Eliminating "Expansion” Joints

Joints in Concrete Pavements: Part Il of 1l
By Randell C_ Riley, PE.

Back in the Juns 2003 issue of [RMCA
MNews I weantinto considerable greling
detail explaining the phenomencn of
pavementexpansion. To paraphrase, I
told you, “Assuming durable materials
are used, a concrete pavement is never
any longer than the day i is buile ”
Mow, let's talk about the proper use of
“expansion” joints and why you should
avoid them whenever possible.

In 1940, the 1.5, Burean of Public
Roads, (predecessor to Federal
Highway Administration) conducted
extensive tests of “expansion” joints.
These tests found that "expansion”
joints progressively close over the years
cansing greater opening at panels with
adjacent contraction joins. This leads
to spalling, loss of aggregate interlock
and sealant failure. The conclusion of
that sty was that expansion joints ars
only needed when:

1 the pavement is divided into
long panels (60-feet or more)
without contraction joints in
hetween.

2 the pavement is constmcted
while ambieat conditions ars
below 40 degrees F.

3 the coatraction joiats are
allowed to be infilirated by
large incompressible matesials.

4 the pavemesnt is constcted of
materials that in the past have

shown high expansion
characteristics. (Ref: Propar
e of Isolation and Expansion
Joiats s Concests Pavements,
Amencan Concrete Pavement
Asscciation, 1992, Skokie, IL )
In parking lots and eity streets in
particular, our goal is 1o use aggregats
interlock as much as possible, therehy

climinating the usz and associated
expense of dowels and other embedded
sieel. To do so, we clearly do not want
to include expansion joints.

But there are places in concrets
pavement where a joint shounld he
constructsd that resembles the classie
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expansion joint, i.e., it utilizes an
expansion material and may or may
not includs dowels. Those locations
are where it is necessary to isolats
the pavement from fved strucmures,
light standards, manholes and other
items which stick up through the
pavement  In this case, the keyword
is "isolate,” (hence they are referred
to by pavement engineers as “isolation
joints. ")

Isolating the pavement from thess
structures is aecsssary due o the fact
that the structures usually penetrate
below the frost lne. The pavement

is built above the frost ine, and as the
ground freezes in our somesmes bitter
Ilinois’ winter the pavement is raised
from the expansion of frozen ground.
‘The fixed structures, with foundations
below the frost line, do not move.

For those of you with concrete
driveways iyoun all have them don't
you?) you can see this phenomencn
every winter as your driveway slab
mowes up and dowa relatve to your
garage eatrance, partonlarly if you
doa’t have a granular layer under the
concrete. Wers the slabs not isolated
from the fived structures, cracking and
possible failure of the pavement slab

would ceeur.

More information on joints and
jointng can be found in the publicaton
showwn above from Amesican Conerete
Pavement Association.

Wext time, joint spacing and the
“tension-ring” concept in parking lot
dlesign.



