CULVERT DURABILITY STUDY
REVIEW AND IMPLEMENTATION

The QOhio Department of Trans-
portation (ODOT) has published
a 173 page report on the corro-
sion and abrasion resistance of
various types of pipe and pipe
protection used for culverts in
the Stateof Ohio. The “"Ohic Cul-
vert Durability Study” is a com-
pilation of a ten year investiga-

The Federal Highway Adminis-
tration (FHWA) recognized that
the service life of corrugated metal
pipe may be seriously affected
by corrosion and/or abrasion and
that the trend of designing the
minimum thickness (gage) of cor-
rugated metal pipe based solely
on structural considerations could
adversely affect both structural
and durability performance. As a
result, FHWA by circular memo-
randum, dated June 10, 1270,
requested state departments of
transportation to conduct state-
wide surveys to determine appro-

_priate protection and minimum
thickness of metal. Several state
and federal specifying agencies
conducted culvert condition sur-
veys and established that CSP
and all of the currently available
protective coatings have durabil-
ity problems but the survey re-
ports did not develop appropri-
ate design procedures to account

INTRODUCTION

tion of 1616 corrugaied steel, struc-
tural steel plate and concrete pipe
culverts in all 88 Chio counties
and 21 asbestos bonded bitumi-
nous coated and paved corrugated
steel pipe (CSP) culverts in the
States of Kentucky and Indiana.
Also included in the report is a
qualiiative evaluation of thermo-

DURABILITY SURVEYS

for all of the various environmen-
tal factors affecting CSP culvert
deterioration. Therefore, ODOT
decided it was necessary to eval-
uate the various environmental
factors that occur in the state and
to determine their effect on cul-
verts installed in Ohio. A prelimi-
nary study was made in the fall of
1971 to determine the feasibility
and scope of an in-depth study
into culvert durability. An in-house
report describing the preliminary
study was made in January 1972,
and authority was subsequently
obtained to undertake a compre-
hensive study. The study was co-
ordinated through the ODOT Hy-
draulics Section in cooperation
with the Bureau of Location and
Design, Bureau of Bridges, Bu-
reau of Data Control, District Of-
fices and the Ohio Department of
Natural Resources.

The purposes of the study were
to investigate the significance and

plastic coated CSP based on
investigation of 53 culverts pro-
tected with this type of coating.
This article reviews the Ohio re-
port and presents a procedure
for evaluating service life and life
cycle cost analysis to enable con-
sideration of pipe durability as a
design criterion.

interrelations of the various soil
and water parameters affecting
culvert corrosion, evaluate the
incremental effects of each pa-
rameter in the corrosion process,
and relate observed corrosion to
the geologic environment. Prac-
ticai field methods for detecting
corrosive environments and pro-
cedures for determining the type
of culvert material 2nd protection
to be used at a proposed site
were also established. In addition,
the structural and hydraulic be-
havior of culverts were investi-
gated, with the findings being
incorporated into ODOT's culvert
design procedures. Finally, 1o im-
prove culvert performance and
longevity, the repori recommends
changes in design and mainte-
nance procedures, more restric-
tive specifications, increased gal-
vanizing thickness and modifica-
tions to AASHTO and ODOT spec-
ifications for corrugated steel pipe.




