D6 FREBFEHE WEAERS
Report of Damage Survey for the 2024 Noto

Peninsula Earthquake

BileAzerr MIEWMEREF — L
Earthquake Damage Survey Team of TRI

QRI— FERH
WBLLX (PDF)
EEETEET

BIRMEIC L BE  (FRE])

Damage due to Liquefaction

B E

2024 F 1 B 1 BICHELAH 6 FREEFBHETIE, A/IIRBE™T
BLUEERCEE 7 ZE8AIL, 8EEFBZROIRRITO) BRI
EEELCHEREG Ofe, TOMBICKBHENIZFFROMBHREE IR
UTCHTEZBNELT, FIMFARA CIIAREINREIFREZNELT
HEKXEDLBEDIEEICBD S L LI, M TOREHEZRE LT,
FRIITNSDERZR) L LDIHLDTH B,

Abstract

The 2024 Noto Peninsula Earthquake occurred on January 1, 2024,
and it recorded a seismic intensity of 7 in Wajima City and Shika Town
in Ishikawa Prefecture. Consequently, severe damage was caused
over a wide area, especially on the Noto Peninsula. In order to help
reduce earthquake damage in the future, we carried out the damage
survey for this earthquake through information gathering and field
investigation. This report is a compilation of those results.
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Abstract

In the seismic reinforcement of wall-type piers, intermediate-
penetrating steel members are required; however, their
construction encounters certain problems. Therefore, we devised
a reinforcement structure in which the axial reinforcing bars of
the RC lining are buckling-restrained reinforcing bars (Zakutsu-
Res bars) that can ensure deformation performance even without
intermediate-penetrating steel members. The Zakutsu-Res bar was
fabricated by covering the axial reinforcing bars with steel pipes.
The bending rigidity of the steel pipes restrained the buckling of
the axial reinforcing bars. In this study , we conducted alternating
positive and negative horizontal loading experiments using
reduced-scale specimens of the seismic reinforcement structure
of wall-type piers with Zakutsu-Res bars and developed a design
method for the structure.
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Abstract

A “brake damper” is a friction-slip damper that uses high-tension
bolts and has been applied to many buildings. In this study, we
developed a new application type of brake damper (shear link type).
This technology is expected to provide a more effective energy
absorption performance than the stud or brace types, which are the
main application forms of brake dampers. In this paper, we report
the results of dynamic loading tests and finite element analyses
conducted as part of the development of a brake damper (shear link
type). The results confirmed that the brake damper (shear link type)
exhibited a stable structural performance.
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Abstract

When constructing seismic walls to existing buildings in use,
structures using high-strength mortar, which can be cast with simple
equipment, have an advantage over those using concrete, which
requires large-scale equipment. However, mortar exhibits a larger
drying shrinkage and different stress transfer mechanisms than
concrete. Therefore, the structural performance of walls using mortar
may differ from that of reinforced concrete (RC) Walls. Additionally,
construction measures may result in horizontal joints, and “column
joiner,” which are crack-inducing joints, may be required. This study
conducted loading tests to understand the structural performance
of reinforced mortar seismic walls. The results showed that the shear
capacity of reinforced mortar walls, with or without “column joiner,”
was comparable to that of RC walls. The results also confirmed that
they have the necessary shear capacity with a tiny reinforcement in
the case of an additional horizontal joint.
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Abstract

The Kunming-Montreal Global Biodiversity Framework aims to
substantially increase the area of integrity natural ecosystems by
2050. To restore and conserve the ecosystems in Satoyama areas with
high biological diversity, easy-to-understand indicator species must
be established. Information on indicator organisms in Satoyama is
summarized, and three biological surveys around civil engineering
construction sites are reported. The results of two surveys, one over
a six-year period and the other over a four-year period, showed that
amphibian frogs were consistently observed over multiple years. The
two-year firefly survey provided information on the distribution and
population of fireflies. Many other species can also inhabit the habitats
of frogs and fireflies. Frogs and fireflies are considered as indicator
species for Satoyama.

