The first Construction Excellence Prize-winning Work
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Slope Disaster Prevention Measures Construction at Aso Ohashi Bridge Area
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Location / Minamiaso Village, Kumamoto Prefecture

Owner / Ministry of Land, Infrastructure,Transport and
Tourism Kyushu Regional Development Bureau,
Kumamoto Reconstruction Project Office

Designer / Kumagai Gumi Co., Ltd.

Contractor / Kumagai Gumi Co., Ltd.

Partners / Kokusai Kogyo Co., Ltd.

Nippon Koei Yachiyo Engineering
Construction Start Date / May 2, 2016
Completion Date / November 20, 2017

Project Overview

A wide range of slopes collapsed in the Aso-Ohashi area when hit by the
main shock of the Kumamoto Earthquake on April 16, 2016. The collapses
were devastating, with a maximum collapse length of about 700 m and width
of 200 m, and estimated collapsed sediment volume of 500,000 m* sweeping
away National Route 57, JR Hohi Line, as well as Aso-Ohashi bridge on National
Route 325.

This project was designated as an MLIT sediment disaster-related emergency
project. Temporary earth retaining structures (upper/lower stages) to catch
sediments and fallen rocks from the collapsed slopes were constructed, and
unstable sediments (unstable blocks) remaining at the tops of slopes were
removed. The project required unmanned construction to prevent injury to
workers as there was concern about falling unstable sediments and rocks due
to rainfall or aftershocks.
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Advanced unmanned construction technology to support networking
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i-Construction
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This project was performed as an emergency measure for collapsed slopes
in the Aso-Ohashi district in Minami-Aso Village which was hit by the
main shock of the Kumamoto Earthquake at midnight on April 16, 2016.
The damaged areas spanned about 700 m in length and 200 m in width.
The quake caused the collapse of National Route 57, JR Hohi Line, as well
as Aso-Ohashi Bridge, and caused opening cracks and level differences in
various places near collapsed slopes, raising the risk of further collapses due
to rainfall or aftershocks.

Disaster prevention construction work needed to be performed urgently.
A new emergency project management system was created by performing
unmanned processes for all works to prevent secondary damages, integrating
survey, design and construction processes through digitalization, and linking
all data with i-Construction, thus enabling rapid rehabilitation without
secondary damages.

There were three characteristics of this project. The first was the
introduction of a comprehensive construction management system,
i-Construction. The system was used in all processes, leveraging 3D
modeling, from creating 3D topography data through site surveys with
UAVs, simulating in the design phase, to site works, thus contributing to
high-precision work management. Site surveys with UAVs also enabled
unmanned management of the results of work and soil transfer. This was the
foundation to take necessary measures more quickly and efficiently.

‘The second characteristic was advanced technology for unmanned work
using networks. Based on rehabilitation works for the Unzen Fugendake
eruption, they reviewed the processes preliminarily, and brought together
data using wireless LAN to improve efficiency. This allowed unmanned
machines to be controlled from the central control room 1 kilometer away,
thereby enabling simultaneous work with many construction machines on
narrow embankments.

The third point was the integration of the survey, design and construction
processes to secure mobility. The client, designer and engineering firm
worked together and shared information in real time to achieve highly agile
project management.

All these characteristics contributed to safe and swift rehabilitation work
through the integration of advanced construction processes for emergency
disaster prevention works, and thus this project was selected as a winner of
the Construction Excellence Prize of the JFCC Award.





