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EVALUATION OF FLOOD MANAGEMENT FOR UNDERGROUND BASED ON
FLOOD ANALYSIS AND EVACUATION ANALYSIS

Taira OZAKI, Tomoya KAWANAMI, Hiroshige DAN and Taisuke ISHIGAKI

According to the IPCC Fifth Assessment Report, extreme weather events such as heavy rainfall being
reported with increasing frequency and intensity worldwide. The underground space is vulnerable to flood
damage, and preparation for flood damage is important. We used a large scale ensemble climate prediction
database d4PDF composed of numerous ensemble experiment data, and extracted hourly maximum rainfall
events from the database. In this study, we evaluated both countermeasures for inflowing underground and
evacuation behavior from underground based on the results of flood analysis and evacuation analysis. As a
result, it was indicate that the reduction of inflow water by installing a water stop board at the entrance is
effective for evacuation behavior for the expected maximum rainfall event.
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STUDY ON SAFE EVACUATION IN FLOODED LARGE UNDERGROUND MALL
CONSIDERING SHORT-TIME TORRENTIAL RAIN

Yutaro NAKASAKA and Taisuke ISHIGAKI

In recent years, the frequency of localized and short-time heavy rainfall has increased because of climate
change. In urban areas, underground spaces such as underground shopping malls have been used. For this
reason, when pluvial flood occurs in urban areas with underground space, there is an inundation risk not
only above the ground but also underground. In this study, pluvial flood analysis was performed by using
the short-term torrential rainfall data, and the inundation risk of an underground mall was evaluated. In
addition, the improvement of the evacuation success rate was examined by simulating the evacuation be-
havior when underground inundation occurred. The results of these analyses have shown that the inflow of
flood water to underground increases with rainfall increasing and that the safe evacuation rate depends on
the timing of evacuation, and evacuation into a connecting building is very important to improve the rate

of safe evacuation.
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AR VISUALIZATION OF UNDERGROUND SPACE INUDATION PREDICTION
USING 360° PANORAMIC IMAGES WITH SCANNED POINT CLOUD

Yoshihiro YASUMURO, Hiroshige DAN, Satoshi KUBOTA, Taira OZAKI, and Taisuke ISHIGAKI

Recently, due to the inundation damages in urban areas caused by frequent torrential rainfalls in the
short-time, the risk of flooding in the underground malls in urban areas is also increasing. Analysis of
groundwater flooding damage predicted from the rainfall situation has been progressing. However, com-
municating the expected risk of inundation to the general public in the target underground space is unre-
solved. This paper proposes a method to display the predicted depth of flooding with graphical 3D CG
(Computer Graphics). Distribution of 3D data and rendering of CG increase the load on calculation and
communication at the terminal, so the server generates an all-around panoramic image matched with the
user's position and distributes it as HTML (Hyper-Text Markup Language) for regular web access in the
proposed method. This method makes it easier to understand the predicted inundation situation. It can be
expressed from the first-person perspective, and it is possible to check the status interactively by looking
around the surroundings. This paper shows our method's effectivity by experimental implementation at an
actual railway station facility in underground and inundation simulation results based on assumed heavy
rainfalls of past data in Osaka city.
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STUDY ON INUNDATION ANALYSIS AND EVACUATION OF
UNDERGROUND SPACE OF NAGOYA STATION DUE TO DIKE BREAK
IN FLOOD

Makoto TAKEDA, Riku WASHIYAMA, Daisuke SATO and Masataka MURASE

In this study, the analysis model for the water behavior in land, stairs, and underground spaces due to the
dike break in flood wad developed. The study region was the underground shopping mall near Nagoya
station. From analysis results, the features of the temporal change and the spreading of the inundation water
depth in land, stairs and underground spaces were shown obviously by each dike break point. Moreover,
the evacuation situation was examined by using the evacuation difficulty index. As the results, it was shown
that the stair became more difficulty to evacuate than the underground shopping mall. Furthermore, it was
shown that the completion of evacuation before flooding was very important.
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TWO-DIMENTIONAL ANALYSIS METHOD FOR CONTINUOUS
CONSTRUCTION OF ELEMENTS