FATEL DX TEHRAICES
EEBEMOERDSE(LH

Rationalization of Foundations for Heavy
Structures by using Spread Foundations
with Ground Improvement

QRI— K&
WBELX (PDF)
EWETEEY

$]AREF  Naoko Suzuki
HEE {Z  HitoshiTama

(EARARER A FEHAMTAER)
fREE = Atsushilnaba
(EARARERAE EFHTAER)
FIA2 =3, Tomihiro Akutsu
(EARARER L EFMTAER)

EstS A 2 —

Increased Ground Stress Contours

8=

SRR T EOE CHERE T BIETIMI K DRBIER E R LT, MR
IEARERE - RA 5 — - JER - PKIFESE TR INS. £THETIE,
TR, ERETRER, THIEHE, RIEBROBFRRETEDRRD S,
FERREMITHT ) NS Y ADEN e RENGEREES LUt RA
BOROSN e, MAT, B2 AEZ 10m ELIFI2RTRETIIE
BATOFAEERLORECH ofc, T T, FITERLRDIL TR
ERE BB/ T A—2ZREL, MEEEE% TKER FEM BT CH
RUle, TOINTA—2EBVEITICEDE, REOHKITEOER
FREMERD SR HAERERICES L, oI, HEED
HALTELFARRALTEDL S, FAERRERA T —ZXHT 25t
SFEMOMERE B LT, BERMBEDFTBOZIMIE, HRORTR
K2 EICESETOEROLTEHE, S 6 FReBF SHERDEE)
DL TES,

Abstract

A thermal power plant was constructed on a landfill site. Ground
parameters were identified based on the results of settlement
measurements during the construction of the preliminary embankment
to raise the entire site by 1 m, and the ground behavior was reproduced
using FEM analysis. Using these parameters, the applicability of direct
foundations with ground improvements was investigated for a large
wastewater storage tank that was planned to have a pile foundation.
Consequently, the required performance of the foundation was satisfied.
Furthermore, the specifications of the piles supporting the main building
and the boiler were rationalized. The validity of the rationalization of
the foundations was confirmed based on the settlement behavior after
the completion of construction and the behavior during the 2024 Noto
Peninsula earthquake.
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Abstract

In an increasing number of building reconstruction projects, piles are
being removed and backfilled before the construction of new buildings.
In addition, the backfilled area must be considered when designing
piles. Therefore, a study was conducted to improve the safety of pile-
foundation buildings with removal and backfilling of existing piles. First,
the validity of the analytical model was verified using a simulation analysis.
Subsequently, the backfill was investigated to determine the variations in
its mechanical and physical properties. Finally, the effect of the backfill on
the vertical bearing capacity of the pile was quantitatively evaluated by
assuming that the pile interfered with the backfill.
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Abstract

If a base-isolated building collides with a retaining wall during a
large earthquake that significantly exceeds the earthquake motion
level stipulated by the Building Standards Law of Japan, the building
response will increase. Seismic isolation bearings may be damaged,
and the building may lose its vertical load-supporting capacity when
the retaining wall is damaged, and the deformation of the seismic
isolation layer progresses. To prevent this retaining wall damage
and increased response of the building, we developed a “Menshin
fender” that uses high-damping rubber blocks. By installing Menshin
fenders between the base-isolated building and the retaining wall,
the building response can be suppressed compared to that when the
building directly collides with the retaining wall.
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Abstract

Business continuity plans (BCPs) for natural disasters are widely used
in Japan. However, in certain instances, business operations took a
long time to resume owing to disruptions in transportation networks
and lifelines. To address these challenges, a BCP must be developed
that considers risks beyond the scope of individual management and
collaborates with related businesses. Future BCP requirements include
the ability to handle multiple disasters, comprehensive understanding
of the supply chain, and coordination among different entities.
Sharing BCPs and implementing countermeasures are crucial, and
guantitatively assessing the impact of investments through entity
cooperation is important. This paper introduced evaluation techniques
and countermeasures to support business continuity..
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Abstract

