1) — FTAH B DBEFEX KD

ZIVXVEF M) LOEGBICKBD VY

New Construction Method for Concrete Work in
Rainy Conditions by Applying Sodium Alginate
Solution to Prevent Rainwater Penetration
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Abstract

Pouring concrete in the rain can compromise its strength owing
to the penetration of rainwater. To solve this problem, this study
proposes a novel method of applying a sodium alginate solution
to concrete surfaces. Sodium alginate is a gelling agent that reacts
with the calcium in concrete and forms an insoluble gel. This study
makes three significant contributions: 1) applying a 0.5% solution
concentration of at least 200 g/m2 can form a gel sufficiently strong
to prevent rainwater penetration, 2) the gel on the concrete surface
does not adversely affect its strength, and 3) the solution of added set
retarders can be applied as concrete surface retarders when concrete
work is interrupted for long periods because of rain. We intend to
conduct verification experiments on larger specimens and apply them
to actual construction in future studies.

)— b °1 OECREEHR

Reinforced Concrete “Slim-Crete®”

EREMEREmEI ) —F TRULY

Self-Healing Effect of Ultra High Strength Fiber

QRI— K&
WBELX (PDF)
EWETEEY

JIIE&x  Takashi Kawanishi
{42 K —H Kazunari Sasaki

FM3hk%  Hiroyasu Kataoka
BB E—  Yoshikazu Ishizeki

VUBINAERD B AaRIKR
Self-Healing State inside the crack

8=

BemEdigmRI ) —F TRULYU—°) [3EBHTEER
BOEIVRZIVTHY, BLED AT MEERICKRKEA Y b D
ZLFELTWD, ZDfesd, VUBNMRERICKNEE LTSS, &
KHEAY MRAIY T LDRIGICEZBEBBONAFEIND, £
T, BAERICEVOUINEZRESEHFEFIOKZRESE, B
AR EBOUENDOEARR R LTc, Fe, ERRETFEM
BMOBFRIA /AT F AT -G EEDRICKY, DUBNAE
AT LI EDREZTofc. TORR, KEAIVY T LHBVIE
KEALAIVY TLRI MY VA b DXFDERIC L) OTEND
MET ST L, UUEINIED 0.1mm T THNUEKER 0.5MPa 1EF
TRICRETEKDZENLEE S T L&A LT

Abstract

Ultra high strength fiber reinforced concrete "Slim-Crete®"
contains a large amount of unhydrated cement even after
hardening. If water penetrates the cracks, self-healing is expected
via the unhydrated cement and calcium reaction. Therefore, water
was allowed to penetrate the specimens with cracks in water
permeability tests, and the crack-closure states were confirmed by
self-healing. In addition, chemical analysis was used to identify the
substances that precipitated inside the cracks. As a result, it was
confirmed that the cracks were closed because of the formation of
calcium carbonate and hydrates. Furthermore, if the crack width
is 0.1 mm or less, water penetration stops even under a water
pressure of 0.5 MPa.
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Abstract

Because the average heat input of the site horizontal robot welding
method is less than 15 kJ/cm, the current interpass temperature
regulation of 30-40 kJ/cm is considered unreasonable for this
method. Therefore, to rationalize the inter-pass temperature control,
we conducted welding operation tests on various square steel
pipe columns using 550-590 MPa class solid wire. The following
conclusions were drawn: 1) The yield point, tensile strength, and
Charpy absorbed energy of the weld satisfies the standard values
for welding wires up to the maximum inter-pass temperature of
approximately 450 °C . 2) By easing the interpass temperature control
from 250 °C to 350 °C or less, the welding time can be shortened by
approximately 25% for short weld lines.
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Abstract

In this study, a bird survey was conducted in central Tokyo, where
green spaces are increasing owing to redevelopment. Species richness
and appearance rates were high in the existing large green spaces.
However, bird species and appearance rates were low in the roadside
trees. Although bird species richness was low in the redeveloped
green spaces, the appearance rate of specific species was high. The
occurrence of the three species that appeared highly was related to
the proportion of trees in the 30 m buffer. This indicates that local
greenery may increase the frequency of bird occurrence. However,
improving the green coverage over a wider range for infrequent
species is also necessary.
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Abstract

