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Initiatives to improve productivity of trapezoidal CSG dams during
construction of Naruse Dam embankment

Hirokazu OKI, Youichi IZUSHI, Takahiro SUGAI

Naruse Dam is the largest trapezoidal CSG dam in Japan, currently under construction in Higashinaruse
Village, Ogachi District, Akita Prefecture. The site is located in one of the snowiest areas in the Tohoku
region, and pouring of CSG and concrete is not possible in winter, so the pouring period is limited to seven
months from mid-April to mid-November. Reliable construction is required while ensuring quality and
safety in the short construction period, and efforts are being made to utilize DX to meet this requirement,

and this article introduces these efforts.
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Study on methods for verifying the shape and quality of construction 3D printers

Makoto SAKURAI Yasumitsu ICHIMURA, Amane OOTANI
and Tatsuya TSUTSUMI

In recent years, the use of construction 3D printers has been increasing in civil engineering projects
directly managed by the Ministry of Land, Infrastructure, Transport and Tourism, but currently there are
no regulations on how to check the finished shape or quality. In this report, we summarize the
implementation status of finished shape and quality control in cases where construction 3D printers have
been used, and report on the status of the study toward formulating a method of checking the finished shape
and quality that takes into account the characteristics of construction 3D printers.
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PRODUCTIVITY IMPROVEMENT OF TUNNEL LINING USING LOW-CARBON
SELF-COMPACTING CONCRETE

Hirokazu MIURA, Koichi NAKATANI and Hiromitsu KOYAMA

We applied both the Self-Compacting Concrete (SCC) Tunnel Lining System and Low-Carbon SCC to
improve productivity and reduce environmental impact in the Tawarayama-Toyota Road Tunnel No. 1
construction project in 2022. As result, it was constructed high-quality lining with no surface air-voids or
unfilled areas, and the number of workers was reduced by half and the time was reduced by 40% in concrete
casting. Additionally, we have gotten CO2 emissions equivalent to those of ordinary lining concrete by
Low-Carbon SCC.
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LABOR-SAVING EFFECTS OF A REBAR INSPECTION SYSTEM USING 3D
MODELS GENERATED FROM POINT CLOUD DATA AND EFFORTS TOWARD
THE UTILIZATION OF BIM/CIM

Takashi NAKANO, Hiroya ETO and Masaaki UESAKA

One approach to improving efficiency in the civil engineering and construction fields through the use of
digital data is the streamlining of rebar inspections by means of 3D models generated from point cloud data.
By comparing this method using 3D models with conventional methods, we can reduce the inspection work
time by approximately 80%. In addition, we explain the efficient utilization of BIM/CIM as part of efforts
to achieve the rebar inspection goals outlined in i-Construction 2.0.
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EFFICIENCY IMPROVEMENT AND PRODUCTIVITY ENHANCEMENT OF
CONSTRUCTION MANAGEMENT IN PIPING WORK USING 3D MEASUREMENT
TECHNOLOGY

Tetsuji KITANO, Hidenori MATSUBAY ASHI and Ryosuke IMAI

This paper discusses the efficiency improvement and productivity enhancement of construction manage-

ment operations in pipe work using 3D measurement technology. The construction industry faces chal-

lenges such as labor shortages and low productivity, leading to the promotion of ICT adoption through i-

Construction. The city gas industry is no exception, requiring the digitalization of on-site operations. This

initiative aimed to improve the efficiency and productivity of on-site work and construction management

by integrating 3D data generation technology using iPad/iPhone LiDAR scanners with the ANDPAD ap-

plication. ANDPAD 3D Scan is a system that acquires and processes 3D data of on-site conditions, such as

piping, to generate small-capacity 3D images. By reducing drawing creation man-hours through 3D images,

expanding electronic whiteboards and electronic application/approval functions, and linking with the

ANDPAD app, we achieved improvements in work efficiency and communication.
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STUDY ON THE OPTIMIZATION OF CONSTRUCTION SITES

Masahiro OGAWA, Yushi SHIIBA

The Chugoku Regional Development Bureau is currently developing the National Highway No. 2 Ta-
mashima-Kasaoka Road Project with the goal of opening the road to traffic by the end of FY2026. In this
project, multiple construction sites are underway at the same time, and in order to ensure the opening of the
road, it was necessary to realize an optimal process plan that eliminates waste and unreasonableness, and
to make smooth progress in the construction.In order to solve this problem, a new on-site management
method was studied in the construction site planning stage, which utilizes a production planning simulator
to study in advance the allocation of machines without excesses or deficiencies, and machine planning that
can achieve the target workload while preventing process delays.This paper reports on the optimization of
construction sites using a production planning simulator for the manufacturing industry, which was imple-
mented on a trial basis for the construction of the Tamashima-Kasaoka road.
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EVALUATION OF THE EFFECTIVENESS OF A RELIABLE COMMON DATA
ENVIRONMENT FOR INSPECTION DURING THE CONSTRUCTION PHASE

Fumiya MATSUSHITA, Kanae MIYAOKA, Bumpei MIY AZAKI, Shunichi
FUKUYAMA, Ryoko ARASHIDA,Toshihiko MORITA and Kazumasa OZAWA

Although ICT-based construction is becoming more widespread, data distribution inefficiencies remain
an issue. To address this, the R-CDE platform was developed to centralize and authenticate data. Applied
to stage inspections and technical examinations in public works projects by the Ministry of Land, Infra-
structure, Transport and Tourism, R-CDE reduced working hours by approximately 66% for contractors
and 78% for clients, while also enhancing information sharing and construction management quality.
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UTILIZATION OF THE DATA MANAGEMENT SEDIMENT EXCAVATION CONSTRUCTION
AT UPSTREAM OF MIWA DAM IN FISCAL YEAR 2022

Wataru KOSE

Enabling construction management at multiple sites by digitizing construction information and
achieving productivity improvement throughout the entire construction project. The construction sites are
20 km apart, so utilizing data was required to reduce the movement to each site as much as possible. In
the excavation site, improved efficiency of operation management by payload management and real-time
location information during sediment transportation. In the land reclamation site, simplifying quantity soil
surveying by utilizing a smartphone and promoting efficiency of the work by the Machine Control
function. In addition, shortening the movement time by progress monitoring, instruction giving, quality
control that are real-time from the remote location and reducing useless time such as the surveying
waiting time of the as-built survey by the aerial photo surveying thoroughly.
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Example of Utilizing Construction History Data through the ICT Construction Stage 11
Challenge

Kazuhisa NAGAHARA,Shou HANEDA, Akihiro TOBA

In the South Kyushu West Circular Expressway project being developed by the Kyushu Regional Development Bureau
Yatsushiro River and National Highway Office, sitt management utilizing data for productivity improvement is being
implemented during the trial construction of ICT construction Stage II, particularly in earthworks (excavation, slope shaping,
soil transportation, etc.). In this process, supervisory personnel were required to be actively involved in Budget and actual

management and reviewing soil distribution plans.