Countermeasures must be effectively introduced with limited costs
against earthquakes directly hitting Tokyo or major Nankai Trough
earthquakes. In this report, the authors introduced technologies that
support understanding and decision-making among stakeholders
through intuitive visual representations targeting earthquake disasters,
damage estimation, and effectiveness evaluation. Specifically, two
technologies implemented visualizations using three-dimensional
display technology, enabling more realistic representations. Using
these technologies, decision-making and consensus building can be
implemented more efficiently, such as priorities in BCP and earthquake
countermeasures.
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(JLREEE) Japan frequently suffers from floods caused by heavy rainfall,

A . resulting in extensive damage to society. Water-related disasters are

Hh 5t Katsuya Hamachi considered a type of disaster in which the effects of climate change
ol are evident, and the potential risks rapidly increase, requiring efforts
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to reduce damage. Many companies develop business continuity

plans (BCPs) to address floods. In this report, technologies that help

3 Kok to evaluate flood risks, understand the flooding process, share crisis
® awareness, and develop disaster scenarios are introduced. An example

of BCP development and countermeasure studies to support customer
BOPSRE - REEEM REXIE business continuity is also provided to build a safe and secure society
for the future.
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Abstract

To enhance resilience against severe disasters, accurate evaluation of
the damage and integrity of civil engineering and building structures
affected by disasters and acquisition of data for immediate recovery
are important. An accurate structural analysis technology is essential
for this purpose. This paper introduces the efforts of the Obayashi
Corporation to advance structural analysis technology, focusing
on reinforced concrete (RC), steel, and geotechnical structures. For
RC structures, an evaluation method for crack behavior using the
finite element method is discussed. For geotechnical structures, the
advancement in constitutive models for soil, including liquefaction,
and artificial intelligence-related identification techniques for material
parameters are addressed. For steel structures, the improvement in
P \ analysis accuracy with respect to the behavior under cyclic loading is
P1(612) P2(3612) P3(6612) discussed.
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Abstract

In recent years, heavy rainfall disasters have become more
severe and frequent, and many soil structures have collapsed.
Countermeasures for heavy rainfall must be evaluated to clarify the
infiltration behavior of soil structures. Therefore, we first developed
a centrifuge rainfall simulator that enables rainfall sprinkling in a 30
G gravitational field. Next, a centrifuge experiment was conducted
in which rainfall was applied to an embankment in 30 G. Finally, a
seepage flow analysis using FINAL-GEO® was conducted to reproduce
the centrifuge experiment. The rainfall infiltration behavior into the
embankment observed in the centrifuge experiment was accurately
reproduced using the seepage flow analysis.
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Abstract

This report introduces the recent advancements in fundamental
technologies, focusing on the evaluation of design ground motions and
dynamic interaction assessments between buildings and the ground
(soil-structure interaction, SSI). For design ground motion evaluation,
the study analyzed the 2024 Noto Peninsula earthquake, examined the
seismic characteristics, and conducted simulations. Analysis of seismic
observation records showed that ground motions near the fault matched
or exceeded those of previous events with a Japanese seismic intensity of
7, and long-period ground motions were amplified and extended in the
Kanto Plain. Enhanced analysis techniques for SSI assessment improve
efficiency and maintain accuracy in complex and large-scale analysis
models. These techniques also enable a more detailed local modeling of
ground and foundation structures.
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Abstract

This paper summarizes domestic trends regarding reduction
in GHG emissions to realize a carbon-free society, as well as the
countermeasure four technologies by the Obayashi Corporation
for the concrete sector that has a large amount of CO2 emissions in
the industrial sector. Technologies for reducing GHG emissions in
the construction industry are comprehensively evaluated in terms
of the environment, cost, ease of social acceptance, and amount of
GHG reduction; therefore, various methods need to be considered.
Reduction technology by the Obayashi Corporation has already been
applied at many construction sites. This paper introduces four GHG
emission reduction technologies by the Obayashi Corporation for
concrete from different perspectives. In future, we plan to expand the
use of these technologies to many sites and contribute to the goal of
carbon neutrality.

