The Relevance of Microcracking

[T What is microcracking? As &
amall concmts contractor, should [ be
concarned about it?

I8 The term microcracking refers
to very emall cracks thar form incon-
crete bur are not visible ro the naked
eve. Some microcracking ocours as a
natural part of che cement hydracion
process, but it also oconrs as compres-
sive loads are applied. Bond cracks
form where the coarse agpregate and
the cement mest. Thoss cracks propa-
gate through the surrounding morar
as mortar crocks.

According to ACT 224R-01, =Con-
trol of Cracking In Conorere Somic-
nees,” research inche 19705 and 19808
found char substancially smaller micrs-
cracks also form to allow concrere to
compress. Ir's not abways as rigid 2 ma-
terial as we previously thoughr, thanks
o the cement and mormar paste being
“nonlinear softening marerials.™

You should nnderstand somerhing
abour microcracking for two reasons.

Microcracking can act as
a starting point for the
development of larger cracks.”

Firat, how watertight & concrete struc-
rure is can be affeceed by the exeent of
microcracking. Water moving throogh
these small channels obviously goes
show ly, bar che more microcracking
there is, the less watertighr the concrere
element. That's partcularly importane
where chloride ions in the warer might
reach rinforcing seel embedded in the
concrete and cause cormosion probkems.,
The other reason to know abour
this phenomenon is thar microcrack-
ingcan act as a starting point fior
the development of karger cracks. If
vou develop a deep curiosity in chis
suhject, a thorough explanation can
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be found in ACT 446.1R-91, “Frac-
tire Mechanics of Concrere,” Buar
the main poinr is that overdoading or
demolition activities can lead to com-
pressive microcracking in concrene,
That makes it easier for larger cracks
to form and tor repairs to fail

ACT 54eR-04, “Concrete Repair
Cinide,” describes Iocalized microc-
racking that can result from concmeie
removal activiries. * Removal of
concrete using impact rools may resalt
in small-scale microcracking damage
irermed brwising) to the surface of
the concrete ket in place. Unless this
damaged laver is removed, a weale ned
plane may ocour in cthe parent conorens
below the repaic material bondline. ™
If 5o, it will cnly be 3 marcer of rime
until the repair fails—uot by separat-
ing from the base material, bar due oo
a failure within the base material.

The repair guide explains chat when
“aperessive impact methods,™ such as
a boom-monnted breaker, are used to
[EnOvVe Concrets Pror to a repair, “the
concrete ket in place
should be prepared
by using a secon dary
method, such as chip-
ping, abrasive blasiog,
or high-pressure water
jeffing, o mmove aoy
rernaining damagsd surface mate-
rial.” Ir also nores thar savwourring
around the area of concrete to be
rernoved can Himic microcracking dus
to removal operations. Section 2.7
provides on explanation of vadous
concrete removal methods and a rable
comparing the fearures, consider-
arions, and limications of each.

Microcracking s also a concern
when drilling hardensd concrete, such
as for dowels or anchors, The com-
mentary provided with ACI 318-08,
*Building Code Requirements for
Smroctural Concrete,™ specifically
notes that “drilling haoles for post-

installed anchors can cause micro-
cracking,” explaining that thisis a
factor in che minimm edge distance
requirements for inscalling anchiors.

Finding old articles

[T How can | get an electronic copy
of “Concrete Pavemants Save Truck
Fusal,” from ConoreTE CoNSTROCTION,
Wal. 35, Mou 1, p. 67, [ knowe it is an old
issuse— 100 | think— bt is it svailabla
anline? | eculd anly find back issues o
004 on the Web site.

3 For this particular article, rype
this URL into your browser: frped
imgs.cbuild.comiwoc/c®0006 7.pdf.
['ll explain the method for finding che
older articles, oo, for furire use.

Bepin by going o the ComcreTe
ConsTRUCTION homepages (www,
concreteconstructionner]. Roll yvour
mouse over the irem thar says “HMews
& Artlcles™ in the top navigaton bar
and a dropdown menu should appear.
Select the first item, “Mews and pasc
articles,™ and you'll end up on the
gzanch page. (If che dropdown menu
doesn’t appear, just click on “Fews &
Aaricles, which will take vou directly
to the search page.)

At that point you enter a relevant
word or two into the mp box labeled
*Feyword Search.” For example, tvpe
in “rmck, fuel " —aotice thar they are
geparated by a comma. Clicking on
“Search™ produces a list of possible
marches. The article vou're looking for
was the fourth one down. Clicking on
that link (www.copcreteconstriction.
netindusry-news aspresctionlD=7 188
articlelD=248726) brings up an abstract
of the article thar incdudes a link ar che
burtom to che PDF of the armicle.

[ hospe that explanation s something
vl can use in che future oo steeamlins
your retrieval GO
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