In the road improvement project, multiple construction contractors were involved in soil distribution, and the operating status
of large dump trucks transporting embankment materials was accurately communicated to optimize efficiency. This paper
reports on a case study of trial implementation of site management utilizing construction history data to minimize work losses,

aimed at solving this issue.
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Issues related to the development of the construction progress data distribution environ-
ment that contributes to the promotion of "ICT construction Stage I1"

Tatsuru NINOMIYA, Yasuhiro SUGITANI

This study examined and developed a prototype of the construction progress data distribution environment to pro-
mote "ICT construction Stage 11", which aims to further reduce manpower by visualizing information on construction
sites in real time and improving work efficiency. This paper presents results of the data distribution issues obtained
through the prototyping of the process progress data distribution environment.
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DX Initiatives for the Construction of the Upper Section of Hakozutsumi Viaduct on
National Route 4

Kouhei SUKE, Dai SAGO and Kazushi TSUKAMOTO

In rapid launching erection method, where construction time is limited, the supervisor needs to instantly
grasp the status of the superstructure and equipment to make appropriate decisions while considering the
time schedule. Conventionally, personnel assigned to each point took measurements manually. As a result,
the supervisor used radio communication to consolidate information and determine the situation, however
this required time to respond and carried the risk of human error. To complete construction within a limited
time limit, it is essential to have a mechanism that quickly and accurately collects and centrally manages
data such as straightness, deflection, and reaction force. This newly developed system can automatically
collect various data and construct a digital twin that can be viewed by anyone on the Internet browser. The
system would speed up and improve the accuracy of information transmission and assist supervisors in their
decision-making.
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DOIPEL 72 DA R SN D,

PROTOTYPE DEVELOPMENT OF A DECISION-SUPPORT TOOL FOR
INCIDENT REPORT HANDLING IN SEWER PIPELINE FACILITIES

Ryosuke MARUYAMA, Kazumasa OZAWA

In this study, we developed a RAG-based prototype to support on-site decision-making for sewer pipeline
incident reports by local government. Upon field data entry via PC or smartphone, it retrieves past cases
and suggests response plans. Built on AWS with simple PC-folder sync, it is operable without Al expertise.
The intuitive interface minimizes training needs, and rapid retrieval accelerates field operations, enabling
more timely maintenance interventions and improved resource allocation. Validated on 300 synthetic cases
from City A’s FY2022 records, it produced contextually appropriate plans. Future work will apply real data
to quantify staff feedback and instruction-reduction effects.
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AN EFFICIENT INSPECTION METHOD FOR THE UNDERSIDE OF THE
SUPERSTRUCTURE OF A PIER-TYPE WHARF USING A SMALL DRONE

Shiho KAWABATA

When inspecting and diagnosing piers, it is important to check the condition of the underside of the pier

superstructure, as salt damage and other factors can reduce the load-bearing capacity of the underside of the pier

superstructure. Meanwhile, the number of engineers in the maintenance and management of port facilities is decreasing

due to the declining birthrate and aging population, making it necessary to further promote digital transformation in the

infrastructure field. For this reason, we investigated an efficient and safe inspection method that uses small drones

instead of the conventional visual inspection for the inspection of the underside of the superstructure of pier-type quays.
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Approach of the ICT/DX in the times of disaster prevention, the maintenance
at Utsunomiya national highway office

Yoshinori MORI, Kyosuke IWAMI, Yoichi YOSHIDA, and Kazuhiko SASAKI

Large-scale natural disasters such as the Great East Japan Earthquake in 2011 and the Noto Peninsula
earthquake in New Year's Day in 2024, 12 years passed from a ceiling board collapse accident of Chuo
Expressway Sasago Tunnel again, but the road cave-in accident that assumed the corrosion of the sewage
in the Yashio, Saitama city in January, 2025 occurs, and there is no end to accidents to be caused by
deterioration of the infrastructure. On the other hand, further improvement of the productivity is found
because of the overtime work was applied at the construction site from April 1, 2024. In the Utsunomiya
national highway office, I aim at extension of life, productivity improvement, the way of working reform
in the pavement maintenance construction and both people of ordering cooperates toward a switch to
construction, way of working reform and productivity improvement including the utilization of the robotics

at the disaster.
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Improving roadside object inspection using XAl (Explainable Al)
- Promoting "NORTH-AI/Eye," an innovation in infrastructure management based on a collaboration
agreement with Hokkaido University -

Masaya IMANISHI, Yukihide YAMAZAKI and Yasuyuki NISHTYAMA

The Hokkaido Regional Development Bureau, in collaboration with the Graduate School of Information Science and
Technology, Hokkaido University, is working on an initiative aimed at improving productivity in the inspection and diagnosis of
road accessories (fixed visual guidance posts (arrow feathers), signs, lighting, etc.) by replacing the current "inspection using aerial
work platforms and telescopic cameras” +"manual diagnosis" with "inspection using drones" +"diagnosis using AI" in the future,
and obtaining unified diagnosis results regardless of who carries out the inspection. This paper reports on the progress made so

far.
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MARKOVIAN BRIDGE DETERIORATION PREDICTION CONSIDERING
COMPONENT SPATIAL POSITIONS USING GRAPH TRANSFORMER