P ROBHEROETEZEBLE
RCEZFEMOMA EFHEFEICET 5%
Study on the Durability Evaluation Method for

RC Buildings Considering Progress of Rebar
Corrosion After Carbonation

QRI— FEHH
WBELX (PDF)
EWMETEEY

JBEH IE# Masaki Sakai
1 FE  Yasumichi Koushiro

Toom EPr

—— SHOMEERRW)

Wi

pHALREC
(mm)

Step3

Wru 3 o

Stepl Step2 iy
W, c o 'IES - chnr?shn
0 p-10
s

r T — M
0 Taradea crock Thmit

R LR OSBIHRZRDEITZ E R LA SR EOBERE
Conceptual Diagram of Durability Evaluation Method
considering Rebar Corrosion after Carbonation

21

BE

SDGs DHEER 2050 EA—AR> Z1— b IVORRICAFT, 2V
71— b T, REEEND) BOFKBHEREZEZERLTRC
EEEYOMAMZFTHET 2EXHFNEEINTV S, ThiE, ik
{EDETZHB LTI LT, PRACROBEERZIERE L TIHAMLT
iz T3 HDT, WROFHEFE CTIIRBEDHTH T ENTWIEIE
DEER b7 OMGHERADFTEEE 55, KAETIE, BIFRDORRE
RICEDVT, ABRRED—EXRMED T TOH I EE S K UHEL
BEDKDREL PHACROBKHEREEDOEFREERLL, PR
DHHEREEZR LIH LOMARGTFEZRE LT, £5IT1&, RC
EEFMORTERICSH 2T, BIFEENOMTE D DBEFBZE
B LTHsRDRARMFIT LT, RE LMARSHEF ZDER %
i Oy

Abstract

In recent years, a rational approach has been discussed in which
the durability of RC buildings is evaluated both by the carbonation
of concrete and the corrosion rate of the rebar after carbonation. In
this study, based on previously reported experimental results, we
formulated a relationship between the cover thickness, moisture
content at the rebar position, and corrosion rate of the rebar after
carbonation under certain external environmental conditions. Based
on this relationship, we proposed a new durability evaluation method
that considers rebar corrosion after carbonation. Furthermore,
when rebuilding an RC building, we applied the proposed durability
evaluation method to a new construction design that plans to reuse
the existing underground structures and confirmed its feasibility..
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Abstract

Underground structures are prone to leakage owing to the
influence of groundwater. They cannot be reliably waterproofed using
conventional underground waterproofing methods. Therefore, the
authors developed a waterproofing method named “inner-shut” that
does not cause blistering or peeling of the waterproof layer owing
to backwater pressure even if the waterproof layer is installed from
the inner wall side of the basement. Compared to the conventional
method, this method has excellent crack tracking and resistance
to backwater pressure and increases the watertightness of the
waterproof layer over the long term. In addition, it has been applied to
the actual construction of underground pits that require waterproof
and corrosion proof performance.
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Abstract

To prevent rainwater penetration into concrete, this study proposed
a method named “Rainy-Coat™,” that applied sodium alginate to
concrete surfaces and generated an insoluble gel. This study aimed
to evaluate the effectiveness of this method in practical applications.
This study confirmed that the solutions could be applied using typical
commercial sprayers and that the resulting insoluble gel could defend
concrete surfaces against rainstorms with 200 mm/h of rainfall and
wind speeds of 8 m/s. Furthermore, the solutions incorporating set
retarders functioned as surface retarders, allowing laitance removal
even after 72 h. Additionally, the gel could be smoothly removed on
the following day or later using ordinary polishers or by applying a
sodium carbonate solution.
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Abstract

In the construction of underground continuous walls and cast-in-
place piles, a slurry with bentonite, polymers, and dispersants is used
to prevent the collapse of excavated holes. Carboxyl methyl cellulose
(CMQ) is generally used as a polymer that has wall-building and viscosity-
enhancing properties. We developed Super Slurry D (SSD), a polymer
based on sodium polyacrylate, to reduce degradation of polymers owing
to microbial degradation and calcium aggregation. We used SSD at
several sites and noted that it had certain problems such as high viscosity
and high concentration. We developed a new polymer, SSDH, and
confirmed that it had better workability than SSD, could be used at half
the concentration of SSD, and was effective in restoring the degraded
slurry.
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Abstract

