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Engineer of Testing and Research

From: L. T. Oehler

Subject; Survey of Pavement Joint Conditions.
Research Project 39 ¥-7(14). Research Report No. R-789.

Four specific questions were raised under Ifem 3--'"Expansion Joints and
Joint Spacing''--at the September Pavement Selection Committee meeting.
These four questions in total call for an objective re-examination of our pre-
sent concrete pavement design practice, including performance of previously
constructed pavements and the effect of more recent design changes on
pavement performance. Unfortunately, when pavement performance pro-
blems become noticeable, particularly joint problems, the time for pre-
ventive maintenance has past. Most aspects of pavement performance re-
quire approximately 10 years of service in order to discriminate between
good and poor performance. However, reacting to this information would
ordinarily mean a 10 year delay in pavement design changes. In order to
speed up the evaluation process on joint performance we have been taking
pavement cores throughthe joint to determine the condition of the joint in-
terface. Our currentjoint blow-up problems result from salt deterioration
of the joint interface until there is only a small area just below the joint
groove to resist compressive pressure and the pavement blow-up occurs.

Research Report No. R-582, June 1966, showed that the base plate was
contributing tothis decay of the joint interface by trapping the salty liquids
which were penetrating the joint groove and deteriorating the concrete for
approximately the width of the base plate.

Currently we have three relatively recent changes in design which require
evaluation. These are:

1. Change from hot-pour rubber-asphalt to neoprene seals. The first ex-
perimental neoprene seal was placed in 1962. However, it was not design-
ed for the installation (seal was undersized and groove was formed for a
hot-pour seal). The first neoprene seal which was engineered for the job
was installed in 1964.

2. Improvement in joint groove construction with neoprene seal: sawing
grooves rather than forming (1966).

3. The elimination of the base plates (1967).
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The cores shownin the attached photographs were taken to evaluate the ef-
fect of these changes in design. Cracking of the cores does not indicate de-
terioration but was due to breakage which occurred in obtainingthe cores.
However, the missing concrete fromthe cores (shown below the black lines
marking the full depth of the pavement) was caused by deterioration and
this concrete could be removed from the core hole only in deteriorated
pieces.

In summary, these conclusions can be drawn from the limited coring done
to date: '

1. The oldest neoprene sealed joints (1962), even with an undersized neo-
prene seal, show a reduced rate of concrete deterioration at the interface
as compared to hot-pour sealed joints of the same age. We may expect a
few more years of service prior toserious joint problems but not an elimi-
nation of the problem.

2. The neoprene seals informed joint grooves and with a base plate (seven
years of service) have a limited amount of concrete deterioration.

3. The neoprene seals in sawed joint grooves and without a joint base plate,
while only four years old, show no deterioration to date. While this is our
current design, the time of four years is short for complete reassurance.
One of the three cores, however, under the same conditions except that a
base plate was used, shows a fair amount of deterioration at the end of four
years.

" 4. 'The more recent design changes appear to be reducing the amount of
concrete deterioration at the joint interface and thus should also reduce the
future pavement joint blow-up problem. While each change made appears
to improve the situation it will take additional service time for a more de-
finite assessment of the magnitude of this improvement.
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196 LANSING
9 YEAR OLD PAVEMENT

BASEPLATE - FORMED GROOVE

NEOPRENE SEAL (UNDERSIZE)

‘ Typical condition of joint prior to coring.



196 LANSING
S YEAR OLD PAVEMENT
BASEPLATE - FORMED GROOVE
HOT-POURED RUBBER ASPHALT SEAL
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Typical condition of joint prior to coring.

vy



*Sutxoo 0} Jorad jurof Jo UOIIPUOD Hmoamrﬁ.v

V3S INFY4OIN
JAO0HD dIMVS - FLv'1dISvd ON
INIW3AVd A0 YVIA ¥

d31VMAT10D 691

I"




*8ura09 07 dorad jurof Jo worjrpuoo TeordAy,

Vv3S 3NFHUJOIN
JA00HD d3IMVS - 3LVTd3svd
INIWIAV] Q10 dV3IA T

Y31LVMA0D 691




*3urxoo 03 Jo1ad jurof Jo uoIjIpuod TROTdATL

V3S LVHJSY d3gdnd g34N0Od-LOH
3A004YO dINWYO4 - 31Vv7id3svd
AININW3AVL Q10 dV3IA L

Sdidvd ANVYO 9611




*8ura09o 03 xotad jurol Jo UOI3IPUOO Hmoa\ﬁ.v

VIS INTHJO3IN
ANO0YS JINYO4 - IFLVT1d3Isvd
LNIWIAVd Q10 "V3IA L

SAldYd ANVYO 96|11 -