Shogo INADOMI and Pang-jo CHUN

Bridge component deterioration often exhibits spatial propagation and damage localization. This study
proposes a Graph Transformer-based Markov chain model that incorporates the position of bridge compo-
nents. The model represents adjacency among components as a graph and uses damage ratings as node
features to predict future conditions. Evaluation on both synthetic and real bridge inspection datasets shows
that the proposed method outperforms conventional approaches in prediction performance. Additionally,
analysis on attention weights reveals that the model is consistent with deterioration mechanisms. The pro-
posed method is expected to serve as a fundamental technology for advancing bridge management.
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FORMATTING JAPANESE MANUSCRIPT FOR JOURNALS OF JSCE

Taro DOBOKU, Hanako YOTSUYA and John SMITH

One of the challenges in common utility duct projects is the rework that occurs during construction when
existing underground utilities are found in locations different from those indicated on the records. Therefore,
common utility duct construction projects are based on preliminary excavation to confirm existing
conditions, followed by contract issuance premised on revised designs reflecting actual site conditions. As
a result, the construction period typically takes around three years to complete. Therefore, common utility
duct construction projects are based on preliminary excavation to confirm existing conditions, followed by
contract issuance premised on revised designs reflecting actual site conditions. As a result, the construction
period typically takes around three years to complete. This paper presents findings on the effectiveness of
front-loading existing underground utility information, as well as considerations regarding the 3D modeling

and utilization of such information.
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ROAD SURFACE EVALUATION FOR SIDEWALK
BY USE OF THREE-DIMENSIONAL POINT CLOUDS AND GIS

Shohei SAKAN, Kazuya TOMIYAMA, Takuma SANADA,
Subaru YOSHIDA and Kazushi MORIISHI

In recent years, demand for the human-centered maintenance of pedestrian spaces increases in ensuring
safe and comfortable traveling for diverse road users. However, no inspection and maintenance standards
of road surface maintenance for sidewalks have so far been established. This study examines a surface
evaluation method that integrates novel visualization techniques based on three-dimensional point cloud
data collected on in-service sidewalks. For this purpose, multi-directional hillshade maps are generated to
identify the locations and characteristics of surface irregularities. Then, the maps are integrated with differ-
ential aggregated contour maps that express the degree of deterioration using color gradation in a geo-
graphic information system (GIS). The result shows the integrated map has an ability to identify surface
deformations which lead administrative defects. The outcomes of this study will contribute to an efficient

solution which centrally manage multiple datasets in a GIS.
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A SIMULATION ON A RISK ASSESSMENT OF AN EMBANKMENT UTILIZED
ATTRIBUTE INFORMATIONS OF BIM/CIM MODELS

Jun KOBAYASHI, Yoshio ABE and Kiyotaka UCHIIKE

In FY2023, BIM/CIM-utilizing construction projects focused on reaching consensus among construction parties based
on the visual appearance of the model, but the essence of BIM/CIM is to utilize attribute informations added to BIM/CIM
models at each stages of the construction process. Here, we conducted a simulation of a risk assessment at the maintenance
stage based on attribute informations added to BIM/CIM models for an embankment work. By applying this simulation,
we could evaluate the risk that could not be detected by a conventional compaction management.
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Predicting environmental changes in rivers using Al

Motoki HIRATA

Until now, the impact of dam construction on downstream rivers has been evaluated by examining
changes in the riverbed, water quality, and flooding frequency for each cross section, mainly based on
empirical rules. However, in order to make the evaluation more quantitative and efficient, we tried to use
Al to predict environmental changes. In this presentation, we report an example of predicting vegetation
changes in the river downstream of a dam in an environmental impact assessment of the Daidogawa Dam

construction project.
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INSPECTION PLANNING OF EROSION CONTROL FACILITIES
UTILIZING AUTONOMOUS UAV SYSTEMS

Toshiaki KOIKE

Conventional inspections of erosion control facilities have primarily relied on visual assessments con-
ducted by inspectors. In recent years, unmanned aerial vehicles (UAVSs) have garnered increasing attention
as a means of enhancing both safety and operational efficiency. Notably, UAVs equipped with autonomous
flight capabilities enable standardized inspections that are less dependent on the experience and judgment
of individual inspectors.This study proposes an inspection planning framework for erosion control facilities
that leverages autonomous UAV systems to streamline the entire process—from initial planning through to
data integration and reporting. In addition, the applicability of the latest related technologies was evaluated
to verify their potential for advancing future inspection methodologies.
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360-Degree Panoramic Infrastructure Inspection System in Storm Drains

Yu Chen, Tatsuro Yamane, Shiori Kubo, Pang-jo Chun

The deterioration of underground storm drain infrastructure poses a critical challenge for urban asset
management, as damage often remains undetected until catastrophic failure occurs. This paper introduces
a novel inspection information management system integrating 360-degree panoramic imaging with
automated damage detection to enhance storm drain condition assessment. Our system utilizes
commercially available 360-degree cameras mounted on robotic platforms to capture equirectangular
images of drain interiors. These images undergo processing through a specialized framework that
converts them to cubemap representations to address spherical distortion, applies semantic segmentation
for corrosion detection, and reconstructs processed data into comprehensive visualizations with damage
overlay information. By incorporating Structure from Motion (SfM) techniques, the system establishes
spatial relationships between multiple camera positions, enabling intuitive navigation while maintaining
contextual awareness. For damage detection, we implement a modified Segment Anything Model with
Low-Rank Adaptation fine-tuning, specifically optimized for corrosion identification in storm drain
environments. Field implementation demonstrates the system's effectiveness in detecting and visualizing
damage while minimizing false positives through selective face processing. The system operates in both
cloud-based and local environments, providing deployment flexibility without sacrificing functionality.
This integrated approach contributes to digital twin development for infrastructure management and

supports more efficient maintenance planning.
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Structured Light Implementation Using Laser Modules
Considering Cross-Section Shapes in Camera Pose Estimation

