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Substrate Characteristics

1. Concrete Chemistry
2. Physical Properties
3. Concrete Protection



Ingredlents of Concrete

Cement - =
Admixtures
Water =
Aggregate







Curing Process of Concrete

Hydratlon Process

Pre-induction perlod
Induction period
Acceleration perlod

- Deceleration period

S5

Tricalcium Silicate 3Ca0'SiO,



Hydration Heat Evolution
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_' Settlng Development
of Strength of Concrete
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Substrate Characteristics (2)

1. Concrete Chemistry
2. Physical Properties
3. Concrete Protection



Properties of Concrete

e Strong in compfession (4000 psi)

e« Weak under tension
(<1% elongation)

e Tendency to crack

e Reinforcing bars (“rebar”)
embedded as tensile reinforcement



_ Concrete Cracklng

« Surface Cracking
~cracks along rebar |
surface spider- -web cracklng

f’-‘f Structural Crackmg

 tension cracks DuQ <][ Z{ >

deflection cracks
shear cracks
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Concrete Relnforcement

Methods of remforcement by steeI
- strands or bars (tendons): :

e Pre-cast Concrete'_:_l
e Pre-tensioned Concrete
o Post-tensioned Concrete




Pre-CaSt"-Concrete “

-Rebar tensroned before
concrete poured

~eCured concrete adheres
- and bonds to rebar

| -TenS|on reIeased and =
transferred to concrete

;__:- pre: fabrlcated elements




Pre-tension Concrete

&

o Concrete poured in place
e Pre-tensioned rebar

- e Rebar = "passive” reinforcement
force carried when concrete deflects




Post-tension Concrete

~e Monostrand tendons separated from

- concrete by duct or plastic sheathing
e Concrete placement and curing

e Tendons stressed (elongated) and
anchored

o Compression counteracts tensile forces
from loads applied (i.e. cars, people)
“active” reinforcement
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Substrate Characteristics (3)

1. Concrete Chemistry
2. Physical Properties
3. Concrete Protection
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Concrete Protection: |
Crack deveIObs-in. ",C_rac,:_k-_'céntinueé"':Increasedﬁ.los',s of

_concrete. Water to deteriorate - structural steel and
- migrates to steel ' and corrosion of . expansive force of .

rebar initiating - steelrebar - corrosion spalls -
corrosion -~ increases - - concrete
o ._ ..--"': "-.._“_#
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Types of Surface Protecitlon

o Sealer
- Coating
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Key Propertles of Coatmgs

o Waterproofing _

- Crack-bridging
o Weather protection
e Chemical Resistance
o Aesthetics
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