Soil cement is used for piles and underground walls. However, it
may be necessary to delay hardening and ensure fluidity to secure the
construction time of the core material and rationalize workability. In
some cases, it is difficult to achieve the target quality, depending on
the conditions. To summarize the current issues, we first evaluated the
effects of W/C adjustment and the addition of retardants on the quality
of soil cement. Next, a slow-acting solidifier developed by Obayashi
Corporation was used to evaluate the impact of the solidifier on the
quality of the soil cement. In this study, we report the results of these
studies and a field case of slow-acting soil cement.
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Abstract

COVID-19 has significantly impacted working styles, which has seen the
rapid spread of remote working and activity-based working (ABW). With
the changing COVID-19 situation, workers' demands for flexible work
styles, and the promotion of diverse management, offices will be shifting
to a form that accepts a variety of work styles in the future. In November
2022, the main building of Technology Research Institute of Obayashi
Corporation experimentally introduced an ABW design setup, which
promotes the workers’ style of work toward the three our core-visions:
“Empathy, Well-being, and Fulfillment” . In this study, we evaluated
whether the new design contributes to aimed working styles. Based on
this evaluation, the direction of the future renewal can be determined.
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With the increase in the use of wood in buildings, there is a desire to
install combustible wooden louvers below room ceilings. In the event of a
fire, there is a concern that the combustion of such louvers may affect the
safe evacuation of occupants. Therefore, this study conducts combustion
experiments on wooden louvers. First, we summarized the current
issues related to the evaluation method of combustion properties. Next,
combustion experiments with two different sizes were conducted to
understand the combustion mechanism. Finally, a simple countermeasure
was devised to mitigate the combustion properties in the early stages of a
fire, and its performance was confirmed.
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(EEEAE) Companies and organizations face the challenge of improving the
work engagement of their workers and connecting this to increased
productivity in office work. Work styles and lifestyles are diversifying,
and it is difficult to improve work engagement based on one-sided
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Abstract

This study aims to obtain information on the locations of workers at
a construction site using 3D-LiDAR. We developed a real-time tracking
system with multiple 3D-LiDAR units around a site. Furthermore,
the system extracts only moving objects from the difference in the
environmental point cloud. Experiments were conducted indoors and
at actual construction sites. As a result, we found that the detection
accuracy of workers in an environment with many obstructions
decreased. Furthermore, some events specific to construction sites,
such as the misidentification of materials as workers, were identified as
drawbacks to be addressed in future studies. In contrast, the tracking
rate of workers who could be recognized was 96%.
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Abstract

This study develops a self-propelled nuclear density gauge robot
and a data integration analysis system to improve productivity and
achieve advances in onsite earthwork compaction quality control. The
self-propelled nuclear density gauges robot measures the wet density
of the ground, whereas the data integration analysis system manages
the data from multiple components. It was verified that the proposed
system was applicable through on-site demonstration experiments.
This confirmed that it is possible to acquire 100 to 1,000 times more
data at a low cost using this system compared to the conventional
method. Furthermore, a productivity improvement was observed.
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Abstract

Owing to growing awareness of the global environment,
decarbonization has become an important factor in the development
of building materials in the construction field. In this study, we
developed an incombustible ceiling material based on a LIMEX board
made of limestone as an alternative to plastic and paper. Since the
LIMEX board is light and combustible, we applied the aluminum foil
composite sheet used for the incombustible wood “Alpha Timber.”
Certification of the proposed incombustible material was obtained
from the Minister of Land, Infrastructure, Transport, and Tourism. In
addition, the material can be recycled by peeling off the surface sheets
during dismantling. Owing to these features, it was applied to the
ceiling of an office building entrance, a temporary accommodation
space for stranded commuters.
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Abstract

Hammering tests for exterior wall tiling are typically required every
ten years. As a technical amendment issued by MLIT in 2018, the
adhesive test can be used as an alternative procedure when organic
adhesives are used for exterior wall tiling. This significantly benefits
building owners because it reduces building maintenance and
management costs. However, to obtain this benefit, it is necessary to
prepare records of the subsurface-repaired areas for concrete walls,
which are the basis of tiling. We developed a method called “Hekireki”
to prepare records by 3D pointing using a mobile phone with LiDAR.
We applied the proposed method to an actual construction site and
found that the method reduced the work time for recording the
repaired area of the surface by 60% compared to the conventional
method.
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Abstract

