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Cement Hydration

Cement + Water — CSH + Calcium Hydroxide

Calcium Hydroxide +
Alkali Metals (Sodium and Potassium Oxides)
gives concrete its characteristic high pH (~13,2)



Feldman & Sereeda Model

09 (o) XXXXXXXX Saturated,
OOOO o i AAAAAMAMAAAAMAAVAAAAAMAAAAAA
@) H U
O o C VWAAAAAAAMAAAAAAAAAMANWA
- G0 . (b) XX X X X
Desorption
() AR
MM AAAAARARMRIIY J
A (d) el Dy 4
N Vs canpp PP 00
(e) X i, X
>Adsorption
MW
Gel poré (£ XX XX,

Interparticle Bonds
Interlayer Hydrate Water
Tobermorite Sheets
Physically Adsorbed Water

(g) XXXXXXXX Saturated.

1

O o ¢ X
1




qu-b_

t%‘é % ‘ ré\ﬂy ?J“ *—.-‘EIL X

ot 1..-.{ 4
y

1 I.I.'. L

s



tu

= In si

.













Acidity of rain water
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with soft water attack







* Alkali Silica Reaction
1 scale unit=1 ym



Probabilistic Approach

Original
RESISTANCE

Deterioration

>
(&)
c
]
-
oy
(]
| -
Y

1225:
Failure
zone

Increased
load
demand Load/Resistance




Physical properties affecting
durability

Fluid transport (“permeability”)
w/c ratio

Binder type

Mixture design

Compaction

Curing



Deflection Ratio
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pH of concrete pore water

THE CARBONATION “FRONT”

Cover depth
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Reinforcement

Depth from exposed concrete surface



Rate of reinforcement corrosion

THE CORROSION PROCESS

Initiation Active corrosion
h phase i phase
Max. level of /

acceptable corrosion

De-passivation
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