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(Objective)
This study was held with the objective of establishing the efficient maintenance and operations methods
required for the systematic maintenance and operations of existing manhole covers. As performance standards
for manhole covers have changed with the times, many of the older manhole covers in F City now in service
may not meet the current standards. Other problems include being weakened by corrosion, level gaps
between the manhole cover and the frame, etc. In this study, we carried out performance evaluations on
existing manholes and field surveys in order to determine the performance level of the city’s unique existing
manhole covers. Further, we created an order of priority for the purposes of efficient maintenance and
operations, and considered evaluation standards, etc., which also included quantitative evaluations.
(Result)
1) Changes of existing manhole covers
The specifications of the city’s
manhole covers have been revised
countless times in order to meet the
demands of increases in traffic and
vehicle size over the years. As can be
seen in Figure 1, the structure and
Fig 1. Changes of old-type manhole covers
features of manhole covers are changing.
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bracing structured covers, which
include Types A and B, were found to be
rattling. Considering the results of these
performance evaluations, we considered the
priority of inspection and replacement for the
purposes of risk management involving
existing manhole covers (Chart 1). While
countermeasures will generally be made in the
order of longest years in service, with older
covers being higher priority, lateral bracing
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3) Effects of corrosion
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there was considerable corrosion of the contact faces of the cover and frame of steep incline structured covers.
Therefore, corrosion built up on the incline face of the frame, causing evenness in the contact face, leading to
the formation of a level gap (Fig. 2). Further, it was found that the size of the gap grows with the number of
years in service in a corrosive environment. Compared with the cover and frame in general environments, it
was found that there was a remarkable difference in the amount of the erosion of the ribs of covers in
corrosive environments. Analyzing the results of this survey, the problems witnessed in corrosive
environments were added to the items of surface inspection and detailed inspections (Chart 2). In order to
allow for quantitative evaluations of the degree of corrosion, measurement of the level gap between the cover
and frame and of the width of the ribs were added to the inspection items on top of the previous visual
performance evaluations.
(Summary)
In this study, we performed performance evaluations on old-type manhole covers and considered the order
of priority for the purpose of future maintenance and operations. Further, by investigating and analyzing the
deterioration level of incline bracing structured covers in corrosive environments, which has become an issue
in recent issues, we considered quantitative inspection items for the purposes of determining the degree of
corrosion. By applying the results of this study, we expect improvements in the efficiency of maintenance and
operations to occur.
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