When attaching steel members to reinforced concrete (RC)
members, it is common to embed an insert in the RC member and
connect it with bolts to transmit the shear force. However, ready-made
inserts cannot be used in mid- and high-rise buildings. In contrast,
the assembly insert used for connecting seismic isolation members is
resistant to tensile forces; however, it is expensive. Therefore, in this
study, we limited the application to connecting secondary members
and developed a “Loc-Lock insert” . This insert is inexpensive and can
be used in medium- and high-rise buildings.
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Abstract

COVID-19 has increased the need for disinfection of environmental
surfaces owing to its significant spread. “Multi Mist,” a disinfectant mist
spraying system, has been developed as a technology for the automatic
disinfection of environmental surfaces when users are not present.
“Cassette Mist” is a compact version of Multi Mist that medical personnel
can easily use. Furthermore, Multi Mist can be incorporated into various
equipment, and its application is expected to expand because it can
disinfect automatically and easily. However, it is expensive to install.
Therefore, we developed a system that can humidify and disinfect
multiple areas using a single set of compressors, chemical tanks, and
control panels to reduce installation costs. This report describes the
application of this system in a permanent construction office.
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Abstract

Planning, developing, and maintaining construction records for cast-
in-place piles requires considerable effort and experience. Therefore,
it is important to stabilize the construction quality of piles, to improve
productivity, and to initiate work-style reforms using artificial
intelligence and information, communication, and technology. This
study outlines the quality control system for cast-in-place piles,
“PiRuler.” “PiRuler” consists of four technologies; the first is “PiRuler-
CP,” an automatic casting simulation system used to share information
during planning. The second is "PiRuler-GEO,” a confirmation system
pile support layer used for quality control during construction. The
third is "PiRuler-SG,” a slurry-specific gravity measuring method used
for quality control. Last is "PiRuler-DB,” a database of construction
records used for maintenance.

BELEICSTZBEBERHOEE LRI
fiEhe

History and State-of-the-Art for Automated
Building Construction Technologies

QRI— FEHH
WBELX (PDF)
EWETEEY

E#—  Yuichilkeda
EH#ME  Koji Hamada

EHOERORY bO—f ([IEBERSIFORY b)
An Example of the Latest Construction Robot
(Fireproof Coating Spraying Robot)

21

B=E

RE, BRPBEORBRILELUEEBOABEMETICKY, &
WEROFBERRISASH TH S, £ TERSHIF, BFFHS
BREOBEBRMORRZ L) —BRENIESH TS, LAL, &
HAMERIADIRBICORY b ERF - EAL TV S R®, BELICK
ZEEDX P DER PN DEHEIC K BRI FDEIRE EHE
Y, BRFHBEOBAMUNDA ) v MEDEWV, £TT 2021 F,
EERRXOAVY—Y T LHRIEN, EREEOFHHFHBEN .
ZhickY, BELELRTOMESZ T2 ETH ORI
L2EAZRET 575G E, TOEREMEEEZEVDH S, KX
T, BHOBEBERMORFBKR PREO BB LESTDOAEMEICD
W%,

Abstract

In recent years, there has been a lack of workers owing to the
aging population and the declining number of young people joining
the construction industry. Therefore, construction companies
have been actively developing construction robots in recent years.
However, because each company develops its own robots, reducing
and recovering their development costs is difficult, and the only
benefit is labor savings. With this background, the RX Consortium
was established in 2021, and collaborative activities began. The
organization aims to accelerate the spread of the developed
technology by reducing its price and encouraging its adoption. This
paper describes the state-of-the-art and future of automated building
construction technology.
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Abstract

In this study, we developed a composite structure in which the
outer part was laminated with mortar for 3D printing, and the inner
part was filled with ultra-high strength fiber-reinforced concrete "Slim-
Crete®." Subsequently, a "3dpod™" building was constructed to collect
knowledge about the design and construction. Furthermore, 3dpod
was designed to take advantage of the features of a 3D printer, such
as a building shape that saves material and provides a large space. In
addition, because 3dpod is a building that utilizes new materials and
construction methods, it obtained national certification for structural
strength for the first time in Japan. We will continue to develop this
and other construction methods using 3D printers.
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Abstract

