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The cracking diagnosis and repair for the deep part of concrete foundation of transmission tower

Shikoku Research Institute, Inc., Electric Power Technology Department

Junji Yamaguchi, Kouji Nii, Masato Fujikawa

Kagawa University, Faculty of Engineering and Design

Manabu Matsushima, Syouta Yamamoto

Abstract
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The concrete foundation of transmission towers is used reactive aggregates. And, some concrete foundations of

transmission towers exist at high ground water level. So, the foundations are easy to occur Alkali Silica Reaction, it

is concerned that cracking is occurred by Alkali Silica Reaction. To diagnose and repair the cracking for the deep

part of the concrete foundation, it is necessary to dig the ground around the foundation. This time, the proposed

diagnosis and repair methods doesn’t need that digging the ground.

The proposed diagnosis method obtains a concrete core by boring of small bore, and observes the inner wall of the

borehole with a camera. As a result of applying the method to the foundation of transmission tower, this method

was able to accurately diagnose the condition of the deep part of concrete foundation. The proposed repair method

inserts a reinforcement using the borehole for diagnosis. This method can repair the unreinforced concrete

foundation. And is effective particularly thick base foundation. As a result of tensile experiment on the concrete

foundation of transmission tower of one-sixth the scale, the shear capacity of the concrete foundation increased 10-

20% by inserting two or more reinforcements.
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Study on accuracy improvement to buried object detection by signal processing

Shikoku Research Institute, Inc., Industry Application Technology Department
Katsuya Okabe

Abstract

There are many buried objects such as conduits inside the walls and the floors of the reinforced concrete
structures used in nuclear power plant buildings, some of which are related to the reliability of the reactor. It is
necessary to prevent these buried objects from being damaged by drilling work in equipment work or repair work.
The electromagnetic wave radar method is a method for detecting an embedded object by detecting a reflection echo
of a pulsed electromagnetic wave from the surface of the embedded object. In recent years, with the improvement of
the performance of small radar exploration equipment for concrete exploration, it has become widely used. On the
other hand, detection may be difficult depending on the arrangement of the buried object, and in order to handle the
exploration device appropriately, sufficient understanding about the propagation and reflection characteristics of the
radar is often required. Some exploration devices are equipped with a function to automatically identify buried
objects. For buried objects with irregularly arranged conduits, etc., the above-mentioned functions are not effective
for the skilled person's discriminating ability, and in the actual situation, there is great expectation for exploration
methods that do not require special knowledge and skills.

As a solution to this problem, we examined a method for improving the accuracy of buried object detection by

performing appropriate signal processing on the received waveform.
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Development of the ultra-low power wireless field monitoring system.

Shikoku Research Institute, Inc., Electronics Technology Department
Yoshikazu Nakanishi
Shikoku Research Institute, Inc., Civil Engineering Department

Tomoki Fujimoto

Abstract

Current our society doesn’t equip enough field monitoring capability mainly due to high device cost and high
electric power consumption. Ultra low electric power consumption and reasonable cost field monitoring systems are
essential to protect our society from unprecedented natural disasters such as large scale inundation due to
torrential rain along with huge typhoon.

We have been developing ultra-low power and reasonable cost wireless field monitoring platform technology
which is called openATOMS. In this article, we show newly developed water level wireless monitoring system
based on openATOMS. It equips ultrasound water level sensor, rainfall sensor and high-resolution still image

camera, and it operates at least five years with internal battery.
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Study on corrosion mechanism of Nickel plating

Shikoku Research Institute, Inc., Chemical Technology and Biotechnology Department
Shohei Yamamoto, Shozo Okuda, Toshiaki Hamaguchi

Abstract

Nickel-phosphorus plating (Ni-P plating) is anti-corrosive under atmospheric surroundings where are contaminated
with such as seasalt particles. But, in an indoor environment, Ni-P plating corrosion was found where the base metal
(iron) under the plating was disclosed until a short period (ca. 3 years).

In this study, we investigated the cause of Ni-P plating corrosion in the case. As the results, nickel sulfate hydrates
was detected in corrosion products deposited on the plating surface. It suggests that Ni in the plating reacts with
sulfate to expose the base iron. In addition, test pieces of Ni-P plating material were adhered with sulfate ions and
seasalt particles in the same amount of actual environment. It was confirmed that the test materials with sulfate
ions were more quickly corroded than that with seasalt particles.

Therefore, it was estimated that the present-Ni-P plating corrosion was accelerated by sulfate ions adhered on the

surface, which was originated from SOz gases in the atmosphere.
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