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long tunnel with an i.d of 3.6m is going to 
be built parallel to the existing aqueduct, 
in an area with significant challenges 
such as seismicity, landslides, sinkholes, 
interferences with regional groundwater, 
and an impervious morphology. The 
new tunnel will allow inspection and 
maintenance of the existing one, which 
is about 80 years old and has been in 
operation without interruptions. Also, 
the project will increase the resilience of 
water supply to Rome (3M people), as any 
damage to the existing aqueduct from an 
earthquake or a landslide could cause 

disruption to the service for at least 6 
months. 

Marcio Acqueduct (Rome): Two new 20km 
long micro-tunnels (2.5m i.d) are planned 
to replace two 100 years old existing 
aqueducts which, besides the vulnerability 
to earthquakes and landslides, have a 
risk of contamination due to their minimal 
cover. 

SMAT sewer (Turin): A new 14.4km long 
sewer tunnel, with a 3.2m i.d, will be built 
parallel to the old one built 40 years ago, 

from south of the city to the Castiglione 
Torinese treatment plant. The new tunnel 
will collect rain and wastewater, increasing 
the capacity of the existing network and 
the resilience against climate change to 
prevent flooding events. Given the urban 
environment (including underpassing 
Lingotto railway station), a TBM with 4.1m 
excavation diameter will be employed, 
with 20m deep and 25m wide shafts built 
along the alignment. An automatic rail 
system will be used to move the segments 
within a 9km long tunnel to minimise the 
interferences with traffic on the surface. 

Japan

ASSOCIATION ACTIVITIES DURING 
2021 AND TO DATE
WGs: JTA consists of the following four 
committees, each committee has WGs 
and task forces. 

Technology/International 
Communication/Events/Public Relations

In each committee, the main activities 
are:
• Investigation, research and information 

transfer on general techniques and on 
subjects of specific projects.

• Meetings such as online lectures, 
online symposiums and online 
workshops and online training:

   “Two-days online seminars” and “Online 
lectures on topics of the year” 

 (Organized by the Events committee)
• Publication of reports and documents: 

Monthly journal – “Tunnels and 
Underground” - and Biyearly journal – 
“Tunnelling Activities in Japan 2022”

• International cooperation
• ‐Publicity activities

CURRENT TUNNELLING ACTIVITIES 
The Otonaka Tunnel (4,686m in length) 
on the Otoineppu Bypass of National 
Route 40 is set in a section of fragile 
serpentine rock and subjected to 
strong ground pressure rarely seen in 
tunnels, resulting in deformation near 
the  face and large-scale heaving and 
subsequent destruction of the arch 
tunnel support (Fig. 1). At the time of 
the deformation, a closed-ring support 

pattern with shotcrete t=45cm and steel 
support H-200 was adopted. The section 
where the deformation occurred was 
about 450m long, meaning large-scale 
re-excavation was unavoidable. During 
re-excavation of the deformed section, 
various surveys, measurements, and 
numerical analyses were conducted to 
determine the support structure and 
construction method. A round triple 
support structure (Fig. 2) was adopted to 
ensure the stability of the tunnel.

Re-excavating the deformed section 
confirmed that the displacement of 
the upper half-horizontal inner space 
remained in the range of -60mm 
to -80mm and showed a gradual 
convergence trend after the section was 
closed. The estimated earth pressures 
acting on the support structure was 
slightly lower during the re-excavation 
than during the initial excavation, but 
generally increased with the overburden 
height during both the initial excavation 
and re-excavation, with the maximum 
earth pressure estimated to be equivalent 
to about 140m of overburden. 

FUTURE TUNNELLING ACTIVITIES
A 920m long subway station extension/
improvement project using the three-
dimensional urban planning system at 
Sengakuji Station, Toei Asakusa Line:

The Sengakuji Station on the Toei 
Asakusa Line serves as a transport 
node giving access to Tokyo’s subway 

network and Tokyo International Airport. 
In the vicinity of the station, a new JR 
station has opened. Sengakuji Station 
is currently a box-shaped tunnel with 
two underground levels. The second 
underground level has two  x5m wide 
island platforms with four tracks. The 
first underground level has separate 
concourses on the north and south sides. 
The station is chronically congested 
during rush hours and an increase in the 
number of station users is expected as 
large-scale developments progress in the 
surrounding area.

Therefore, there is a need to drastically 
improveme the station, including the 
widening of platforms and improvement 
of elevator facilities. The platform width 
will therefore be widened to about 
10m to meet the increase in passenger 
numbers and to minimize the scope of 
the renovation.

The station will have additional 
entrances and exits that will form a 
new pedestrian network and enhance 
passenger routes avoiding constraints 
nearby.

To further improve the station, the 
elevator facilities will be enhanced, and 
two barrier-free routes will be developed 
to allow passengers to move from the 
platforms to the ground level entrances 
by elevator.

Improving Sengakuji Station is a highly 
challenging construction project that will 
be carried out in a narrow space while 
the subway is in operation. Furthermore, 
it is directly under a very busy and 
congested main road.