Mass concrete may undergo thermal cracking because of hydration
heating. External restraints significantly influence the risk of thermal
cracking, which is typically more likely to occur when the concrete
placement is long. Concrete placement planning should consider
various factors, such as concrete supply conditions and construction
processes. However, thermal crack studies require specialized
knowledge and are time-consuming and costly. Therefore, in this
study, we developed a system that uses BIM to perform concrete
placement planning and thermal crack studies in parallel. This system
can be easily operated and is expected to improve productivity.
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Abstract

To determine reasonable specifications for interior sound insulation
in a building constructed using our newly developed CLT unit method,
the sound insulation performance was measured using a full-scale
test specimen for multiple sound insulation specifications. The results
confirmed that the floating floor with concrete on top of the CLT floor
provided significant sound insulation for heavy and lightweight floor
impact sounds. In addition, because the airborne sound insulation
performance is significantly affected by the flanking sound from the
exposed surface of the CLT panels, it is necessary to determine the interior
sound insulation specification by considering the balance between the
target sound insulation performance and architectural design.
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Abstract

A fundamental study was conducted on the amount of CO2
absorbed and various properties of cement paste using a calcium
hydroxide solution injected with CO2 as the mixing water. As a result,
using a calcium hydroxide solution injected with CO2 as mixing
water increased the amount of CO2 absorption. Also, it increased
the compressive strength of the cement paste compared with the
use of ion exchange water. One of the reasons for the increase in the
compressive strength of the cement paste might be that the changes
in the type and amount of calcium aluminate hydrates made the
microstructure of the cement paste denser and decreased its porosity.
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To achieve carbon neutrality, ” Clean-Crete N" was developed. It
is prepared by mixing CCU (carbon dioxide capture and utilization)
powder into low-carbon concrete “Clean-Crete” . Carbon negativity
can be achieved depending on the amount of the mixture. This
study investigated the effects of mixed CCU powder on the quality
of concrete. Consequently, the viscosity increased as more CCU
powder was added. Moreover, compressive strength and carbonation
suppression increased. Furthermore, Clean-Crete N, which is carbon-
negative, was applied to construction work for the first time.
Compared with ordinary concrete with the same nominal strength, it
reduced CO2 emissions by approximately 106%. We plan to expand
the catalyst to multiple sites to achieve carbon neutrality.

A—RY AT« T%&ERK LTz RCEE
RC Walling with Carbon Negative Concrete

BEEHEAVAERC- RS ESEEONEE @ HBE

SEDIEE ML R RO, R% SHETHRAMBRBICHNT, SRORNEE
BETEBERBICE > TERINSBEZRRE L TE, FBEIC
Structural Performance of Exterior RC-Column BIBZNEEEHICER L, TNSOWBEMREDIBEEZBNIC, EH

AT ORMANERR L HERRZRE LT, 5REE, #aPRE
LUAVT ) - PEEERRERE L, BEWMEAMMAICNT 5%
NoDFEEBZIBET 2L LBIC, RRBERICEDEREEDREEZE
BELTc. &fc, TNSDRRICHT BIFMRAZ FEM SR FADEMME
ZRREEL, FEM BRfIC K W AREDIERT EE % RIFEEE TBIRT
EBHTLEMR LTc, E5IT, FEMBBITICK BEMERRRICK Y, 513k

and S-Beam Joint Using High Strength Rebar
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:_#_: E N Tatsuo Mitsui for joining the RC column and S-beam without the S-beam penetrating
(BRETAER) the RC column. The exterior structural performance of this method was
investigated using cyclic loading tests under varying axial forces. Tests
TETS were conducted on various specimens with different joint types and
] o concrete strengths for the exterior joints. Structural design methods
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were derived based on the test results. Furthermore, the applicability of

Ty EAL—t ] g nonlinear finite element (FE) analysis to the structural behavior of joints

; was investigated. The FE analysis reproduced the nonlinear behavior of

the test specimens. The structural performance was also evaluated using

FE analyses. Hereafter, valuable space will be efficiently provided using
this method.
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Abstract

An overlaying method using an ultra-high-performance fiber-
reinforced cement composite (UHPFRC) was developed as a repair/
reinforcement method for the deterioration of RC decks of steel
bridges. In this study, to confirm the reinforcement effect and fatigue
durability improvement effect of the ultra-rapid hardening UHPFRC
“Stiff-Crete,” static tests of beams overlaid with various materials and
wheel load running tests of deck overlaid Stiff-Crete were conducted.
Consequently, the shear strength of the overlay deck may not depend
on the material strength or the thickness of the thickened layer. It was
confirmed that Stiff-Crete is more resistant to interfacial delamination,
top surface cracks, and water leakage than steel fiber reinforced
concrete (SFRQ).
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Abstract

