de on how to use Ez-FOOTINGS Aluminum Forms CO AC I’E‘te FO rms Se / r.: ¥
R,
Ez-Footifigs  EzTilt-Up gy

3. Plastic Grade clips insert 2a. Bulkhead used to end footing.

into center slot and are Slides to desired distance fi
clipped for grade height 2b, Bulkhead supports

upper end of footing

By

-
S

_11. Ez-Grade Knob
clamps stake and sets

form to grade 9. Forms are welded
creating tie and grade
clip slot

8. Ez-Footings aluminum form available

in 8510" & 12" height. Standard lengths are

6 inch, 1 foot, 30 inch, 2 foot, 3 foot, 4 foot,

5 foot, 6 foot, 8 foot, 10 foot, 12 foot, and 1.Corner Pa

custom lengths the need for
7. Ties (self lock) maintain footing (Optional)
width and support rebar, available in
16% 18% 20" & 24"

CONCRETE formwork
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CONCPETE Formwork
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CONCRETE properties of concrete and steel




CONCRETE properties of concrete and steel




CONCRETE steel positioning in concrete (tension)
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CONCRETE steel positioning in concrete (compression)
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types of reinforcement
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Single ling
Producing

Producing mill
mill ; initial =————

initial

. Bar size —__|l/"

Stesal type
(Mew billet)

~—- Barsize — |

! Steol type
""" iNew billet)

AB1 or A432 A15 or A408

A15 or A408
60,000 psi

Continuous line system Number system

CONCRETE reinforcing bar identification marks




CONCRETE reinforcing bar identification marks
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CONCRETE designing reinforced concrete
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positioning / supporting the reinforcement
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CONCRETE pouring the concrete
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CONCRETE Spalling and Efflorescence
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CONCRETE column reinforcing




curing concrete in harsh weather
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CONCRETE prestressing concrete structural elements




CONCRETE prestressing concrete structural elements
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CONCRETE prestressing concrete structural elements
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Translucent concrete
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CONCRETE Concrete case studies
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* after water, concrete IS most
widely used material on earth

wrap up:

* raw ingredients are readily

CONCRETE IS UNIQUE AS ITS available in most regions
FORM IS DEFINED ON SITE.
CAREFULLY COMBINED WITH
STEEL, IT HAS THE POTENTIAL
FOR MASTERLY
TRANSFORMATION

* tools required range from
primitive to advanced

% concrete does not rot or burn
* relatively low cost material

* flexible and adaptable to any
use: pavement, structure,
cladding, finishes
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