Takuya IGAUE, Qi AN and Atsushi YAMASHITA

In this study, we construct a structured light system through simulations that validate the accuracy of
camera pose estimation with an omnidirectional laser. 3D measurement systems using mobile robots are
widely adopted for deformation inspection of infrastructures such as tunnels. Line-structured light method
can be applied on relatively small mobile robots because it comprises a single camera for sensors. However,
the previous method theoretically has pose estimation ambiguity in roll angles for cylindrical structures.
This study analyzes the relationship between cross-section shapes and measurement accuracy and designs
a more plausible structured light module mountable on UAVs and quadruped robots.
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UNMANNED CONSTRUCTION WORK ON THE OKAWAHAMA SECTION OF
NATIONAL ROUTE 249

Seiichi TANI, Masato KURATA and Shoki KIMURA

This paper reports on the results of unmanned construction in disaster recovery work on the Noto
Peninsula. This natural disaster, which recorded a maximum seismic intensity of 7, caused enormous
damage, including cracks in the ground, landslides, collapsed buildings, and tsunamis, completely changing
the scenery and life of the region. In addition, because repeated heavy rain disasters increase the risk of
secondary disasters, we decided to introduce our proprietary general-purpose remote control device,

"Surrogate®."
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DEMONSTRATION EXPERIMENT USING AUTOMATED DRONE FLIGHT TO
CONFIRM ABNORMALITIES AT PORT FACILITIES IN THE EVENT OF A
DISASTER

Yuji INOUE, Jun KIMATA, Yoshihiro NAGAMINE, Masaharu SHINOHARA,
Hidefumi SHIRAKAMI

Port facilities are important infrastructure facilities that serve as hubs for logistics, and when natural
disasters such as earthquakes and typhoons occur, it is necessary to promptly check for abnormalities and
resume operations. In this paper, a demonstration experiment was conducted at a container terminal to
confirm abnormalities at the time of a disaster using an automatic drone. As a result, it was found that the
time required to check for abnormalities by a drone was reduced to about 1/20 of the time required by a
walking method, confirming the effectiveness of automated drones in checking for abnormalities at port

facilities in the event of a disaster.
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Maintenance and management efforts within the Unzen-Fugen mountain alert zone: Un-
manned construction and drone-based erosion control equipment inspection

Kazumichi IWATA, Hideaki YOSHIDA, Shinya YOSHIDA

The eruption of Mount Unzen in November 1990 caused long-term landslides, resulting in extensive
damage mainly in Shimabara City. In 1993, the "Unzen Mount Fugen Direct Erosion Control Project" was
launched with the aim of developing erosion control facilities. All direct erosion control projects were
completed in 2021, and the project is now being carried out under direct erosion control management. In
the Mizunashigawa River basin, "alert zones" have been established under the Basic Act on Disaster Man-
agement, and there are many restrictions on carrying out inspections and construction work. Here, we report
on repair work efforts within the alert zones and erosion control facility inspections.
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Application and Evaluation of Automated Construction Technologies in the 2024 Noto
Peninsula Earthquake

Tsubasa ASUMA, Tetsuo AMAGAI and Ryota FUTAMURA

In the disaster recovery construction at the Hosaka Tunnel portal, which sustained severe damage from
the 2024 Noto Peninsula Earthquake, unmanned construction and autonomous driving technologies were
introduced for nighttime operations to ensure safety and continuity of work. This paper presents the inte-
grated use of several technologies—including spatially separated work zones under constrained site condi-
tions, Network Style Unmanned Construction System, and an autonomous driving system—and evaluates
their effectiveness. In particular, the achievement of labor-saving and construction accuracy through the
control of three machines by a single operator during nighttime operations provides a valuable case study

for future disaster response projects.
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THE FIRST CONSTRUCTION USING REMOTE OPERATION OF AN ICT-EQUIPPED HIGH-
ALTITUDE UNMANNED EXCAVATION MACHINE AT A DISASTER RECOVERY SITE

Aatsu YAMAOKILKazutoshi KUROISHI and Makoto KONDO

In July 2022, a landslide occurred on the surface of the road in Kure, Nakatosa Town, Takaoka District, Kochi Prefecture due to Typhoon No.
4. Here, we will introduce a case study where, during the subsequent restoration works for slope disaster recovery, the use of the first ICT-
equipped high-altitude unmanned excavation machine in the country for remote construction and ICT construction management technology
was implemented to improve productivity and shorten construction periods.
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Collaborative Al robots for adaptation of diverse environments and inno-
vation of infrastructure construction (System Integration for Emergency
Inspection and Restoration of River Blockages)

Keiji NAGATANI

Since December 2020, the author has served as the project manager of a R&D initiative aimed at creating
collaborative Al robots capable of flexibly responding to unexpected situations and continuing operations
in challenging environments such as disaster sites. Starting in 2024, the project has focused on integrat-
ing previously developed robotic technologies to enable rapid response and provisional restoration follow-
ing natural disasters. Specifically, we have been working on system integration for emergency inspections
and temporary restoration tasks related to river blockages. To support this effort, we also established a
dedicated research area on “technologies for river blockage response,” with the aim of building a more
adaptable collaborative Al robot system. This paper introduces the integration of robotic systems to sup-
port emergency inspections and provisional restoration in response to river blockages.
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DRAFT OF MANAGEMENT FILES FOR EFFECTIVE USE OF ELECTRONIC
DELIVERY OF DESIGN WORK AND DOCUMNTS ON CONSTRUCTION
WORKS

Atsunori SUZUKI and Toru NISHIMURA

The draft of management files for effective use of electronic delivery of design work and of construction
work is examined. About the contexture of folders containing electronic delivery of these works, the man-
agement files arranged just below BIM/CIM folder are possible to search and to use BIM/CIM files. The
40 objects of search and use are composed of ones of forms for succession of 3D models and ones of
management files of other folders. These managements files make possible to search works of 3D models
easily, to do data sharing effectively, to prevent rework and to increase productivity. By reffring to past 3D
models, it is easy to make 3D models and 3D models are expected to be spread.
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DIGITALIZATION OF REGULATION FOR AUTOMATED CHECKING
IN PERMISSION OF RIVER LAW