Eccentric wing beam construction (EWB) is a new method that
consists of variable horizontal haunch widths to facilitate adjustment
with exterior walls and other elements. Furthermore, it ensures the
effective utilization of the interior space. In this study, structural
performance was verified through experiments and analyses. As a
result, it was confirmed that the EWB method with different haunch
widths exhibits the same high structural capacity as the conventional
wing beam construction method, which consists of the same haunch
widths, provided that the joint panels are maintained elastic and that
the EWB follows the specifications of the haunches.
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Bl %= Yoji Ishikawa . The government of Japan ha}s decided to participate |r'1 the Artemis

GRSRE R AIEER) mission, a federally fundgd United States h‘uman spaceflight program
N— Lo . focused on lunar exploration. As a part of this program, the future need

/NE#Z  Hiroji Koseki to establish a lunar base is imperative. The lunar base concept envisions

(KHAERE) the creation of various zones and infrastructure elements, such as landing

pads for landing craft, roads for transporting supplies, a power plant, and
residential facilities. Given the substantial transportation costs of bringing
materials from Earth, prioritizing using lunar resources in manufacturing
is imperative. Therefore, we studied the solidification of lunar regolith
by sintering or melting employing microwave and laser additive
manufacturing techniques. Additionally, we conducted tests to evaluate
the compressive and bending strength of solidified materials created
from lunar regolith simulants. We examined the potential applications
of these manufacturing methods, including their suitability for tasks like
constructing pavements and creating protective layers against meteorite

impacts.
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In this study, a dust-prevention material composed of lignin
sulfonate, a component of wood ingredients, was developed to deal
. with flying sediments and dust generated during construction. This
ih':l:'. —& Kazu.kl'lde . 0 dust-prevention material has a low environmental impact owing to
= fE  Toshihiko Miura its natural nature. The dust suppression effects of the concentration
and rainfall were investigated in laboratory tests using a small wind
tunnel test apparatus. In the field test, the dust control material was

25 232 spread on the soil, and the amount of dust generated was measured
using a measuring device with a blower, confirming that the material
2 effectively controlled dust dispersion. In contrast, owing to the low
T durability of rainfall, a dust prevention material of a polymer resin
}En 15 should be used with the material if rainfall resistance is expected.
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Abstract

As a treatment technique for soil and groundwater contamination
with chloroethenes, agents are injected into the ground to activate
chloroethenes-dechlorinating bacteria. However, new methods
for treating sites with fewer chloroethenes-dechlorinating bacteria
are required. One solution is injecting isolated and cultivated
chloroethenes-dechlorinating bacteria into the ground, called
bioaugmentation. In this study, we isolated Dehalococcoides from
chloroethenes-contaminated groundwater, which can dechlorinate
tetrachloroethene and trichloroethene into ethene. Using repeated
limiting dilutions, microbial community analysis, and microscopy, we
isolated Dehalococcoides and renamed it Dehalococcoides mccartyi
NIT-OBY. Strain NIT-OBY completely dechlorinated high concentrations
of trichloroethene in 28 days and then rapidly increased. This result
indicates that strain NIT-OBY is useful for practical use.
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Abstract

The Obayashi Corporation is working on the practical application of
abalone land-based aquaculture; however, the labor cost of management
is a drawback. Coloring of breeding water from residual food and feces
makes the abalone less appetizing and hinders its growth. Previously,
an electrolytic system was used to reduce chromaticity; however,
because maintenance of the system is labor-intensive, we considered
ozone treatment, which is easy to manage. It was found that an ozone
concentration of 1 mg/L or less was sufficient to reduce chromaticity
without adversely affecting abalone and water-treated microorganisms.
Furthermore, combining ozone and microbial treatments in land-based
aquaculture may be safer in reducing coloration. In future studies, the
feasibility of the practical application of the ozone treatment technology
is considered by conducting demonstration tests.
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Abstract