Trap surveys that are used to monitor pests in food factories
have some problems. Therefore, the authors examined whether
environmental DNA analyses could be used to supplement trap
surveys. We conducted an environmental DNA analysis using nine sets
of universal primers for arthropods and noted that the types of pests
detected differed depending on the primers used. Next, we conducted
an environmental DNA survey in a food factory and noted that the
pests detected differed depending on the cleanliness classification
of the factory. In addition, pests that were not captured by the traps
were detected using the environmental DNA analysis. Therefore, an
environmental DNA analysis can complement trap surveys.
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Abstract

Recently, the importance of well-being features such as comfortable
green spaces has gained attention. To understand the factors
influencing the stay and behavior of users, we conducted a one-year
survey in Shinagawa Central Garden, which is located in an office
area. The number of users was higher in spring, fall, summer, and
winter, in that order, with relatively small differences between summer
and fall. Users preferred to stay in the sun during winter and in the
shade during summer. Office workers accounted for approximately
60% of the total users, the majority of whom stayed around noon.
Based on the results of this study, we aim to create high value-added
green spaces by designing comfortable green spaces and devising
appropriate management and operational methods..
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Abstract

From a global warming perspective, building facades with good
energy-saving performances are required. Therefore, a thermal load
simulation model for practical use is required to evaluate various facades
in the mechanical design works. In this study, we proposed a standard
solution method for the thermal performance of various fagades
consisting of glazing, shading devices, and airflow cavities using thermal
load simulation program NewHASP, a ventilation network program, and
Radiance. We clarified the thermal load performances of the double-skin
facades , airflow window, airflow screen, and push-pull windows.
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energy-saving performance, the accumulated BEMS data must be
effectively utilized and analyzed. However, because this requires
considerable time and effort, BEMS data have not yet been completely
utilized. We developed a fault sign detection system using BEMS
data, installed it in the main building, “Techno-Station,” of Obayashi
Technology Research Institute, and began its operation from April
2020. In this paper, we report on its outline, examples of examination
during its development, and its operational status after the beginning

EFEBHLATL of operation and confirm its effectiveness.
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seating areas and mental health program participation in a Singapore
office. The results of the experiment suggested the following: 1)

100 WHO-5 . WwOs Longer use of a dedicated mental health application improved well-
o being and work engagement scores after the experiment, particularly
% s 20 with the Utrecht Work Engz‘jgement Scale score showing‘a signiﬁcgnt
66.7 16.5 170 164 enhancement. 2) The option to freely select the seating position
564 o5 | w15 ::><: contributed positively to these improvements. 3) Participation in
N Tl 154 4 181 the experiment increased awareness of furniture and health aspects
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Abstract

Obayashi Corporation has developed a separated-tube type ground
heat exchanger with a higher heat exchange efficiency than that of
conventional types and has accumulated operational data on the
developed system. In addition to accumulating operational experience,
simulation technology must be developed to support a reasonable design
and an effective operation. This paper reports the performance prediction
of ground heat exchangers using a commercial fluid analysis code
and the results of performance comparisons between the developed
separate-tube system and conventional systems. The method examined
in this study predicted the results of a thermal response test with high
accuracy. The prediction method confirmed that the developed system
had a relatively high heat exchange efficiency than that of conventional
systems. The only model constant required by this prediction method
was the effective thermal conductivity of the soil, A a, rendering this
method versatile.
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Abstract

The building code were revised in 2019 to allow buildings that could
previously only be designed as fireproof buildings to be designed as
quasi-fireproof buildings. Therefore, further proliferation of wooden
buildings is expected. Wooden buildings have the design need to
show the wood of columns and beams in living rooms. One concern is
that the spread of wood in columns and beams during a fire may affect
the evacuation safety of occupants; however, little is known about
this. Therefore, we proposed a new evaluation method for combustion
by conducting full-scale combustion experiments using wood for
columns and beams. Finally, a case study confirmed that the proposed
method improved the degree of freedom in planning.
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Abstract

