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Evaluation of surface preparation of steel 
substrates

Surface preparation of a steel structure paint system is 
an important work process to remove adhering 
substances, such as oil, stains, and rust. This process 
influences the adhesive property, anticorrosion 
property, and durability of the steel system. Blasting is 
the standard method according to the specifications for 
highway bridges; however, a simpler method using 
power tools, such as disk grinder, is also accepted 
under restricted construction sites. Paint removers, 
electromagnetic induction heating (IH), and laser 
application are also suggested for surface preparation. 
Each type of surface preparation has a set of 
characteristics (Figure 1). Information on the 
performance and safety of each surface preparation is 
required to conduct a fair evaluation of the process. 
Innovative Materials and Resources Research Center 
(iMaRRC) has been investigating evaluation methods 
for surface preparation using microscopic observation 
or image processing for steel structures. Figure 1 
shows the microscopic images for various surface 
preparation methods. We aim to develop the 
evaluation method to lead standard value for ensuring 
sufficient performance by utilizing their own 
individuality.  

Figure 1: Microscopic and corresponding 3D images of the surface after (a) sand blast, (b) power tool, and (c) laser irradiation 
treatments.
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Simple method for measuring chloride ion ingress 
in concrete structures using chloride sensors

Reinforcements in concrete structures are protected 
by a concrete cover. However, when a certain amount 
of chloride ions penetrate into the concrete cover during 
the service life of concrete structures, chloride-induced 
corrosion can occur. It is, therefore, important to check 
the amount of chloride ions in a concrete cover to 
maintain the concrete structures in severe conditions 
like those observed in coastal areas.

However, conventional methods for measuring 
chloride ions in hardened concrete takes time because 
procedures need to be carried out in a test room that 
might damage reinforcements when a core sample is 
taken using a coring machine.

iMaRRC and National Institute for Materials 
Science (NIMS) propose a new simple method to 
check the amount of chloride ions in hardened concrete 
by using the chloride senor (Photograph 1). This 
method has advantages in obtaining results on site as 
marginal damage is caused to the reinforcements 
because the drilling machine for the chloride sensor 
needs a sample with a diameter of approximately 6 
mm. By establishing contact between the edge of the 
chloride sensor and concrete cover, it can be observed 
if a large amount of chloride ions are contained or not 
(Photograph 2).

The video of the measurement by the chloride 
sensor is available on the web page of iMaRRC.

 
Photograph 1: Chloride sensor and reference electrode 

 
Photograph 2: Measurement using a chloride sensor
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Making concrete! 
 

Public Works Research Institute (PWRI) held a 
public open day on November 17, 2018; and iMaRRC 
held an exhibition focusing on the theme “Making 
concrete.” 

To learn about concrete, participants made a mini 
planter consisting of mortar (Photograph 3). Using 
paper cups and chopsticks, the participants mixed 
water, cement, sand, and plasticizer; they seemed to 
enjoy mixing the components. The participants took 
home the mini planter as a souvenir.  

While the mortar was hardening, some quizzes 
about concrete were conducted (Photograph 4). 
Through the quizzes, the participants learned that there 
are many concrete structures in our surroundings such 
as roads, bridges, tunnels, and so on. 

The process of making mini planters was carried 
out five times over the course of the exhibition, and 
approximately 140 participants including elementary 
and junior high school students joined us. 

  

 
 

 

 Photograph 3:  Mini planter made of mortar 
 

Photograph 4: Conducting quizzes about concrete 
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Dr. Yuji Okayasu joined iMaRRC as a 
senior researcher in May 2015.

His research interests include investigating 
the process of recycling of sewage sludge and 
biomass from public works and developing 
new resource and energy recovery methods 
using wastewater for the effective use of 
resources/energy focusing on sewer facilities.

Before joining iMaRRC, he worked as a 
researcher for the water quality research team of 
PWRI, an official for the Shiga Prefectural 
government, and a Japan International 
Cooperation Agency expert for the Vietnamese 
government.

He intends to work hard in PWRI and make 
the best use of his experiences because he 
wishes to publish papers to ensure his future in 
the research field.

Dr. Hirohisa Koga joined PWRI in 1997. 
Since then he has been working as a research 
engineer in the concrete division. His research 
topics are deterioration mechanisms and 
investigation methods of concrete structures.