A numerical ashfall calculation code including the effect of inertia of ash
particles is developed to study small-scale variations of ashfall distribution
in cities resulted from disturbed airflow by buildings. Calculations of
fallout of volcanic ash in wind approaching a single building having
simple shape show that the flow patterns of ash around the building
depend significantly on particle sizes. Ashfall simulations in a built-up
area in a city are also carried out. The results indicate that the ashfall
amount can locally exceed 1.5 times the ones provided, for example, by
large-scale prediction which gives rather smooth ashfall distributions.
Implication of the present simulation in considering the mitigation of

Sl ﬁ’:ﬂt ashfall-induced damages will briefly be mentioned.
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SREAR  Yumilida ERRTEET Damages caused by gusts, such as tornados and downbursts, have

increased in Japan. However, wind loads on buildings in a tornado
NG {2 Yoshiyuki Ono flow are unknoyvn. Itis importapt to consider a tornadoithat produces
, - the highest wind load according to the target building geometry
i :EBR S.atoru G9t° ; . because tornadoes found in nature vary in size and translation speed.
KER BB Kiyotoshi Otsuka Wind pressure measurement experiments were conducted using a
tornado generator to clarify the effects of tornado-to-building scale
ratio, swirl ratio, and tornado translation speed on wind loads. Based
on the experimental results, a proposal for tornado experiments and a
numerical analysis of real buildings are presented.

2| K&  Daisuke Somekawa

f
o

BNE-DENFS C

BEa LT —RAORINE— 7 ZERECf
Minimum Peak Pressure Difference Coefficient Cf in the
Constant Flows

28



BHELKRIELE (U—F B2) OEEEHDME
PREF

Evacuation Confirmation for Room
Evacuation in Route B2

QRI— KEHH
WBLELX (PDF)
EWETEEY

RN AT
A #—

Yusuke Tokuno
Jun-ichi Yamaguchi

Lwatigroom)

lroom Dtundin.q(room)
P BRELL >1.2m
Aroom < 200m

Hyoom = 2.1m
room = 0m

[FEES Dstroom) = 1.2m]
d(room) = 0.8m

Dca(raum) 212

HH e s [

75 - TERL [m]
30m/4y 5ty 15SmELF

AT R troom som/s okt mpl T |U

HH E i Broom 0.7mpL k ]

TEEZW | Pog LT [m]

SEAIRE | bwan goom) | 5.0V Arpom B4 F O

BHRPRIDE (U— b B2) OBRERHOEZRETFE
Simple Method of Evacuation Confirmation for Room
Evacuation in Route B2

Bz

W, B#ERSRIDENMETTE N T L ITHEVBHER SRIDERE
AL, HHEBRRELENTS5ENEMLTNS, TOBBERLE
SEEEEICEEYTHBORARICINE TEZ CGERINTERD, 2021
F5BICHRINIARILAZE Ob— b B2) Tk, BFHFOYIRIESH
ZOREBRNDEANMEALTWS, e, HEDF 71 ALIVETIE,
NEKEL L TEBRERET R —ADEE2TVSBH, 2023 E4 8D
ERERICETHZEEDREICELY, IL— b B2 AV TR SR
EHRTEIBE, BBEADODORED—PHENETND, KR
TlE, b= B2 ZFALYPT KT 58, HEH S5HAENDIFHRD
H CEBBERIOREFHE CELBRRAFEERET 5, %1z,
INREEEOREABRERE BV AB AR F ADORFEBEEICE
TRRENBRICOVTRET 2. 5%Id, BIM L BEHESHEZZETE
FRHR SRITOHEHELEEIT I,

Abstract

As the demand for deregulation in building planning has increased,
several issues have been addressed by implementing an evacuation
safety confirmation approach. While the conventional verification
method is mainly used for buildings, such as warehouses or factories,
introducing a new verification method (Route B2) in 2021 has
expanded its applicability to offices and stores. Furthermore, there
is a growing need for smaller windowless rooms, requiring creative
solutions. In line with the 2023 revision of the standards for windowless
rooms, certain measures will be relaxed if evacuation safety can be
ensured using Route B2. In this study, we propose a methodology that
streamlines the utilization of Route B2 and provides a comprehensive
overview of the practical verification process.
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Abstract

