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Figure-2: Failure area assumed in the design code
(cone’s projected area)
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Effect of edge distance on the load-bearing
capacity of the post-installed mechanical anchor

Jet fans in road tunnel are normally secured to the
lining concrete with post-installed mechanical
anchors. One of the typical failure modes of this
anchor is the concrete cone failure by tensile force.
The formula for estimating the design concrete cone
failure load is shown by the Japan Society of Civil
Engineers. In this formula, it is assumed that the cone
failure surface has 45° inclination, and the load
capacity of the anchor is proportional to the cone’s
projected area. The anchor’s load capacity should be
reduced if the edge distance from the anchor is short
and the cone’s projected area sticks out from the edge
of the concrete member.

However, the actual area of a concrete cone
observed in experiments is wider than the estimated
45°  cone. Therefore, the assumption of the cone
failure surface is tested to determine whether it is
adequate or not.

Photo-2: Typical concrete cone failure in the
tensile test

Photo-3: Joints of concrete lining
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(a) (b) Photo-4: Splitting failure observed around the chor
near the concrete member’s edge
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Figure-3: Tensile test of the anchor near the concrete
member’s edge
(a) design code assumption
(b) typical cone shape observed in the tensile test

60 T
©

©

o

o 40
—

0

= Z

& X200 +
)

7 .
2

@ (b)) (o)

Figure-4: Tensile test results and calculated concrete cone failure load from the design code
(a) test result without the effect of an edge
(b) test result with the effect of an edge

(c) calculation
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In the case of enough edge distance, most failure
mode in the tensile test was the concrete cone
failure. On the other hand, in the case of minimum
edge distance (edge distance is the same as the
embedment depth), splitting cracks have been
observed and the anchor broke without a cone,
though tensile failure loads in the test were larger
than the calculated concrete cone failure loads. From
these test results, the edge distance of the anchor
should be kept as an estimated 45° cone in the

concrete member.
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Application of Infrared Spectroscopy to evaluate
aging asphalt

During service, asphalt may deteriorate, causing damage
such as cracks in the asphalt pavement. Therefore, if the
degree of asphalt deterioration can be properly evaluated,
efficient maintenance is expected. However, evaluation of
the deterioration of asphalt in service is insufficiently done
because it takes a lot of time and damages the pavement
(Figure-5).

iMaRRC focused on the method to evaluate the degree
of aging asphalt using infrared spectroscopic analysis
because it is easy to carry out in the field. With the
attenuated total reflection (ATR), a small amount of
asphalt coated on the aggregate can be examined for the
degree of deterioration (Figure-6). This is a safer method
because it can reduce the amount of organic solvent used
for extraction.

Infrared spectroscopic analyzers in small sizes have
recently been accessible, and a hand-held type analyzer
(Figure-7) is expected to be used in the fields and asphalt
plants. In the future, we improve the accuracy of
deterioration of asphalt pavement, and contribute to the

efficient maintenance of asphalt pavement.

W7D L AL FFHE

FARAITILNREE
a7 FRE N
(1~ 2keF2RE) b

F A7 IOl EIR
GHHIS00mLIZAD)

!
b

WQﬁﬁgxmﬁ
(FRAT7 L2082 ) |

Figure- 5 Common steps for determining the aging level of asphalt

Figure-6 Sampling method
for asphalt aggregate with ATR

Figure-7 Hand-held type FTIR
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Mr. Yasuhito Sasaki was assigned to the Executive

Director of iMaRRC in April 2021.
He joined PWRI of the Ministry of Construction
(MOC) as a geologist in 1987. Since then, he has
worked on the geological environment and materials
for dams and roads, except when working at Kyusyu
Regional Development Bureau of MOC. There is no
geologist in the Ministry of Land, Infrastructure,
Transport and Tourism (MLIT) now, so almost all of
the geological supports for construction sites and the
technical standards related to geology are conducted by
the geologists of PWRI.

He mentions two points in the meaning of his
assignment as the Executive Director of iMaRRC.
First, both geology and artificial materials are the
"component” that support civil constructions. Also,
there are many technical common points in both test
methods. The distribution and performance of geology
are sometimes inhomogeneous and uncertain which
can cause accidents frequently. So, “geological risk
management” is most important in public works
services. The same concept of risk management may
effectively maintain structures, because artificial
materials are homogeneous when constructed,
however, they will gradually become inhomogeneous
and uncertain through a long time of service and
deterioration.

Second, he strongly feels the importance of
collaboration between different specialties. He has
much experience working with other specialists such
as structure design and hydraulics. The specialist team
that has different backgrounds enable to find uncertain
risk and to solve the problems. PWRI also has many
specialists in various scientific areas. This is one of the
advantages of PWRI. iMaRRC also must reinforce
collaboration with researchers in PWRI and them in

other researchers on institutes, including international.
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Mr. Ryuta Sekijima joined the Materials and Resources
Research Group of iMaRRC as an exchange researcher in
April 2021. T belong to the Japan Paint Inspection and
Testing Association (JPIA), the only third-party
organization for paint inspection and testing in Japan. |
have worked hard there since I graduated from university.
This time, I had a novel opportunity to work for this
institute, and I started tackling an unprecedented big job as
the first delegate of my organization. Testing and research
have different purposes, but I think they have something
common in which they draw out facts accurately. In
response to the purposes of this exchange researcher
system, “Improving researchers level of civil engineering
technology and heightening the quality of work for both
the Public Works Research Institute and affiliations”, I
want acquire many techniques and skills, to expand my
connections, and finally to establish something special
during this experience. 1 will also enjoy my first
one-person's life, though COVID-19 is still spreading. At
the end of this mission, I hope to return to JPIA and our
home with firm self-confidence like a triumphal return.

Mr. Shinpei Nomoto joined the iMaRRC as a
collaborating researcher in April 2021. While in university,
he researched inorganic thin films, he realized the
importance of public infrastructure due to the impact of the
Great East Japan Earthquake that occurred while he was in
school. After graduating from university, he joined a road
paving company, and since then, he has been in charge of
quality control of asphalt mixtures manufactured at asphalt
manufacturing plants in Kanagawa Prefecture for eight
years. After that, he was seconded to the Public Works
Research Institute and currently researching pavement
materials such as infrared spectroscopic measurement of
asphalt. Although it is a short time, he wants to touch
many people for the first time and grow big,
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1day-Internship report

PWRI has conducted long-term and short-term
internships as recruitment activities. As a short-term
intern, they held a “Researcher 1day work internship” in
February. In addition to the outline of the institute and
the tour of the experimental facility, this intern has time
to discuss research with researchers. Students will learn
about the research and mission of PWRI through
discussions with researchers.

iMaRRC was accepted as a student in the 1day work
internship. We explained our research while seeing and
touching the various civil engineering materials handled
by iMaRRC. She was interested in the fact that the
backgrounds of iMaRRC researchers are not only in
civil engineering also in chemistry, agriculture, and
more. iMaRRC allows researchers with various
expertise to play an active role.

If you are interested in recruiting events, please see the

recruitment page of PWRI.
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