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@ Chemical composition of cement clinker
» Tricalcium aluminate, C;A
o Liberates heat during the early stages of hydration
» Tricalcium silicate, C;S

o Largely responsible for Portland cement’s initial set and
early strength gain

» Dicalcium silicate, C,S
o Responsible for strength gain after one week
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WARNING!

BRAIN EXPLOSION
ZONE
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We thought we knew why ste:
was so strong.........



i@ nOW understand W
steel gets its sty

Temperature (°C)

v+ FesC
+ ledeburite | 4 ledeburite | conentite

FesC © FesC
+ ledeburite © 4 ledeburite
+ pearlite .

Percent
Carbon
(by mass)
pearlite ledeburite
(eutectoid) (eutectic)
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N We now uncerstane heow
the repair gets its strengtn

TECHNICAL

Prepared by the International Concrete Repair Institute October 2013
. q gi‘n
é »
Y =5
hig L | == e T ¥
g N
:

L4 1

Guideline No. 310.2R-2013
Copyrgat ©2013 Intematore! Concrete Hepar Insitute

Selecting and Specifying Concrete
Surface Preparation for Sealers,
Coatings, Polymer Overlays, and

Concrete Repair
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Compressive strength = F_
Standard concrete = 2,500- 7,500 psi
Repair mortars = 5,000- 12,000 psi

Tensile / Shear strength of concrete/mortars
Only 10-15% of F.

Accepted minimal bond strength = 200 psi!

3/26/2015 ICRI 2015 Spring Convention
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Forces acting
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The actual reaction .
much as you

macroscopic texture

IOumI

macro m_olccular chams —
of hydration products N I
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Concrete Tensile Strength
Put Into Perspective

SEA SPONGE = +/-100PSI 4,000 PSI CONCRETE = +/- 450PSI

. P>
% % K :
‘re o 3 . \ y
- - -
A . v »
. N > 3 s 'l
- .
¢ e "'&

Figure 13. SEM micrograph of the aggregate/paste interface in the (J)
samples (CPI-S-32 cement/5% bottom ash/sand) after 28 days of
aging.
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1.

2.

3.

Surface preparation
Cleaning of the substrate/surface
Application of the repair material or product

3/26/2015 ICRI 2015 Spring Convention
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The goal is to provide a sound horizontal and
vertical macro surface for the loads to react
against.

= Removal of unsound or damaged material

= Saw cutting and detail chipping
= Profiling and leveling for coatings
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Determine the level of preparation needed and the
most efficient and practical methodology

TABLE 7.2: PREPARATION METHODS

Concrete Surface Profile
CsP2 | CSP 3 | CSP 4 ‘ CSP 5 | CSP 6 | CSP7 ‘ CSP8 | CSP9 |CSP1(

Surface preparation method CSP1

Detergent scrubbing

Low-pressure water cleaning

Grinding

Acid etching

Needle scaling

Abrasive blasting

Shotblasting

High- and ultra-high-pressure water jetting

Scarifying

Surface retarder (1)

Rotomilling

Scabbling

Handheld concrete breaker

(1) Only suitable for freshly placed cementitious materials
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Surface Preparation

Verify that the level of surface preparation has been
achieved.

Utilize Concrete Surface Profile (CSP) chips for clarity
and accuracy.

3/26/2015 ICRI 2015 Spring Convention 22



= Removal of damaged or “bruised” material left
from surface preparation work
= Abrasive Blasting
» High pressure water blasting
= Needle scaling

3/26/2015 ICRI 2015 Spring Convention
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= Micro surface preparation to of
the concrete

= Abrasive blasting

= Acid etching




m Removal of contaminates
» Detergent scrubbing

= Power washing

= QOil free compressed air




= Explicitly follow manufacturers directions
» Storage and handling
= Mixing instructions
= Application procedures
= Curing
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Cutting corners or neglecting one of operations
does not mean a third less bond
capacity............ It more than likely means no

bond capacity!

3/26/2015 ICRI 2015 Spring Convention
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What |

3/26/2015

s the real cost of a High-
;{]Se bon(J failure?

RE-MOBILIZING FOR ONE PATCH?

ICRI 2015 Spring Convention
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A TARNISHED PROFESSIONAL
REPUTATION?
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What is the rea




Lets examine the consequence of “minor”
High-Rise bond failure

= 4"x 8"x1.5” piece of polymer repair mortar

= 43 in3 in volume
o About the size of a prime rib

= At 150 Ibs/f{t3 it weighs 3.75 lbs
o About the weight of a bag of sugar

3/26/2015 ICRI 2015 Spring Convention
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A MINOR BOND FAILUREZ!

~ “ —~

STANDARD GARAGE 32 STORY HIGH-RISE
REPAIR REPAIR
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STANDARD GARAGE 32 STORY HIGH-RISE
REPAIR REPAIR

= Height = 10.0 ft = Height = 320.0 ft

= Speed at impact = 17 O Spe}eld at impact = 97.5
mph mp
= Energy at impact = 1,624

= Energy at impact = 36.9 e il

ft-1b
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A MINOR BOND FAILUREZ

STANDARD GARAGE
REPAIR

Professional tennis serve
+/- 45 ft-Ibs of energy

32 STORY HIGH-RISE

REPAIR

44 Magnum handgun
+/- 1,100 ft-1bs of energy

ICRI 2015 Spring Convention

AAMAG. VIL &% INLRGY GROUP ST IN INCHES
CARTRIDGE #25) GFT-ADS) SMALLEST LARGEST AVIRAGL
FEDERAL 1461 Ave. 1137 1.51 2.26 1.95
FREMILM 240-GR 1050

HYDRA-SHOK W@

HORNADY CUSTOM 1234 Ave, 1014 1.76 226 am
JoxGrxre 850

WINCHESTER 1366 Ave. 932 1.45 195 188
RAZORBACK XT 185

215GRBPHP

AVERACE EXTREME SIMEAD 195
Noms Measuseo Avomat ooy ror 10 sousoe D oves A CED M2 omonocrarn 15 17, reow ne
NUZTLE. HANDGUN ACCURACY TAS MEASLRED FOR FIVT CONSECUTIVE, FVE-SHCE GROUSS FRID FROM A BENDM
AEST. RANGE TowrtraTuRs: 68 F. Husaon v 2000, Aameeanons: EPHP (REVILED PROSEE HOLLOW PORNT),
P [MOETID HOLLOW ROINT),

SO {STREWED REVATON), XTF (XTREvE Tiavain PRRSORMANCE],
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A MINOR BOND FAIL UREZS

STANDARD GARAGE 32 STORY HIGH-RISE
REPAIR REPAIR
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FIVE OR SIX?

Somalimes £ makes 4 big dfferance
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Remember, Its
Bonél

This six-man battle was no contest. Brosnan and Moore
were equally popular, and current incumbent Craig scored
high. But Connery karate-chopped his way to the top.

DANIEL CRAIG 27%

ROGER MOORE 12% TIMOTHY DALTON 3% GEORGE LAZENBY 1%

3/26/2015 ICRI 2015 Spring Convention
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