This study develops a next-generation road concept called “Diver-
Street” using above-grade and underground space. Roads are
expected to relieve traffic congestion by having two layers of roads.
Using sheet-pile eternity, pull-out construction, sidewall construction,
and backfilling construction were not necessary. Therefore, cost and
construction time are reduced. An abstract method, verification of
constructability, and workmanship through a full-size mock-up, field
measurements, and car driving tests were conducted. The construction
error of the sheet pile, noise, vibration, and height of the underground
space satisfied the general permissible values given in the guidelines.
The deflection of the PC floor slab during the car driving tests was
minute and elastic.
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Abstract

In this study, a wireless strain measurement system (Haka-Router) was
used to monitor the strain of steel support in real-time in a mountain
tunnel. In addition, a stress prediction curve was created from early
measurements after erection, using two methods: the empirical
measurement method and the hyperbolic method. The stress after
convergence was predicted using a stress prediction curve. As a result,
equipment installation was completed before erection, and there was no
need to approach the face. The stress after convergence was expected to
be within the control value when excavating at 10 m, and the suitability
of the support was confirmed at an early stage. No significant differences
were observed between the predicted and measured values.

KAITBZHA LT ILEHEDOZTRMIE T %
DFFE
Development of Efficient Pre-Loading Method

for Earth Retaining Wall Using Corner Angle
Brace During Excavation

QRI— K&
WBELX (PDF)
EWETEEY

ER &  Yuki Tomiyasu
JoH B Yasuo Motoi

BERE LIC v v FEEBI LIe RMFTEND#IEAFE
Pre-Loading Method to Corner Angle Braces with Additional
Jacks in Walings

30

8=

BHIITEICBVT, FHEOIRPEMEZMG G LKV ILBHZR
T& LT RAGHITROYIRDIRBAREISE, ILBOZRI L
LTRMTEDNEAETNS, L, RIITEDFENZWNEEPF
BT ERGSEIE, ERATSMHOMAOHFE—LBIPT L,
WEBDHEDBALGERDRRLEES, ThZERBL, RAITEZHRA
LIl B HEDER & & URENICHET 58, RELICTLO—
FovvyFEBML, RAFTEEEDICTLO— FEICENZEEAYT
BLEZRE LT, BURREKRBOILZEDEEZ B CRARR
BLUZOBRFREZREL, REDTEOERICE>TTLO— FE
ICRRINNRANCHNZEATES I 2R LT, T5IT, B
EDISGAM Y I ZXET &Y, ILBHDRFHIRETEDHE
R BFEZRE LTc. 5% ERAEREZERLFARFTEROZ
HEPHAGHELIAEZRIEL TV FETH S,

Abstract

Corner angle braces are adopted as timber supports for earth
retaining walls depending on the plan or section of the excavation.
However, the larger the excavation scale, the less efficient the timber
support. Based on this background, a method was proposed to
introduce an axial force to timber supports. In this method, hydraulic
jacks are inserted into walings as well as corner angle braces. A scaled
model test and a full-scale test at a construction site were conducted.
These tests revealed that the proposed method increased the axial
force of each corner angle brace efficiently when the hydraulic jacks
were activated. In addition, the design method for earth retention
adopting the proposed method was investigated through analyses.
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Abstract

Centrifuge model testing can reproduce a behavior of the actual
ground and structures by applying a centrifugal force to a scaled
ground model. The Obayashi Technology Research Institute introduced
a centrifuge facility in 1999 and conducted various experiments to
clarify the various mechanisms of geotechnical engineering. In recent
years, experiments focusing on advancing analytical techniques
and developing field-applied technologies have been conducted
to meet various social needs. This paper discusses two examples of
the advancement of analytical techniques and six examples of the
development of field-applied techniques, along with their outlines,
features, and effects.
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Abstract

In the construction of cast-in-place concrete piles, the concrete is
cast after inserting a rebar cage into holes previously drilled into the
ground. Generally, confirmation of the finished shape after concrete
placement is frequently omitted by confirming the shape of the drilled
hole using ultrasonic measurements. Recently, the requirement for
quality confirmation has increased. Therefore, we developed a test
method with new equipment using an electromagnetic wave radar to
visualize the finished shapes of cast-in-place concrete piles. Through
experiments using actual piles, the prospects of evaluating the finished
shapes of piles using the developed technology were demonstrated
empirically.
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Abstract