Takatoshi YAMOTO, Kazumasa OZAWA

Submission for the permission of river law has several issue, such as convenience for applicant and load
for regulatory agency. With regard to improvement of efficiency by utilizing BIM in government permission work,
a pioneering case is automated code checking in application for building permission. In this study, we conducted a

survey of digitalization of regulation in river law which is important for automated checking by utilizing BIM.
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REVISION OF THE AS-BUILT FORM MANAGEMENT GUIDELINES(DRAFT) UTILIZING
THREE-DIMENSIONAL MEASUREMENT TECHNOLOGIY

Kenichi KIRII, Hiroshi YOSHINAGA , Shogo YANO, Yasuhiro SUGITANI

The Ministry of Land, Infrastructure, Transport and Tourism's i-Construction aims to improve the productivity of construction
sites and create attractive construction sites, and to promote the full use of ICT (information and communication technology), it
has established a standard for work-in-progress management, supervision and inspection guidelines, and work-in-progress
management guidelines that correspond to 3D measurement technology. In direct construction works in fiscal 2023, 87% of the
announced works are implemented, but in prefectures and designated cities, it is only 23% (earthworks), and it is not yet fully
adopted by small and mediums-sized enterprises. One solution to this problem is to make the work-in-progress management
guidelines easier to understand, so we simplified the guidelines. In addition, we have revised the work-in-progress management
guidelines, such as simplifying the documents to be submitted, and we will report on the key points.
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Utilization of ICT in Coastal Construction (Artificial Reef Improvement)

HisatadaFUJII, MasakiKISIOKA, TetsuyaOOl

This construction project involves the improvement of an existing artificial reef off the coast of Hi-
gashikusano in Asahi town, located along the Shimo-Niikawa coast of Toyama Prefecture, which was
damaged by the “Yorimawari waves” characteristic of Toyama bay. Operations at the sea are heavily
affected by weather and sea conditions, construction is typically limited to the period from May to Sep-
tember each year. Prior to construction, a survey of the site sea area revealed that unexpected obstruc-
tions, including scattered existing structure blocks, rocks, and sediment accumulation, on the offshore
side, which needed to be removed. Because the number of work steps had increased, there was a possi-
bility that the work would not be completed within the deadline. Therefore, starting from the relevant
fiscal year, on-site management methods using ICT construction were fully implemented to improve the
efficiency of offshore work and shorten construction periods. This paper reports on initiative.
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Toward Zero Rework in Steel Bridge Construction: Integrating Design Data and 3D
Modeling Technologies

Keiichi YASUDA, Yukimasa KAMEI

Since April 2023, the Ministry of Land, Infrastructure, Transport and Tourism (MLIT) has mandated
the use of BIM/CIM for all public works projects. In April 2024, MLIT introduced i-Construction 2.0,
aiming to improve productivity by 1.5 times by FY2040 through the automation of construction processes.

In the field of steel bridge construction, cross-process integration is being promoted to link design data
with fabrication systems. However, issues such as rework and component remanufacturing due to draw-
ing inconsistencies still remain.This paper presents a series of initiatives to enhance 3D modeling produc-
tivity through design data linkage, and to achieve zero rework by applying front-loading techniques based
on accurate 3D models. These efforts contribute to advancing digital construction technologies and realiz-

ing the goals of i-Construction 2.0.
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"ID": "dart 1lm-L1-TOO1", // Task-
specific ID (includes level, serial number)
"text": "Move Excavator 1...", //
Instruction in natural language
"output": {
"tasks": [
{
"task": "move excavator and dump to puddle", //
Task name
"instruction function": {
"name": "target area for specific robots", //
Function name
"robot ids": ["robot excavator 01", "ro-
bot dump truck 01"], // Array of specified robot IDs
"dependencies": [], //
Prerequisite task(s)
"object keywords": ["puddlel"] //

Keywords for target objects

Iy
// (Multiple tasks may be included)
{

"task": "avoid puddle all robots",
"instruction function": {
"name": "avoid areas for all robots",
"robot_type": ["dump_truck", "excavator"], //
Robot type specification
"dependencies":
["move excavator and dump to puddle"],
"object_keywords": ["puddlel"]
}
}
1
}
}

J

B dart lIm tasks 7—4 & v DX A7 FE ] (JSONFEZD)

Level 3
21.6%

B Level 1: 4715 (46.1%)

B Level2: 33¢5 (32.4%)

Level 3: 2214 (21.6%)

K2 F—Ftv bOFXRAI5 (GEH102145)
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AT =4y MIAFHRMEOZ 27 Tl S TR Y,
B 2 VR T 91T, HHEROWNRRIT Level 1 25 47 14
46.1%) , Level2 725 33 1 (324%) , Level3 2% 22 f#:
21.6%) ThHs
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DART-LLM Annotation Tool

YongdongWang/dart_lim_tasks data/dart_llm_tasks.jsonl
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Updated task dart_llm-L3-T005.

annotated_tasks jsonl

s to annotated_tasks jsonl
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NOTES

1) https:/huggingface.co/datasets/Yongdong-
Wang/dart 1lm_tasks

7£2) https:/github.com/wyd0817/dart-llm-annotation
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CONSTRUCTION OF A DATASET FOR [I-CONSTRUCTION ROBOTS
USING DIRECTED ACYCLIC GRAPH-BASED TASK DECOMPOSITION

Yongdong WANG, Runze XIAO, Jun Younes Louhi KASAHARA, Keiji NAGATANI,
Atsushi YAMASHITA and Hajime ASAMA

In this paper, we present the development of “dart 1lm_tasks,” an dataset for multi-robot coordination in
i-Construction scenarios, in which task dependencies are encoded using Directed Acyclic Graphs (DAGs).
Existing datasets are biased toward cooking and household manipulation and cannot represent the complex
dependency structures of construction-robot tasks. Our dataset comprises 102 tasks organized into three
difficulty levels, with atomic action nodes and dependency edges defined in JSON, enabling LLM-based
task decomposition and robot assignment learning. We also introduce the DART-LLM Annotation Tool,
which provides real-time DAG visualization and editing via NetworkX/PyGraphviz and seamless loading
from the Hugging Face repository. This paper reports on the design and implementation of the dataset and

annotation tool.
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AN ANALYSIS OF THE ACTUAL USASGE OF 3D MODELS VIA DX DATA
CENTER

