BRI #%E  No.38 Earthquake Preparedness Bureau of Construction ~ No. 38

MBRAEREREDT—2EN—X EZ DA Collection and Provision of Ground Survey Results

Objective: To broadly use ground survey data to implement measures for disaster

B8y : B ERDPGK - B - RIBETHEFEANDIELLER preparedness, construction, and the environment
MBS R 27— 2 X—=Z2b U, IR HRa EDBERHE - #1277 Tk & ORMEER Tokyo has created a database of ground survey results to be used as a basic reference source for earthquake
T BIED. AV Z—Fw FTABIL. BRICHIELEHLTED S, measures, including liquefaction measures, and the construction of urban infrastructure. The database is also
available online for broad use of the information by the residents of Tokyo.
BE . R—)>I7—20&EELHE - EH — Overview: Collection, sharing and usage of boring data
BFEHEEI DV U - i O s E SR MV MR s & 7 — X ZIV4E & 9 Data from ground surveys conducted by various organizations, including : — —
L. Hiigssr 7 — 2 ~N—2{kd 3, ,m;, .“,_”, data on ground firmness and soil properties, is collected and compiled to ; gl - i;‘: i :ﬁz :} : o
- N e - _— ) — LAkis form a database. t n;!' o, ot S - )
— NN W 1 Y 5 — .. . . . WLTP.) 24.7 2.0 5. 3 =
CNSET =21, BSOHROE M, i FEATL AR ) ““: In addition to being used for disaster preparedness, this data has been used " ,{--, At 650 — -8.30 g
7 AT R EICIRIAKTEHENTVWAED, A2 —3y il in the construction of the Toei Oedo Subway Line and plans for the linear o 41
RO LD —fBICABE LTS, = maglev Shinkansen line. Tokyo is making this information accessible to =) =
] the public through the Internet and pamphlets. ~ -9‘
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: - = Z
9_: — Screen display for boring data search - 2.
— results = 6
N o~ gy T — * Data available for approx. 20,000 -
K= T57—%3 @@dﬁﬁﬁ =L points throughout Tokyo 10— =
XEALETH 2 AR D T —4% = * The highly concentrated data for the el
% 23 RN TlE. F3200 m X4y < 1 fEFRED = 23 special wards is provided in an -
ERETRM — average 200-meter mesh ' .=
(L - RS <) (No data available for the mountainous =

areas and the Tokyo islands)

'T\_ Y \/771__9 DIEAK ? R Borehole Lo
KRE TEDHET — 2 F R *Soil data by depth
Details: Examples of use of ground survey results
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Plateau Low-lying area
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R—1) 5 F—2%ETIHER L= O BEX . Cross-sectional soil profile map created from boring data
MEHH SIEMICENL. ZIEE EYDONESZ BE O HAR, %ﬁ@}%’t L) DEBANELE->TWVND *You can see that the location of the support layer (the hard soil that supports building piles)

grows deeper from the plateau to the low-lying area.
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N R y— o T 1/ = _ [ High probability of liquefaction | ¢ Liquefaction in the low-lying area caused by the
-wtmo)ﬂﬁg:&bﬁuﬁg T REBAEK (?01 1 £3ANA) I L1 Prgba%ility ofliz)q/uefa?:tion Great East Japan Earthquake (March 11, 2011)
L1 %ﬁ Egg%l&g\g?\ﬁ% L B CRE LTORIREIRSR [ Low probability of liquefaction + Sand and groundwater is gushing out of the
— =it e P XEBROBEINEHLS. BEHTKNEEHLT Liquofact ontial - Elt 4 from boring dat crack in the road.

N - e - L - iquefaction potential map created from boring data
"T‘_ > 'Z N 2 %TFLL:VEEE Lfiﬂﬂjﬁt?hﬁu 5. *You can see that low-lying areas where the support layer
AZFEOMBELNRN (SBRIELPTORSH LMD is located deep below the surface (with a great deal of soft
20N EHNRIME LT WELDH S, soil present) are prone to liquefaction.
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RKE BZER  No.39 Storm and Flood Damage Bureau of Port and Harbor ~ No. 39

BEREMROEREEE (FF « FEIE) Development and Management of Shoreline Protection

Facilities

g BRSSP [o = EHS & F iecti i
B8 | &5 - RRIC S S RARED STBROLM - MEETS Objective: To prevent flood damage caused by storm surges and tsunamis
23 XK 4 BlomAICHYS L, 300 5 ADMEAT =

eanaiad T Facilities protect the lowland waterfront area of Tokyo, which
W 5 BRSO 72 E ] « R IC K B iRk AMpRRO L@ WA ;' yos r P—— makes up approximately 40% of the land of the ward area and
MESES, — T t has a population of about 3.0 million, from flood damage caused
by storm surges and tsunamis.
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Overview: Structural and non-structural measures

e Technology related to the construction of shoreline protection T\‘i
facilities such as floodgates, seawalls, and interior embankment
structures Eloodgate yim
The TMG builds a line of protective structures approx. 5-8
meters in height to prevent seawater from flooding inland due
to storm surges or tsunamis occurring from an earthquake of
the largest scale.

