The second Construction Excellence Prize-winning Work
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Construction of Oitagawa Dam
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Location / Shimohara, Oita City, Oita Prefecture

Owner / Ministry of Land, Infrastructure, Transport and
Tourism, Oita Office of River and National High
Way, Kyusyu Regional Dvelopment Bureau

Designer / CTl Engineering Co., Ltd.

Contractor / Joint Venture of Kajima Corporation,
Takenaka Civil Engineering & Construction Co., Ltd.
and Sumitomo Mitsui Construction Co., Ltd.

Partners / Tomijima Construction Co., Ltd.

Sitech Japan Co., Ltd. Koishi Corporation

Construction Start Date / September 3, 2013

Completion Date / March 31, 2020

Project Overview

Areas along the Oita River have been developed for constructing large

commercial facilities and houses, but have suffered flooding due to downpours
and typhoons, including flood damage to houses in 2004. Accordingly,
construction of the first central-core type rock-fill dam was planned in the
mountains about 17 km from the center of Oita City by the Kyushu Regional
Development Bureau, as a fundamental measure to prevent such damages.
The project used CIM and 3D models to design a dam that would not damage
the landscape, and a high level of i-construction was achieved through integrated
management in the cloud, together with the development of new technologies,
while productivity was improved through standardized works such as automatic
construction, frequent grain size monitoring, and laser surveys. The Oitagawa
Dam was renamed “Nanase Dam" after completion.

B0 - $Et - EEIORA Vb
T—ID—TEERIVATLA

CIMOT—IR—RIcEESNIERZERL.
TRBENINT VAT L(BRILIR - #IEYR) 1 2%
£, BRI EOV T —MEEYE DAL D
MEIEBLHR. 1% BIIER [SRERREE.
Excel EN—R(CUTc VAT LT—HEEE U,

Ffe IRFIR—IVAXSFLERGR. A7EE., )L
IAVRYTREDBERT —5Z3RTETIVIC
MELTHRILT 2T ERLBET IR THEIRAE
EEIAT L BRFL. EPIRIC LT EZ
KigICHEHE LT,

UAV RIEICEL S 3D EFILDER
UAVRIBIC & BT — 5 EERERRIOIR, 12
HDIDETILEERHT B ETEMBEEY LD
THEFvI U FEOFRERDZH WS Fie.
KIRUE, [LEEIChlcd L@ EZ REICIEE L.
REERVTER(LROFMHICHER L

GNSSZFIRALEEMER E(YoravbO—
W RIVHLTVR)

GNSSEFMALEYYY - OvhO—=)b, Y-
HAT Vo ZAEHDEATT kD Z IEIHIR, A2
EZEDENE. BHEREEDH LREZERM, 7
ZURELTF—YZ2ER/I DT BERYOER
IS U RN —E U T BB ST o7,

L

RO—vERAWL—F—AIE
Laser scanning using drone
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Finished form inspection using laser scanning
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Laser scanning results (cross-section showing tree heights and bird’s eye view of entire site)
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Automated measurement system for buried instrument data
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Flood spillway intake port work completed (top) and riprap at K72+ Jl) Mechanism operating by ~ Operating management system (G-Safe)

slope of rock-fill dam (bottom)
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linking 3 models (A4CSEL)
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Oitagawa Dam (renamed “Nanase Dam” following its completion) is a

central-core-type rock-fill dam that has been constructed near the middle
reaches of the Nanase River, which is a branch of the Oita River, with a dam
height of 91.6 m and a crest length of 400 m, serving multiple purposes such
as flood control, maintenance of normal waterflow functions, and secure
provision of water supply.
This construction project involved a CIM-based landscape designing
process that utilized 3-D modeling to create a scenically harmonious dam.
However, in order to greatly increase its productivity, the contractors
adopted the i-Construction platform being promoted by the Ministry of
Land, Infrastructure, Transport and Tourism (MLIT), which involves full
implementation of ICT across all processes of the project, from the planning
and designing phase to actual dam construction, dam maintenance and
management.

To review the project phase by phase to observe its unique features starting
with the survey (measurement) phase, this was the first-ever project to use
UAV laser scanning in Japan, which enabled surveying with high precision and
high density and helped improve safety and resource efficiency.

As for the construction planning phase, the contractors built a 3-D model
from the on-site data acquired in the measurement phase and 2-D drawings
of the dam, which minimized any dimensional inconsistencies that might
otherwise have arisen between the actual construction site and the dam design
and prevented setbacks.

In the actual construction phase, the project used GNSS-equipped ICT

construction machines on a large scale to perform excavation and filling tasks,
which not only improved the machine operation rate but also enhanced safety
while reducing construction waste. In addition, the automated construction
system (A4CSEL) used by the project effectively overcame the problem of the
declining number of skilled workers and general shortage of labor in addition
to improving productivity and safety.
In the inspection/management phase, the contractors developed a system that
associates various construction data with CIM and enables their centralized
management, which allowed the client, designers, and contractors to share the
data on the cloud and thus collaborate more closely for dam maintenance and
management.

As explained above, the project was able to utilize ICT in its on-site
operations in each of its phases, i.c., survey (measurement), construction
planning, construction, and inspection/management, which improved
productivity, quality, safety, etc. As the project is recognized as an excellent
model case that has helped spread the use of i-Construction, it is considered a
worthy recipient of the Construction Excellence Prize of the Japan Federation
of Construction Contractors (JFCC) Award.
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