Yuki MITSUTANI, and Toru NISHIMURA

The National Institute for Land and Infrastructure Management developed and subsequently started to
operate the DX Data Center, that was aimed to provide 3D data storage and sharing environment for both
contractees and contractors during the entire process of infrastructure and disaster management. A public-
private partnership collaborative research project was launched to install several software packages to
view, create, edit and share 3D data on the DX Data Center. Additionally, a demonstration experiment
was conducted to evaluated the 3D data storage and sharing environment in the DX Data Center through
the survey, design, construction and management works of the Ministry of Land, Infrastructure, Transport
and Tourism. This paper clarifies the actual usage of DX Data Center as well as its effects and challenges.
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[-CONSTRUCTION 2.0 INITIATIVES AT THE KANTO REGIONAL
DEVELOPMENT BUREAU

Naoki OZAWA, Masahiro TAMURA,Takashi KODAIRA

i-Construction, which began in April 2016, has been progressing with the goal of improving produc-
tivity at construction sites by 20% by fiscal year 2025. Now, nine years after its launch, "i-Construction
2.0: Automation of Construction Sites" was formulated in April 2024 to further accelerate the initiative.

This report introduces the specific i-Construction 2.0 initiatives being undertaken by the Kanto Re-

gional Development Bureau.

-148-



HE715] i-Construction DHEHEIC BT % > >RV L, 2025.7

Btz I+T5H5D X)) 75 —MR LEDOEHE
(7Aoo FDX) 2DV T

K

lIEé—:\

L B hEE B EEINECRR S

i
H

i1

ZEAT AERES (T 305-0804 FKIk > < IFTHAR 1 Fth)

E-mail: oshiro-n2r7@mlit.go.jp

H T HIRBORR AR (ERBF) Tk, TYZN0 » TR T 4 —A—3 3 »(DX) & HEE LIFZSiEE)
REBTIT AR T S720, BED DX VT 52— DX 2% Ex BlE L AMER Gars 17
nYx2 k DX] ) KRV EATHS, Fa¥=2 F DX OFERIZHT-Y . ANMBR ORI %E O & O
HIE LT HAFNERELEZI) ZCTAMBER T 7T AEER L, ERLEZT 07T Mok SE, 20
Bo DX VFIv—mExBHET 2EWHE] . ROFEN DX AMO AR VA EE BET [RETF— A
WHE) © 2 FHEOPHEE E L-, AR T, (B LI AMER T 17 T AR O L7 2 FEOHHEIZ

ONTHET B,

Key Words: Digital Transforamtion, DX, Capacity Development, Digital Literacy, Digital Skill, Re-

skilling

1. 7Bz FDXDOEREEM

WTHE, SRR T VX VR OB N EEIZHEA TR Y |
[FUH e hTUATH—A—Tar (LLF DX
LWV | OHEEDEEMEN R SN TWATY | g
BED I, DX R [F 22 AR OERIC L 58
772« B RORME, Hie R E R AET VOB
ezl LT, A EOHBoUb R EB AR L T K
2 7B AR TEES L ST,

E+ss@E Tid. [ 7 580 DX HEEAS) %
B 2HEITERET D & LB, A 7 T80 DX fEd
DO DOFRIL BRI TREEEZ L D E LT [
TINBO DX T arTIy 1R 1 EY 2h
FAAEIC, &2 Y 25 SEEICRE L. EREREN
DI ORI 2o B A HEEE L T 2,

E EEINECR AR (LT TERE &) 1
BNTH, BRI [ 7 Z DX AF5eHE
HEARTR ) Z5F 3FITERIE L, 1 > 7 7780 DX 2
THHZE - BRSO, DX BT % K& %X - T
W5, DX OHEEIZ K AR EN R OSERs (3995 - 1B
HaEte) OMFRUIZERT 2 MM ERE NS LT,
DX V773 —KkO DX A%/LAa OB [Tay=r
kDX 5T GEENSRIE LTI ZATH D,

2. 702x) FDXAMERTOT S LOKE

7ux s kDX ZBGT HIZHTZD . XU DIHTN
DOIEERFI R L, I BEROMGHE K OHRE L
THAXNEZREL, THENDAXUIL U=
HZRETDH LV FIRCAMEBER 2775 (FEL
T, WHED A Y % 2T AR OEAHE) 2RE L, 7
HILL FOM~G)D EBY TH A,

(1) EERS

DX (2B 2 MM BRRIZ 7= > T, MR- OFAH)
TRARR M OV FE SN THRE - BiE 2179 (4 /) ~—
v UNPTEEEEIE T GEEE) | & LT, DX BT
LAE RFEER M OBEDRT 240) Dt
7o, FHERITEEE L O ESEAR RV A Mgttt v
X —DEKE 8 ANEDTEY . Gt 10 HDOF—L3H
LElpoTTFry=r b DX DEHIZHTZ> TN D,

2 AMBRORE

DX OHEEIZ LV | BFFE - BRFETZIT CT7 < SCEAERL.
R, G, WS, SRR CEBEEE B DIk a T
BONRICDINFTE D Z b, AMBERONSREIE
B ORRE 7217 Tre BRI ORRE I iR
bHa, ERpHCETRT 28E & L,

- 149 -



2L, BEOL~SVIZHRTHD Z 20 b, 2RE
EXGE LI L~ L oHE CLT TREHE] &
9) &, DX HEEDOHHI M &5t 5 & LT b L1
OiHE AT [ERTF—2HE] Lv9) O 2 FEOHT
& FHE L7z,

() BiELTBHRFIL
2 FEEDOHHEIZH LT, LATFD a), D ey HiEs
THAXNVEHRE LT,
a) =WEHE
PRI E SR [T/ S 2K — i) ’/\%T
EHLVLEELTRY, LFOL Y BEARE
7
DX A HpHEE LT DILD
- F VR NARTIE WS AT M D - T
DOHNENEHETE S
- F VR NARITIE WS AT M D B
NET B
b) BIRF—LBHE
T HRILERHANT IR OO @ 72 7 - HREDRBRIX /3%
T=H YA 2T 4 A MRUEFICEMTE D LV el