In mountain tunnel construction, geological risks, such as sudden
boundaries, fault zones, weak rock areas, and unexpected water
inflow, are difficult to assess through surface-based surveys. Therefore,
exploration ahead of the tunnel face is important. In this study, we
developed the "Water Hammer V-Checker," using drilling vibrations
to measure the P-wave velocity distribution up to 150 m ahead of the
tunnel face. By comparing the results of the borehole logging and tunnel
face observations in the same section, it was confirmed that this method
could effectively investigate the hardness and velocity distribution of the
rock mass. We intend to promote the implementation of this method and
work towards accumulating expertise.
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Abstract

This discussion focuses on the applications and perspectives of
computational fluid dynamics (CFD) in architectural wind engineering.
First, we present the proposed procedures for enhancing the
reliability of CFD predictions for wind-load assessments. In addition,
we elaborate on CFD applications in wind environment evaluations
and wind load assessments at Obayashi Corporation. Concerning the
wind environment, we addressed pedestrian comfort and highlighted
instances of wind flow fluctuations and their impact from urban
canopies. In terms of wind load assessment, we present the CFD results
for three building cases alongside wind tunnel test outcomes. These
results demonstrate that the appropriately executed CFD simulations
are comparable to those of the wind tunnel experiments. Finally, we
discuss the current challenges and prospects associated with using
CFD.



B4 CFRP 7—THiZH#E & 9% RCHED
¥

Development of RC Column with Recycled
CFRP Hoop Ties

QRI— KEHH
WBLELX (PDF)
EWETEEY

{42 K EKA Tomohiro Sasaki

R & Hiroya Hagio
THFMHE TakayoshiHirata

BHECFRP7 — 78

B4 CFRP 7 — 7B DR & B4 CFRP 7 —THiZ AL
TEATERM DIBIGIRR
Arrangement of Recycled CFRP Hoop Ties and Damage of RC
Column with Recycled CFRP Hoop Ties

8=

IRBERS IOREMRAADRE LEVKRITEENEE >THEY, X
REBRZLFRGEETHBLEBRCTETT 2KFMBEHRE
(FOV) BN TICHIRENT WS, FCOV ICIIERT BKERZITE T 578
D CFRP #BEKER >V HMEHENZ D, BEHRARREDFIRIC
&4, B85 - DG ED 15 FETEATELGL LS, FRERD
22 DBUGNEBLIBEE RS, £TT, AARTIE, EEFED
CFRP &R >V #Z DE TV IT L TT7—TRITIMI LcB4% CFRP
T—TEHDHBORE & LTRERAATEGVNIOVTRET 21
&, BE CFRP 7—TEiZw#EI & T 5 RCEDIEATEHHERRZT
WV, ZORIFTRDEZERMEREIC DWW TR LTc. TORER, B4 CFRP
T —THEwsH &Y 5 RCEDMIFT I LB EREIE, EROER
BEEHRH LT D RCELESETHY, MITHAEEREREIE, &
BETAEDFECHEYNGHETE S LD o, SHEBREM
HOBRMERDREIICHVS, # L TRETLTWERLY,

Abstract

Hydrogen has gained popularity worldwide as an alternative energy
source to fossil fuels and hydrogen fuel cell vehicles (FCVs), which
runs electricity generated from hydrogen and oxygen, are released.
FCVs are equipped with high-pressure hydrogen tanks fabricated from
carbon fiber reinforced polymers (CFRP). However, these tanks have
limited lifespans owing to regulatory restrictions and require proper
disposal after 15 years even without degradation. This study developed
an RC column utilizing recycled CFRP hoops from discarded tanks as
hoop ties (CFRP column), and its performance was evaluated based on
a cyclic loading experiment. The experimental results showed that the
flexural and ductility capacities of the CFRP column were equivalent to
those of the conventional RC column.
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Abstract

Recently, the disposal of non-vegetables and other food products
has increased annually, and CO2 is emitted as combustible waste
during their treatment. Photosynthetic fuel cells generate energy
from discarded plants. This is expected to reduce waste and provide a
new source of renewable energy source. Furthermore, it can be used
as highly aesthetic building materials, and architectures using such
materials would be called photosynthetic architecture. In this study,
we installed large-scale photosynthetic fuel cell panels outdoors
and observed their color changes and electric power generation
throughout the year to validate their applicability in architecture.
This paper presents the experimental results. In future studies, the
applicability of this method to buildings in the future is further
explored.