. L A method for evaluating the content ratio of swelling clay minerals,
961;% BR— Koichi Okuzawa / h which cause bulges in rockgmass, using infrared imaging ?Nas éeveloped.
tRiE BB Akira ltagaki ’ According to the analysis results of the infrared images of rock samples
and simulated samples of mixtures of swelling clay minerals and non-
swelling minerals, the content of swelling clay minerals could be
evaluated using the ratio of the infrared reflectance between the
wavelengths absorbed by the swelling clay minerals and the wavelengths
not absorbed by them. Infrared images of a mountain tunnel face
containing swelling clay minerals showed that infrared rays were strongly
absorbed by portions of the face.
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Example of Infrared Reflectance Ratio Distribution
on the Mountain Tunnel Face
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BOLVAC Method Combining a Vacuum Well,
a Permeable Layer and a Drain
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Abstract

In reclamation work using soft clay, the lengthy time associated with
consolidation settlement and the concomitant insufficient strength
must be addressed. To solve these problems, a vacuum consolidation
method called BOLVAC® that utilizes vacuum wells, a permeable layer,
and drains, was developed. This paper describes a reproducibility analysis
of experiments using a 3D water-soil coupled FEM analysis. Notably, the
FEM analysis was effective in expressing the propagation of negative
pressure and subsidence. Additionally, a drain penetration experiment
was conducted focusing on the joint between the permeable layer and
the drain. The results showed that a 0.1 m penetration length ensured
sufficient negative pressure propagation and that hydraulic pressure
measurement during penetration was an effective management method.
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Abstract

A hybrid insulated and wet curing sheet “Aqua Thermo®” was
developed that combined an aluminum foil sheet, a cellular shock
absorbing material, and non-woven fabric to ensure both insulation
and moisture retention. Test specimens were maked using three types
of curing: wet curing with Aqua Thermo, standard curing, and sealed
curing. The effect of curing with Aqua Thermo on improving the surface
quality of concrete was examined. Notably, supplying water to concrete
improved its strength and surface quality, and curing for seven days with
Aqua Thermo ensured the same quality as that of standard curing for the
same period. Using Aqua Thermo, the surface quality of concrete could
be reasonably ensured.
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Abstract

In recent years, in addition to high durability, high design
performance is a requirement for exterior finishing. One request from
designers and clients is a matte, high-durability exterior finishing. In
heat-curing fluororesin coatings applied to metal building materials
for exterior decorations, a gloss of 30% was the limit. This is because
when a large amount of the matting agent is added, water and
weather resistances decrease. Therefore, by forming a microwrinkle
structure with a fine pattern on the surface of a highly weather-
resistant fluororesin coating film, we developed and practically applied
a "“TSUYA SHUTT COAT®” that achieves a matte finish without gloss
while ensuring a high weather resistance. Excellent weather and
stain resistances were confirmed in an exposure test (5 y of exposure)
conducted in Okinawa, and adhesion to the sealant was also verified.
In the case of “port plus” applied to the entire surface of the aluminum
curtain wall, we confirmed excellent design and good compatibility
with wooden structures.
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Abstract

In recent years, the automation of reinforcement inspection
has become essential because of the shortage of personnel, and
developing automatic inspection systems with high measurement
accuracy has become crucial. Therefore, we developed an automatic
inspection system that used images captured by a stereo camera.
This system used point cloud data generated from images and image
processing using Al to automatically measure the reinforcing bar
diameter and spacing. The results of measurements taken at multiple
construction sites using this system showed a high measurement
accuracy for both the reinforcing bar diameter and spacing.
Furthermore, the sunlight conditions or multilevel reinforcement
arrangement almost had no effect during inspection, and comparable
results were obtained under all conditions.
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Abstract

A flat beam is a beam with a depth of approximately half that of
conventional beams and a width larger than the column width. As the
ceiling height can be maintained without increasing the floor height,
this method improves the value of the building. We assessed the
technologies used for building construction. We revised and expanded
the scope of the application such that it can also be used on exterior
beams.
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Abstract