ELTioU LIFDERY HIEAZRTE LT,
X \ZBETDAFGE - FEHs O
-DXKowTE% BIENTE D

T RS

e AlBERTT
RERT R | 2. BB (3. 5ATS

H710] i-Construction DHELEICEHT % > >RV L, 2025.7

@) BEICxG L=3EER
Q) CTHTE LI HEATCKHG LIEAHES Y 2 T
LB I OFEFHE A RET DICHT 0 [ERFOZEE
RO HILD DX AXNVAERFET DM ENBHDH, €T,
RO [T b—0 e 2% ) 3 —] DINTHS XL
L7z, ERFOMIZEE ISR DO~ N v 7
26, FrYx=r kDX O 2 FEEOHHEIZ I T4
T DERE TN EIRFE LT (X))

£z, 2 FHEONHEIZB T 5 FEEEBIZOW T,
[ FOBNAFNVFHE | VBB ZB|TRE L., [TUX
JVAFOVIERE] 1%, DX VT 7o —EuE) b [ DX #HE
HER X UARAE | D 2 DOFHETHERR S, AIEIET T
@E/XXanA/lﬁit%%&U%ﬁLdﬁLtﬁm
EE B TR L, %E13 DX A HEET 5 AMosE (o
—L) BMOWMEEIR ARV EERZ LTS Y,
TuY=7 b DXIZRIT D 2 FEEONHEICR LT, &
HHHEIX DX U7 7 > —45#E | ([THY L, @& T — 24
WHEIX T DX #HEHER - /UEHE ) ([ZFY 35D THDH Z
EIND, ENENOEEEZ BB ITHHE G L T 5555
HROAXNVIHHZRET AL & LT,

(6) BHEDH ) F 215 LRUEMETE
()~@DFNIIES X | BARNHE K OSgET— LA

[T - BiB=— RICB3Y B0

A. BERHR

B. BE-ZRYANER

C. F#hIAN

TR DORAICET % HE

D. X 2 RHMNMNE || SR R A2k T T

BiBn R ICBIT 5 ME

B oAy - 55HICEIT S HE

‘ ERMOBVEE O XICEET AN
R=IRF — LHHE
B ERFOMIEE RO LA EGN 1 2L a7 N DXBHEIZE T 25 8TEE & OXbSBER%

49193 | 5.5HETS | 6.8&ET S
~
SET By
ol S
\
IIE ¥lﬂ
R Ta—=n
- {5
» A RREADEH
CEELES: —
filiw?ii-““]qiﬁx FHEOREL
(Lt b, # Y J
l /
G) BEDEY F&&H
[(HREREDL Y E LW )
o - Frocvges
e) HEREDEHDHEE
T
(ExEDUE~DEE ]
i
f)REERD
ZAA=—FR T )

e ((#Ee )

G ) G G

-150 -



BEDH Y ¥ 2T AROEMFHEZRE L (&1

&1 7mY=/ b DX OFHERSE

EfHEES - AR EEE

ERPHE BEiRTF—LBHE

EE - £ 25K 25

XR| GEEHHEED) (HaF5EB - DEFPETL)

-DXEENEBLL TR NS |- DNSRET HE - £
BAZ| - N 255 - BIEORE | DREIEE-E5
¥ pmEmEcE? - DXIZ DU\ CEHABR RIS HEEE

JU |- DXICEET 2EBIRENET | IS LTS - IEATE
%) %)

- EES cTFIOT4T - 5—=2Y
THE| - =8 EIfFTE) - Xt (Hleb) TOEHEERN
NE| - BisRZES (&5m)

- eT5—=27%)

- EBERE(ITxIE (Web) THEIE | - BHEED B> TLVSEE
el BHOHEITA > FSFETS | RER ORREITOLVTEE
73_% mELSHZE£E RETRH

Bl eS—= Y1k BEHH |- ESMEN KK SKE
I2&58%E EELRELER

FE
1HE

DT —43 (ZB8 T B0

- R
- HHIRY
- ANCEBOFE

QT & ILEHTIZRES D0
- Al

“IIFk
*N—=FDz7 VT kIzT
c Ry kT—Y

(SDXIZBE 9 BEK - HIEE - i%

4 - FHEEICRE Y A0
- B EADBERE
- BERBEDBERE
- EHRDENEE
- E1FIE
YA N —tFaTa
PN

- DXHEEEZ &k BB - 5D
WE - EE F

3. 7YY b DX AMEROEMRRE

(1)

£EHHE

a) e3—=y%

WHED I Y %27 KMZESE, A/ X—T 3 Ui
ELHEREIC T SEHEBNE K VT % & b 2Bk L=, [EReHT
BRENWOTHZ#TEDL LR LIza T
kbeTd—=v 7V FEBELE (X2) .

EE E@H JOSIUbDX HHE ©

ESHTOSIIFDX el

DX

L]

B2 e7—=v7¥%AF

HE715] i-Construction DHEHEIC BT % > >RV L, 2025.7

b) FHE=

DX W EEZD ~A 27 T8 DX HitEo
Before,/After~| LR LT, DX OEHLOEFRSNEIZD
W, A /=g UHPIEHEERIS E AR s 5 %
7 A7 HES Gt - AT A UPEH) BRI L (K
3) ., AHEHSOEEFKCENEIIA N T % v M TTEYE L.
MAZIMNTERDSTIRE BHIETE 5 L O ITEE LT,

#E PSR TERY

_oufi

K3 v 7A7iERELM v NI TORYE

c) HEEBE® BiiTE)

NPT HT B BRI HEE F S R O 1 012 L W . GNSS
(BERNARTR S AT L) ZEH LTG0V,
RO 1215, ERIMENTTEL A L—Y
avEFER L (X4)

2 BRF—LBHE
TAHSED, B b BT - B X —BIEE 14

LRI U 240) 28K L 174, & SEIOHEZ 5
Jiti L7~

WHES I SR T 55 « 2o ¥ —THz 5% LD
FED 9B KR DX AR L Ciga2 BRE L7207 —
< ERPGTEHZOWT T LB L, ZORERENEIZON
CHHE B CRIR AT Rl TR E 2 b 85 %
U7 HIEATCER L T\ D B~4 7 —~</al, §f 48], 2
S EET)

72, Kid< <V &7 D 5[EIH OFHE TIXERIFN D

-151 -



DX HEEDT=DDT AT 4 TIZOWT I N—TFT 4 AH
vV a VEITOVRE LT (K9) .