Concrete consists mainly of water, cement, 
sand, and coarse aggregate. While concrete 
structures are recognized as a symbol of 
artificial objects, approximately 70% of 
concrete consists of sand and coarse aggregate 
that have various properties. This variety in 
primal materials of concrete makes studying 
concrete challenging.

Dr. Koga, when he was in his elementary 
school, had studied in a RC building that was 
constructed in 1923 and withstood the blast 
wave of the Nagasaki atomic bomb. It makes 
him feel a special relationship with his job 
relating to concrete.
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Dr. Tomonori Tomiyama joined PWRI in 
2003. Since then he has been working as a 
research engineer in the advanced materials 
research division. His present research topics 
are quality improvement of surface preparation 
for steel bridge painting, testing methods of 
post-installed anchors for tunnel jet fans, 
corrosion-resistant linings for sewage treatment 
facilities, and so on. On his days off, he explores 
various restaurants and enjoys hiking with his 
family.

Mr. Hiroyuki Shigemura, a chief researcher at 
iMaRRC, attended the ISO/TC275 (sludge 
recovery, recycling, treatment, and disposal) 5th 
international conference in Vienna, Austria. The 
conference was held from October 23rd to 25th, 
2018. Researchers and engineers from ten 
countries (Japan, Austria, Australia, Canada, 
France, Germany, Italy, United Kingdom, 
Finland, and China) attended the conference. Mr. 
Shigemura, engineers of private companies, and 
employees of Japan Sewage Works Agency 
attended from Japan. 

The conference consists of a plenary meeting 
and working groups (WG1: terminology, WG2: 
characterization methods, WG3: digestion, 
WG4: land application, WG5: thermal process, 
WG6: thickening and dewatering, and WG7: 
inorganics and nutrients recovery).  



WG4 was held on October 23th; WG6, 
October 24th morning; WG5, October 24th 
afternoon; and WG3 and WG7, October 25th 
morning. The plenary meeting was held on 
October 25th afternoon. 

ISO/TC275 was established in 2013. In the 
working groups, we continued to discuss each 
draft of international standard or draft of 
technical report. In the Vienna conference, we 
discussed them based on comments from each 
country. Japan participates in discussions 
conducted in WG5 and WG7 voluntarily, and 
Japanese experts in both WGs. 

Next year’s ISO/TC275 international 
conference will be held in China. We will 
continue to pay close attention to ISO/TC275 
to reflect on the Japanese superior knowledge 
about sludge treatment and recycling. 

Guide to collaborating researcher 
recruitment  
 

The research themes for the collaborating 
researchers that iMaRRC will accept in the 
fiscal year 2019 are decided. There are eleven 
research themes for the collaborating 
researchers including deterioration mechanism 
and durability of the materials for sewage 
plants, effective use methods of biomass in 
sewage plants, evaluation methods for 
concrete, advanced materials for construction, 
etc.  

For more information, please contact 
iMaRRC directly. There is also more 
information on the homepage of PWRI. 
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Awarding 
organization 

 
Date 

(Excellent 

Paper Award) 

 
(Suntae Lee) 

UF
 

(Virus Removal by Direct UF Membrane 

Filtration of Municipal Wastewater) 

 
(Korean Society for 

Environmental 

Technology) 

2018/10/26 

( ) 
 

(General division, Vitality, 

Excellent Award) 

 

  
(Yukiyo Yamasaki)

  

 

 

 
(Joint Utilization of Biomass Resources : a 

Sewage Sludge Reduction System Using 

Plant-based Biomass) 

 
 

(Kokudogijutsu 

kenkyukai, Ministry of 

Land, Infrastructure, 

Transport and 

Tourism) 

2018/11/2 

30

 
(30th EICA  Annual 

Meeting Paper Award) 

 
 
 

(Yuji Okayasu, 

 Yukiyo Yamasaki, 

Hiroyuki Shigemura) 

 
(Higher heating value of microalgae 

obtained by subculture using anaerobic 

digested sludge filtrate) 

 
(The Society of 

Environmental 

Instrumentation 

Control and 

Automation) 

2018/11/6 

 
(JSCE Annual Meeting 

Excellent Presentation 

Award) 

 
(Tsuyoshi Hyakutake) 

(Development of crack measurement 

system using moiré fringe) 

 
(Japan Society of Civil 

Engineering) 

2018/12/10 