When performing excavation work using hydraulic shovels, clay easily
adheres to the bucket and decreases work efficiency. Additionally, when
the bucket swings, noise and vibrations occur, and the connection parts
of the bucket are prone to fatigue and damage. Therefore, we used soil
adhesion control components called “GeoDropTM” that were directly
bonded to fluoropolymer and steel plate on the bottom and sides of the
bucket. This paper presents an abstract, the results of field tests, and a
quantitative evaluation of the required days, costs, and CO2 emissions.
The effects of soil adhesion prevention and noise reduction were
confirmed, and the adhesion characteristics, productivity improvement
owing to shortened work time, and durability were verified.
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Abstract

Deep wells are installed, and groundwater is pumped to ensure the

workability and safety of excavation. Recharge wells are also installed,
and once pumped, the water is returned to the ground to reduce
adverse influences on the surroundings or wastewater from the site.
However, the recharge method is not always applicable, depending on
the ground or construction conditions.
Therefore, a pressurizing recharge method was developed. This
method required only retrofitted apparatuses for an existing recharge
well. This paper reports the results of a recharge test and actual
application at two sites. The results showed that the developed
method increased the total recharge flow rate at the site and extended
the applicability of the recharge method itself.
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Abstract

Microtremor surveys are often used, assuming that the ground
structure is parallel-stratified. However, in recent years, microtremors
have been observed in irregularly shaped bedrock structures to estimate
the ground structure.This report introduces a case study in which the
depth of the bedrock was estimated using a microtremor survey for a
site suspected of having an irregularly shaped bedrock structure and
compared with the actual depth of the bedrock.A microtremor survey
provides an approximate idea of the areas with large bedrock slopes. By
focusing on the next stage of investigation, such as boring surveys, the
risk of overlooking the unevenness of the bedrock can be reduced.
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Abstract

When concrete is placed during winter, its setting time is longer
than that in the standard season, and in many cases, trowel pressing
is performed late into the night. Therefore, we verified the shortening
effect of the setting time and basic properties, such as the freshness
of concrete, by using concrete with a nitrate hardening accelerator. In
addition, the workability, such as the trowel pressing sensation of the
plasterer, was verified. Notably, concrete to which 1% of the hardening
accelerator was added by weight of cement could shorten the setting
time while maintaining good workability.
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Abstract

A labor-saving solution is in great demand in fireproofing work owing
to a significant labor shortage. The authors applied a newly developed
second-generation (Gen2) fireproof coating spraying robot for super
high-rise complex building construction, and the following outcomes
were obtained: (1) One robot operator could operate two Gen2 robots
simultaneously. (2) Using two Gen2 robots, they achieved a rate that
was more than twice that of a skilled worker. (3) The stopping accuracy
of the Gen2 robots during autonomous movement was within 10 mm
set as the target value. In the next stage, we plan to continue working to
improve the automated construction technology and further advance its
application in building construction.
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Abstract

We are developed a system to measure the dust concentration in
tunnel pits based on video recordings captured within the pits. The
detection method employed background differencing and machine
learning to identify dust and was compared with existing digital dust
meters in laboratory tests. The results indicated that the detection
accuracy was significantly influenced by background stability. To
mitigate this, we enhanced the imaging system by installing a dark
curtain plate in front of the camera lens, effectively suppressing
background changes. This improvement was validated in laboratory
tests, demonstrating reduced false detections owing to background
variations and enhanced detection accuracy. After improvement, our
system effectively captured fluctuations in dust particle counts under
varying background conditions and showed a strong correlation with
measurements from conventional digital dust meters.
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Abstract

To improve productivity, an integrated construction management
system was developed to handle everything from construction planning
and automatic and autonomous construction management to quality
control. A demonstration was conducted to verify the applicability of this
method. Consequently, the construction management system allowed a
single person to consider the construction planning process. Furthermore,
the construction machinery fleet management system enabled one
system administrator to control 10 construction machines, consisting of
four automatic and autonomous construction machines and six manned
construction machines, and perform automatic construction. For quality
control, the acquired data were automatically processed in real time and
output as a report. This reduced human work by approximately 0.13
people/day.