5 IN—TFF 4 2T g L OET
4. HBHYIC

7uYx7 DX OBMIL, £1EHEST2END TH
DR THD TN D E ZATHLN, DX AMERIE
EOMFRIZIB W T LB OBVETH S Z L b, ERY
OEE - fFERILFEX Y 2035, 5l &k & Bz tEd
ERUN AN

HE715] i-Construction DHEHEIC BT % > >R L, 2025.7

NOTES
) RFHEEE  TUBNHNAF A - a— 3.0,
2024 49 H 19 ALET, p.2, https://www.meti.go.jp/pol-
icy/it policy/investment/dgc/dgc3.0.pdf
12) #MBA - A 3 ER FREERE, B 1EE 282
(1), p.79, https://www.soumu.go.jp/johotsusintokei/white-
paper/ja/r03/html/nd112210.html
H3) EEZ@E A7 IO DXT I/ vary STy
(F LR , 2022423 A,
https://www.mlit.go.jp/tec/content/001474432.pdf
H4) EHE22@E A7 I BODXT s varyrST Ly
(28R , 2024428 H,
https://www.mlit.go.jp/tec/content/001633173.pdf

REFERENCES

D) EEE  ERRFOMEE 12RO S D Hdf /) ot i
koA, LAREMERE, 65% 8%, pp.38-43,2023.

2) Anderson, L., Krathwohl, D., Airasian, P., Cruikshank, K.,
Mayer, R., Pintrich, P., Raths, J., & Wittrock, M. : A tax-
onomy for learning, teaching, and assessing: A revision of
Bloom’s Taxonomy of education objectives. Longman,
2001.

3) AHEE: WETHRZ Y/ I—] 8L 7 11—
Lo 2 xRV = OGNk L RRE RO Kk
TR O FTE P —, HARBEFETSLE
TECE TR ERITTE ) O 28 . 2002.

4y () THEHALBEHEMEREAS, RETPESES
A X AEAE ver. 1.1 , 202348 .

(Received May 16, 2025)
(Accepted May 16, 2025)

(% )1

NILIM'S EFFORTS TO IMPROVE DX LITERACY

Nodoka OSHIRO

National Institute for Land and Infrastructure Management (NILIM) has launched capacity development
(called "Project DX") aimed at improving DX literacy and DX skills of researchers and administrative staffs
in order to promote DX and and improve the efficiency of research activities and business operations. In
implementing Project DX, a capacity development program was created after determining the scope of
people to be trained and the target skills. Based on the program, two types of training were implemented:
"Training for all" aimed at improving the DX literacy of all staff, and "Training for core personnel" aimed
at improving the skills of core DX personnel. This paper reports on the capacity development program that
was created and the two types of training that were implemented.
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DEVELOPMENT OF A REAL-TIME MONITORING SYSTEM USING 3D WEBGIS

Keiya FUJIIWARA, Natsumi ORIMO, Mutsumi OGURA, Chiaki MURAKAMI,
Masahiro KUROKAWA, and Yoshiyasu FUIIMURA

With the initiatives of i-Construction, the development of 3D data such as BIM/CIM data and point cloud
data has progressed, and the technology of various IoT devices is evolving rapidly. Especially in large-scale
infrastructure projects, long-term environmental monitoring using various loT devices is being conducted,
and new high-performance measurement devices may be introduced during the project. If there is a system
that can flexibly integrate data even when different types or manufacturers of observation devices are in-
troduced, and can monitor the entire project centrally, it will be possible to smoothly introduce the latest
technology even in medium- to long-term large-scale projects. In this study, we developed a system that
can centrally grasp the installation positions and real-time observation results of various communication-
type monitoring devices, using the Arakawa No. 2 and No. 3 regulating ponds as the field and open-source
3D WebGIS as the core. This system can be customized and deployed according to the needs of other sites,
linking with observation devices other than water level gauges and groundwater/river channel simulation

results.
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DREDGING REVOLUTION OF THE KANMON PASSAGE
ADVANCED GUIDEPOSTS OPENED UP BY REAL-TIME SURVEYING

Kei ISHIBASHI , Masayuki HIRAKAWA , Takahiro FUKUDA , Momoka
TAKEUCHI

The Kanmon Passage supports Japan’s industry and economy as a key logistics hub, connecting major
ports in East Asia, Japan, North America, and beyond. It also serves as an international sea route linking
East Asia with the Western Japan economic zone. Currently, dredging work is underway to deepen the
waterway to a depth of -14 meters. However, in the narrowest section—Hayatomo Seto—tidal currents can
reach speeds of up to 10 knots, making it extremely difficult to maintain the designed dredged profile during
excavation. As a result, frequent re-dredging is required. To accurately identify areas requiring rework,
independent as-built surveys are essential. This paper examines construction management methods that
utilize a new technology known as the "automated as-built surveying and remote management system."
This system has enabled significant reduction in labor and manpower, improved productivity and safety,
and enhanced the overall efficiency and sophistication of dredging operations. We summarize the key ap-
proaches that served as guideposts for solving these challenges.
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AIMING FOR A DECARBONIZED SOCIETY THROUGH REDUCTION OF
ELECTRIC POWER CONSUMPTION
—CONTROL OF TUNNEL LIGHTING EQUIPMENT BASED ON TRAFFIC FLOW DETECTION—

Takahiro TAJIRI

At the threshold zone & transition zone of the tunnel lighting equipment installed in the Shimoyama
Tunnel on the Chubu-Jukan Expressway Ono-Aburasaka Road, in addition to dimming control based on
outdoor brightness, more precise dimming control is performed based on traffic flow detection, with the
aim of further reducing power consumption. This report covers an overview of the system, results of veri-
fying data on the operational situation collected after the start of operations, discussion based on those

results, and future prospects.
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