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The International Roughness Index (IRI) has become one of the major road
roughness indexes that most commonly used by the road management authorities and
researchers throughout the world since the World Bank has developed it in 1986.

In recent years, road administrators of the Hokkaido prefecture in Japan and
Xinjiang region in China are especially requested to create a visual map of a road
network to monitor road surface conditions and asked to conduct pavement -
management on their own roadways more quantitatively. In order to respond these
requirements, the purpose of the study mainly focuses to solve the pavement

monitoring issues.

Therefore, during the last three years of doctoral research works, measurement,
analysis, evaluation: and. comparison study of the road roughness conditions and ride
quality (RQ) affected by the roughness are dealt with, in core cities of Hokkaido and
two countries. In this case, efficient mobile road profiler (MRP) developed by Kitami
Institute of Technology (KIT), was used together with ArcGIS and mathematical
processing software.

- Along with the development of response—type road roughness measurmg systems
(RTRRMS), many countries have developed their own road surface profiling devices in
measuring the longitudinal profile or IRI on their roadway sections. KIT developed a
new, cost-effective, time-stable, and easily workable compact mobile road profiler
(MRP) to address the démand known as “System with Two Accelerometers for

~ Measuring Profile, Enabling Real-time data collection” (STAMPER). The new system
is configured with two conventional small accelerometers, a global posmomng system
{GRS) sensor, an amphﬁer and a personal computer.

Since 1995 to the present, Xinjiang Expressway in China has been built for total
'mﬂeage of 4500 kilometer, in resent years local road agencies required to establish a
suitable PMS for regional weather conditions in terms of road users saving for the -
future. In order to respond these demands, authors have carried out road roughness
measurement in August 2016, at one of the major trunk expressways in Xinjiang with
the total mileage of 874 km, which was initiated at the beginning of the 21 century.

On the other hand, in Japan, road networks have been sufficiently developed from




standpoint of road network. From 2013 to present, we have conducted road roughness
survey on the municipal road of the different cities, and different road classes, road
directions, wheel paths and various conditions of the road roughness in Hokkaido
prefecture to carry out a comparison study :

GIS technology is increasingly being considered for implementation for many
infrastructure planning and management systems, owing to its superior spatial data
handling capabilities. In this study, we used GIS to carry out the spatial evaluation for
deteriorated pavement areas based on collected roughness data.

In corclusion, new findings in this papér afe summarized as follows:

STAMPER has proven a significant advantage by enabling road surface profile
measurement n real time without a special vehicle. '
It is recognized that visualization using ArcGIS by combining Japan Digital
Road Map (DRM) to evaluate and show road conditions of different cities
considering seasonal changés is a powerful tool to make decision of establish of
the network level of municipal PMS.
Survey results of the road surface conditions show that RQ analysis according
to the ISO 2631 standard represents the different levels of RMS value, which is
far from “Uncomfortable” or “Exfremely uncomfortable”. It means that ride
quality at the measuring locations is acceptable for passengers.
In accordance with the national highway evaluation standard "JTGF801-2012"
of China and testing results of IRI threshold standardized by the Nippon
Expressway Company (NEXCO), there is a significant relationship between the
IRI and.pavement serviceability rating (PSR). The survey results conducted in

- both countries’ expressways proved that level of classification on the roughness
is closely common to the both countries. '
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