The 4th Construction Excellence Prize-winning Work
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Ikari Dam Project for Facility Improvement and New Construction of Intake and Discharge Structure
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Location / Nikko City, Tochigi Prefecture

Owner / Ministry of Land, Infrastructure, Transport and
Tourism Kanto Regional Development Bureau

Designer / Nippon Koei Co., Ltd.

Contractor / Taisei Corporation
Hokoku Kogyo Co.,Ltd.

Partners / Nishigikeisoku Consultant Co., Ltd.
Misawakoumuten Co., Ltd.

Construction Start Date / February 10, 2016

Completion Date / February 27, 2020

Project Overview

The Ikari Dam was completed in 1956 on the Ojika River, a tributary of the
Kinu River, for the main purposes of flood control, irrigation and hydropower
generation. After more than 60 years of service, the dam had deteriorated
so that when turbid flood water flowed into the reservoir, the reservoir water
remained turbid for a long time, hampering water supply. Low-temperature
water discharged from near the reservoir bottom was also posing problems
such as adverse effects on the downstream ecosystems. The purpose of this
work, therefore, was to construct selective intake structures for environmental
conservation downstream and a new power plant for utilizing released water
that had not been utilized in the past in order to make the dam more robust by,
for example, securing a source of electric power for dam management for use
during an emergency power outage.
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Right page: General view of Ikari Dam. * The photo shows the crest gates releasing water to check their operation.
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21K Selective intake structure and the tunnel drilled through the dam body
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(1) Top heading drilling, (2) Upon completion of slit
drilling, (3) Top heading splitting by the burster
method, (4) Pulling out the top heading block, (5)
Cutting the top heading block into smaller pieces
and removing them, (6) Drilled tunnel penetrating
the dam body
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FERBATOYIDEBIHIIE  Vibration-free method
for cutting and pulling out large blocks
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The Ikari Dam, completed in 1965 on the Ojika River, a tributary of the
Kinu River, is a concrete gravity dam with a crest height of 112 m (the highest
in Japan at the time) as a multi-purpose dam designed for flood control, supply
of agricultural water and hydropower generation. At the Tkari Dam, the water
released from the deeper intakes of the dam tended to remain turbid for a long
time. This caused adverse effects on the landscape and drinking water intake
downstream at the Kinu River, and there was concern about possible effects of
released water (cold water) on ecosystems.

This work involved the construction of a selective intake system for
adjusting the depth of intake from the reservoir, renewal of the aging water
utilization system and the installation of an additional hydropower generation
system. These systems have improved the downstream environment, reduced
the cost of dam management by use of the hydropower generation system and
augmented the power supply for dam management in case of emergency. The
construction work posed various challenges such as minimizing the influence
on the 60-year-old dam body, carrying out construction work while keeping
the dam in service, a constricted temporary work yard and limited work space
including the narrow dam crest, and boring to form a tunnel of small cross
section.

The selective intake system that has been adopted is a light impermeable
rubber membrane structure. By placing foundation concrete on the upstream
sloping face of the dam body, the system is designed so that the impermeable
membranes can be stably moved up and down vertically without depending on
the sloping face of the dam body. Drilling of 26-meter-deep holes into the dam
body under these constraints was accomplished by (1) using a compact core
drill that does not generate vibration and a wire saw for connection cutting, (2)
splitting the cutouts by the burster (hydraulic wedge) method and (3) using
the newly developed “vibration-free large-block pulling out method,” in which
the cut-off concrete block is pulled out of the hole (tunnel) and moved away,
and the drilled cross section is trimmed with a compact unmanned cutting
machine.

This project is worthy of the Construction Excellence Prize of the JFCC
Award because the work yielded results that will contribute to future dam
redevelopment projects by developing a construction method for overcoming
various constraints associated with dam redevelopment and using various
creative approaches to achieve early construction and reduce costs.
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