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When is it time to cut your losses and
consider rehabilitation or deck
replacement



“Preservation”

a dollar we
an save as much

dollars for a full
replacement.

‘ Vermont Governor Jim Douglas
L Quoted in AGC/VT Build Board,
January 2008

:

What type of external influence may have
contributed to this type of concrete deck failure?



Water, penetrating through these cracks, is the most important
substance that is involved in virtually every form of concrete
deterioration-freezing-thawing damage, reinforcement corrosion, alkali-
aggregate reactions, dissolution, sulfate attack and carbonation (Cody,
1994).



Early Use of Low Viscosity Healer / Sealer on a Concrete Bridge Deck

1981 — The Rio Vista lift span would gain so much weight when it rained that Caltrans had to
adjust the counterweights every rainy season. The cracks in the deck were sealed with a HMWM

Monomer, the counterweights have not had to be adjusted since.
(CAL TRANS STUDY # F79TL 14 revised 02/25/92)



(It is believed that both SEF (Secondary Ettringite

Alkali=Sili
Alkali—Carbo
External Sulfate
Internal Sulfate Attac
Delayed Ettringite Formation (

Formation) and DEF (Delayed Ettringite
Formation) are forms of internal sulfate
attack)

Cracking - causes by Alkali-Silica Reactivity (ASR)
This reaction causes a gel which expands when
water is available
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Steel in Passivative Condition

The lowering of PH levels in
concrete around the reinforcing
steel compromises the passive
protective layer around the steel

Concrete is under continuous attack by aggressive N . . .
environmental agencies. Good concrete and suffecient cover thus INCreasing corrosion
is the answer for durability. potential
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 Thin-Bon
— Modified Poly
* Polyester Polymer

* Low Slump Concrete, Latex Modified Concrete, Microsilica
Concrete
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HMWM - Caltrans Concrete Core

American Concrete Institute ACl recommended tolerable crack width for structures
exposed to deicing chemicals is 0.007 in. - (ACl) 204 as a trigger for planned

maintenance activities.
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* Extreme cracking : Low cost
solution to add life to a deck that
is beyond being a good
candidate for a thin polymer
overlay and rehabilitation of the
deck is too costly at this time
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New bridge decks

A ' Chlorides  Air Acids Water  Other
should show signs @ | | | | |

corrosion (chloride ion cc Lo
1lb/yd? [0.63 kg/m?]) as follows when the Lowering PH
average chloride application rate is W 1

moderate:

13 years when no protection treatment is
used

25 years when a polymer sealer is
maintained

77 years when a polymer overlay is
maintained



The Bottom Line

CONCRETE

Evaluations of ECR in approxi-
mately 250 concrete samples
from 18 bridge decks across
Virginia indicate that the epoxy
coating debonds from the rein-
forcement in as little as 4 years
and long before chlorides arrive
at the level of the reinforcement.
Assuming a debonded coating
will provide for little additional
service life, ECR should not be
used to extend the service life of
bridges in Virginia.
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Trigger for use: Deck is still in good-excellent condition with <5%
spalled, de-bonded or patched, minimal chloride contamination
& > 250 psi strength of substrate (deck concrete)
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(Investigations of Fa
Overlays in Missouri / Nov

While this deck is considered a poc
candidate for a Thin Bonded Polymer
Overlay, it is still a good candidate for
a PPC, LMC, or MSC Overlay.
(Consider Life Cycle)
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icing chemicals and
freeze/thaw conditions.

Mild to moderate cracking

A new bridge deck should
have a minimum hydration
period of 28 days
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2ar stresses within a
compromised substrate
will likely lead to the
de-bonding of the thin-
bonded overlay system.
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out concrete

Poor deck condition — de-
bonding with concrete
attached (spalling affect)

* Improper mix ratio — tacky
material that doesn’t reach
designed properties



Low Life Cycle
High Abrasion Resistan
High Impact Resistance

Some Structural Capacity



g/m?) or more, or
-cell potential of -0.250 V
E) or less] should be removed
prior to placing a bridge deck
treatment”

e Sound substrate under repairs
 Mild to moderate cracking
* Deck surface / ride problems

* Highly permeable concrete deck
concrete
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