This project will apply complex 
reinforcement methods to cope with any 
structural changes from the construction 
and removal of new structures, formulate 
a track switching plan to minimize the 
impact on railroad operations, and adopt 
a trenchless method under a national 
historic site.

Name: Japan Tunnelling Association 
Type of Structure: Non profit organization 
Number of Members: Total number 1476, 
number of corporate members  201
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STATISTICS

1. Length of tunnels excavated during 2021
25.8%/58.3% 

2. List of tunnels under construction

Hokkaido University, Muroran Institute of 
Technology, Kitami Institute of Technology
Iwate University, Tohoku University, Akita 
University, Ibaraki University, Nagaoka 
University of Technology, Tokyo Institute of 
Technology, Yokohama National University, 
Niigata University, Kanazawa University, 
University of Yamanashi, Gifu University, 
Nagoya University, Nagoya Institute of 
Technology, Toyohashi Universityo oOf 
Technology, School/Graduate School of 
Engineering, Osaka University, Tottory 
University, Ehime University Faculty 
of Engineering, Kumamoto University, 
Kagoshima University, University of 
The Ryukyus, Maebashi Institute of 
Technology, Osaka City University, 
Hokkai-Gakuen University, Tohoku Gakuin 
University, Tokyo University of Science, 
Nihon University, Hosei University, Tokyo 
City University, Ritsumeikan University, 
Setsunan University, Fukuoka University, 
Ashikaga University, Kinday University, 
Okayama University, Kyushu Institute 
of Technology, Nagasaki University, 

University of Miyazaki, Kanazawa Institute 
of Technology, Meijo University, 
Aichi Institute of Technology, Osaka 
Institute of Technology, Osaka Sangyo 
University, Kanazawa University, 
Kansaiuniversity, Gunma University, 
Saitama University, Kyushu Sangyo 
University, Shibaura Institute of 
Technology, Chubu University, Tokyo Denki 
University, Tohoku Institute of Technology, 
Nagaoka University of Technology, 
Hachinohe Institute of Technology, 
Hiroshima University, University of 

Fukui, Yamaguchi University, National 
Institute of Technology, Kagawa College, 
National Institute of Technology, Kochi 
College, National Intstitute of Technology, 
Toyota College, National Institute Of 
Technology(Kosen), Kure College, The 
University of Tokyo, Tokyo Metropolitan 
University, Waseda University, Kokushikan 
University, Yokohama National University, 
Chiba Institute of Technology, Ustunomiya 
University, Osaka Institute of Technology, 
Kyoto University, Kobe University, 
Yamaguchi University

‐    Road Railway Waterway Overseas Others Total
Number of construction section 187 60 133 23 43 446
Total length(km)  268 214 242 116 114 954
Contract amount (US$bn) 15 6.7 4.6 6.0 1.9 34

EDUCATION ON TUNNELLING IN THE COUNTRY

Korea (South)
Name: Korean Tunnelling and Underground Space   
Association 
Type of Structure: Non profit open association 
Number of Members: 3055 members, 73 corporate members 

ASSOCIATION ACTIVITIES DURING 
2021 AND TO DATE
Established in 1992 as a non-profit 
incorporated association, KTA is the 
tunnel-oriented national organization that 
complies with the international aims of 
ITA. Most of the KTA members are tunnel 
engineers, although not limited to the civil 
engineering field and recent expansion into 
the field of fire, disaster prevention and 
ventilation within tunnels, among others, 
are noteworthy. 

• In 2021, KTA hosted the international 
conference (ICTUS, International 
conference on Tunnels and Underground 
Spaces): 2021. 08.24~26, Seoul , 

• In addition, KTA hosted several domestic 
conferences and forums:

 1) 2021 KTA General Assembly: 
2021.04.22, Seoul (300 domestic 
participants), 

 2) 2021 KTA Tunnel Construction Policy 
Forum & Annual Conference: 2021.11.05, 
Seoul (200 domestic participants), 

 3) The KTA Technical Forum on TBM 

Tunnel: 2021.02.22 - 02.24, Seoul (58 
domestic participants), 

• KTA hosted eight continuing education 
and training courses last year, see: 
‘Education on Tunnelling in the 
Country’

• KTA-Annual WG Activity Reports: 11 
WG activity reports, 6 WG technical 
reports

Publications
• Domestic techncal journal: “Journal of 

Korean Tunnelling and Underground 
Space Association” (six issues with 43 
papers in 2021)

• Quarterly magazine: “Nature, Tunnel 
and Underground Space”

CURRENT TUNNELLING ACTIVITIES 
Daegok-Sosa railway tunnel 
construction
• TBM + NATM hybrid construction 
• Dia. 8.1m twin shield TBM tunnel 

crossing the Han River
• Total length of 18.36km (2.85km in the 

Han River) 

Kimpo-Paju 2nd Seoul outer-ring-road 
project (passing the Han River section)
• Connecting the 2nd Seoul outer-ring-

road 
• Total length of 25.3km (Han River 

section is 4km)

2021 KTA General Assembly




