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ALKALI AGGREGATE REACTION
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CORROSION OF STEEL
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Electrochemical corrosion

Fe >> Fe** + 2e- (Anode process)
A GaS) AAR jaigall 3 4ag) @

2H,0 + O, + 4e>>> 4 OH-(Cathode Process)
Fe**and OH-creates Fe(OH), o
Fe(OH), is not stable, Oxidizes to from Fe(OH), e
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5S4 e (S G AT 5l 4l g




ELECTROCHEMICAL
CORROSION

Rust:
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Galvanic corrosion

Electrochemical senes Galvanic series
Metals in sea water
Thermodynamic series
Metal/Cation MNormal potential in | Metal Potential in volt
volt at 25 “C at 20-25 °C
against hydrogen against hydrogen
electrode electrode
s Mg/Mg'’ 2,34 Magnesium -1,4
g AlAIT -1,67 Zinc -0,8
Zny/Zn'" -0,76 Al alloys -0,8 - -0,5
CrfCr*" -0,74 Cadmium -0,5
Fe/Fe'" -0,44 Steel, cast iron -0,5 - -0,4
Cd/Ca** -0,40 Stainless steel, active -0,3 ~ -0,1
Ni/Ni*" -0,25 Copper -0,1
Sn/Sn'" -0,14 Tin -0,1
Pb/PL" " -0,13 Lead 0,0
H/H* o, 00 H/H* 0,00
Cu/Cu”" +0,34 MNi-Al-Bronze 0,0
Cu/Cu” +0,52 Stainless steel, passive -0,1 -~ 40,3
w | Agsag’ +0,80 Silver +0,1
3 2 742 2 +1,12 Platinum +0.4
3 Au/fAu® +1,68 Graphite +0,4 - +0,5
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Timing of crack formation
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CRACKS REPAIR PLAN 3k axe 5 3 g1 80 S 2

Live cracks e ——

Dormant cracks

Repair plan

Other damage

\oids, Hollows and honeycombs

Scaling damage

Spilling damage

Repair plan

Carbonated or chloride contaminated concrete
Repair plan




Live (Active) Cracks
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Flexible sealing

Figwe 3

Stitching & Doweling

* Place staples In random fashion.
* Holes drilied in epoxy or grout to anchor
siaples into concrete,

* Place dowol!s at 45° angle In random fashion
* Holes drllied at 45° angle through crack, Use
epoxy or grout 1o anchor dowels Ino concrete.




Dormant cracks (Inactive cracks)
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Epoxies, Urethanes, Silicones, Poly
Sulphate, Asphaltic materials or Polymer mortars
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CRACK REPAIR PLAN

CRACK WITH STRUCTURAL
IMPLICATION

INJECT WITH
CEMENT GROUT, IF CRACK > .5MM

YES

EPOXY RESIGN, IF CRACK < .5MM

A

NO INJECTION

No Yes
Yes CRACKS WITH MINOR MOVEMENTS
RISK OF .
CORROSION
No
No INJECT WITH
- -POLYURETHANE RESIN
‘LEAKINESS -ACRYLIC RESIN
-POLYMER IMPREGNATION
No -SURFACE TREATMENT
-OVERLAYS
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CEMENT GROUTING

—
a

-
a

a
a = 500 to 750 mm
HOLE OF 25 MM DIA.
Cement grouting < S gidaw 2
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'Aﬁ|

A pattern of
1-5/8" holes are drilled
throughout
the sunken slab,

Slurry is pumped under the slab
filling all voids. The slurry becomes

pressurized and hydraulically raises
the slab to the desired height.

\\

The holes are then

patched with
cement,
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EPOXY GROUTING
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EPOXY GROUTING

(Pneumatic or Electrical) Jibss ¢l
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EPOXY GROUTING
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Croove cut vith sawv

a) Origismal Crack b) Routing ¢) Sealing

Fig 3.1-Repair of crack by muting and sealing (Johnson
1965)

No Boad Breakoer

Fig. 3.2-Effect of bond breaker



Figure 2. Packer and Injection Hand Pumpu

Figure 4. Injecting with a hand pump Figure 5. Epoxy injection in progress



EPOXY GROUTING
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