US CONCRETE PRODUCTS

ICRI Fall Convention
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Basic definitions: Concrete, mortar

Properties for a successful repair

When to use cement based mortars

When to use epoxies & other chemical repair systems
What is the role of coarse aggregate

Concrete design mixes for specific applications

Different ways to place concrete to achieve easy lasting repairs
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Quality Concrete: =

‘3
Cement - ASTM C 1507~ Bow )
Ensures the proper ch'e‘m:fcaél tnake up for con5|stency in
performance and long term durability...

’

oncrete sand and coarse aggregate ASTM C 33 :
Specified gradation ensures proper aggregate distribution
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Optional Admixtures . *\_




Not this Mortar

A simple homonym of no
concern to our discussion
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This Mortar
A mixture of cement paste and fine
aggregate. (ACI Definition)




Balanced Mix Designs
Make Better Goncrete 'l
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Everything in excellent measure

Don’t sacrifice

performance
for excessive

compressive

strength




An excess of one property can
diminish overall efiectiveness

High Strength achieved by excessive cement

!

Shrinkage, poor workability, cracking

Fast strength using too much rapid setting cement

!

Thermal stress cracking, short working time
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The FIRST thing
we think of when
we think concrete
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E=33 w”1.5 *fA 0.5

The Modulus =

33 * unit weight to
the 1.5 power *
the square root of
the compressive
strength
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Shnnkage Restramed Ring Specimen Data Aequisition







=_—|——|=—I-ﬂ=5==

Coefficient

Thermal
Expansion

Concrete

4to 7 * 10°%(in/in)/°F

Epoxy & Other Resins

25 to 36 * 10°%(in/in)/°F
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_The thickness of the repair cannot accommodate coarse aggregate. =

ANY property that can be desrgned |nto a
' speC|aIty mortar can be desrgned
_into a speC|aIty concrete o



For deeper patches, a 55 lb G5 kg) bag of - ,A—dd&f&ﬂ//b 07[ 0ﬁﬂV55

XXXXXXXXXX niay be extended by addmg
_up to 30 Ibs (13 6 kg) ofthoroughly washed,

- SSD, sound non (ASR) reactive 1/4 1/2 (6—13 5 /4577\/[ 033
mmnn) rounded dggregate. When usmg angular L j..f o .S h p % Z d @ g M.S g d 7%}’/230%}’5

aggregate, reduce the maximum amount added to ¢
25 lbs (11 A kg) to obtaln the proper workablhty

For repairs over 2'in. (5 cm)l 5
deep, the material should - =~ -
‘be extended 60% by weight
with clean, SSD, pea gravel - - '
with an approximate size of R

-3/8in (9.5 mm) and -
conforming to the -

requirements of ASTM C33. :

. wwin

~F0r repa/r areasz ¢” (51 zoz‘mm/ in depth,
- the m/n/mum recommended addicion s 2525 1bs
(6.8~ 11.4 K& OF 3/8” (10 Intn) Washed, graded :
' roupded, 5D, /Ow-ab.S‘Orpt/OD, ﬁ/gn-dens/ty

aggrega te per 50 /b 22.7 /vg) bag

s For area.f greater t/)aﬁ 4‘” (102 /77/77} //7 deptf), the
. minimum reco/n/nended addjtion is 25 —50.1bs
L (12.4t022.7 KB) OF 3/8" (10 /77/77} was/)ed graded

rounded, S5, /ow-absorptfon, /7/g/7'd6’/7.5'/t)’

34 aggrega te per 50 b bag i

3. The maximuf aggregate exrens/on /5 50 /b.s‘

(22 7 /vg/ of pea £ra ve/ per bag
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Adding stohétoé

mortar

Lowers shrinkage

Reduces heat output during hydration
Increases strength

Adds durability
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http://www.sciencedirect.com/science/journal/01429418
http://www.sciencedirect.com/science/journal/01429418
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The vast majority of repairs can
be made with a well-designed
concrete that has the right
amount and type of aggregates
and admixtures.

The properties of the repair
concrete should match those of
the substrate.

The application method should be
suitable for the size, orientation
and environment in which the
work is being performed.




We're Here!

Anything I can clarify or
enhance?