Fumiyuki MARUKO, Takahito OOTSUKA and Takashi NAKAYAMA

HEP&JES method is one of the tunneling methods applied to construction of box culvert under railway
track. In this method, pulling mechanical juck system is installed in arrival shaft, rectangular steel pipes
with JES joints are inserted into ground for reduction of ground displacement and these pipes, connected
using JES joint each other, are used as a tunnel lining. In this study, New pulling system is developed. It is
possible to pull some steel pipes together because these digging faces of pipe are shifted.syuu In this paper,
we propose the ground deformation analysis method of HEP&JES method using this system.
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AN APPROACH TO SHORTEN THE MEASUREMENT TIME FOR TUNNEL
CONVERGENCE USING LASER SCANNERS

Ayaka SUSAMI, Tsuguhiko KYOMEN and Yoshiki UNO

In recent years, laser scanners have been widely used in mountain tunnels as one of the methods for
managing work progress. At our company, we also use laser scanners for construction management, how-
ever, it takes about 20 minutes from installation to the completion of measurement, so it is difficult to
take measurements in the pit immediately after excavation from a safety point of view.

This paper describes the results of a trial of real-time measurement at a tunnel site during construction.
It was confirmed that the measurement time could be reduced to a quarter of the time of the conventional
measurement method because it was not necessary to level the laser scanner and to sight the target. It is
expected that this technology will contribute to improve the efficiency of construction since it can not on-
ly obtain the shape of the entire excavation area without contact, but also ascertain the outbreak and eval-

uate the thickness of the shotcrete.
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THE THIRD SWITCHING WORK AND PLATFORM RELOCATION FOR
SHIBUYA STATION ON THE TOKYO METRO GINZA LINE

Satoshi IWAYANAGI, Tomohiro KOYANAGI, Tasuku NISHIKAWA and Osamu

NANDATE

At Tokyo Metro company, as part of the area infrastructure development project around Shibuya station,
we will relocate Shibuya station of Ginza Line located on the 3" floor of the Tokyu department store about
130m and change the platform shape. In this construction site, since Shibuya Hikarie and the office building
are located near, construction work by multiple companies, such as infrastructure improvement work at the
east entrance square in front of Shibuya Station, is in progress at the same time. Therefore the work space
is narrow, it is difficult to construct the improvement work without shutting off the railway service. Under
such conditions, this construction will assume as far as possible the operation of the Ginza Line on the
premise of minimizing the influence on the customer, and we are planning three times switching before the
station relocation. In this paper, we report on the construction result 3™ switching work and platform relo-
cation which was carried out by taking a part of Ginza Line is canceled from December 2019 to January

2020.
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THE CURRENT STATE OF WHITY UMEDA,
WHICH HAS REACHED 50 YEARS OF CONSTRUCTION,
AND THE CASE OF RENOVATION BY INTERIOR DEMOLITION

Yasutomo INOSHITA, Ryotaro NAKAI and Masamitsu KAMACHI

The area around Osaka Station is the largest terminal in western Japan, which is used by about 2.4 mil-
lion station users a day. And the underground is an important network of pedestrians on the south side of
JR Osaka Station. The Whity Umeda is a part of it and plays a central role in the public space.

The Whity Umeda Phase 2 area has never been renewed since the business started in 1970, and Prelim-
inary investigations and examinations have confirmed the deterioration of structures, existing disqualified
systems for the current legal requirements and insufficient seismic strength.As a method to solve all of
these problems, a renewal by facilities and interior demolition was carried out for the first time in Japan as
an independent business of an underground shopping mall operator.

In this paper, we will report on useful information for future underground shopping mall renewal, such
as the state of structures 50 years after construction, repair implementation cases, legal compliance, in-
troduction cases of the latest ICT technology, measures to minimize the business suspension period of
underground malls, impact on ground traffic due to total closure.
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