e Technology related to the operation of floodgates, floodwall gates
Normally, floodgates (on canals and rivers) and floodwall
gates (on roads) are kept open for the passage of ships, people,
and cars. When a typhoon or earthquake strikes, the floodgates
and floodwall gates are closed, allowing them to serve as part

uonuaaaid Jaisesiq

of the embankment to protect inland areas from flooding. Floodwall gate
S - RO ML Y UAE L LIEREEIEIS X T T & B SR Eetalls: ;Vlechatnlslm of shoreline protection facilities and their management
N - Yy remote contro
- R R DA . . .
_ e Mechanism of shoreline protection
AN Pk ok q q
* d” Forced drainage
A g ; s 3eacss - \ of inland water
i ﬁ FRERN A ’ e ' [ L . Calculated storm surge level
/] E ] Iglterklor . (A.P+5.1m,T.P.+4.0m)
| 1 ~\ | embankmen
SEFRE ; \ -
= (AP+3.0m.TP+1.9m) Calculated height of embankment
’\ 5 - i Mean high tide level (A.P+3.0m,T.P.+149rr_1)

(A.P+2.1m,T.P.+1.0m

...... Ocean
- B DIREBRIRE L 8w 777 THRE e Remote control of floodgates and backup functions
R o 2 —THIE, BIHNCEKE S N X T MG EMRE S DB HZITV., 2R THE Storm surge control centers are prepared for sudden, unexpected situations by constantly monitoring
5% T B, —SOEEILEL 2 — LK & 1 2 BE X ST 7 A 1S B T L RS 2 . images from onsite surveillance cameras anq information s'1gnals. The two storm surge control centers and
s o . . " N floodgates are connected by duplex fiber optic cable, allowing the floodgates to be closed by remote control.
HF R ET/KMOMBEZTITS . £z, Ji—. EB5h Dty Z—DKERErEicli- 2 aic st 0 Backup functions are also in place. If one of the centers should fail to function, the other center will be able
2= 5K Z BRI 23y 77w THREZ A T 5, to open and close all the floodgates.
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No. 40

Storm and Flood Damage

Bureau of Urban Development

No. 40
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Reduction of Flood Damage through River Basin Measures

Objective: To reduce flood damage

* We aim to reduce urban flood damage by inhibiting the direct flow of rainwater into rivers and the sewer
system during a torrential downpour through maximum use of rainwater retention and rainwater infiltration.

Overview: Implementation of river basin measures

* Installation of rainwater storage and infiltration facilities at public facilities such as schoolyards and parks
* Promotion of the installation of rainwater runoff control facilities through efforts such as subsidizing programs
conducted by the municipalities for installation of infiltration inlets at private residences

Details: Types of rainwater runoff control facilities and installation examples

* Types of rainwater runoff control facilities

.»..r‘) . %

i N " N\ N Storage facility
o N . N N\ N between buildings
T \\ L Green roof

< /\ W N\, ° N Infitration ditch g/ 4
LY b [l

% NYY A =7 B B p

™ Storage facility under E% - , -
\ a schoolyard B a®

Rainwater tank

\t

Infiltration inlet
(at each house)

Secure green space

and bare ground Infiltration trench

Permeable pavement
on roads

Infiltration inlet Rainwater storage tank

* Installation examples

Rainwater storage facility Infiltration inlet Infiltration trench

under a schoolyard
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No. 41

Storm and Flood Damage
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Bureau of Construction

No. 41

Flood Control through Regulating Reservoirs

Exchanges with Seoul and Beijing, etc.

Objective: To prevent flood damage caused by typhoons and torrential rains

With torrential rains occurring more
frequently in recent years, the TMG is
promoting the improvement of small
and medium-sized rivers to protect the
lives and livelihoods of Tokyo citizens
from floods resulting from typhoons
and heavy rains.

1982 typhoon (Kanda River) 2005 torrential rain (Myoshoji River)

Overview: Improvement of small and medium-sized rivers

The Bureau of Construction is working to quickly enhance safety from flood damages. Along with river channel
improvements, including widening, in urban areas where there are many buildings and houses along a river, the
Bureau constructs regulating reservoirs to hold flood waters and diversion channels to divert some of the flood
water.

River channel improvement Diversion channel

Regulating reservoir

Details: Kanda River / Ring Road No. 7 Underground Regulating Reservoir

The Kanda River / Ring Road No. 7 Underground Regulating Reservoir was constructed with the aim of quickly
enhancing safety from flooding in the Kanda River middle basin that is prone to flooding. Located about 40
meters beneath this arterial road, it is a 4.5km long tunnel with an inner diameter of 12.5 meters, which can store
540,000 cubic meters of water. As of October 2014, the facility has taken in water from the river 36 times since
it went into service in April 1997, demonstrating high effects in reducing flood damages in the downstream area.

~_ o
AT
M
Kanda Zenpukuji Myoshoji
JR Gruo River___River rﬁlwahwllne . River

=~ raihay o

First phase Second phase
(total length 2,000m, in service from April 1997) (total length 2,500m, in service from September 2005)

Cross section of the reservoir

Water flowing into the intake
facility

Tunnel interior

Shield machine Typical cross-section
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No. 42

Storm and Flood Damage

Bureau of Sewerage

No. 42
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Flood Control through Sewerage Storage Facilities

Objective: Mitigation of flood damage

To make Tokyo a safe and sound place for its residents
by securing urban functions through the advancement
of measures to control flooding in the event of localized
intense rainfall, which has been occurring frequently

in recent years. One way to mitigate flood damage is to
temporarily store stormwater in sewer system storage
facilities.

Flood damage

Overview: Storage of stormwater exceeding the capacity of sewers

Flood damage can be mitigated by temporarily storing stormwater in storage facilities when sewer water levels
rise due to a rapid increase in the volume of rainfall from typhoons or concentrated, intensive rain.

Details: Example of storage facility construction

Before

Water overflows
from the sewer pipe
and flooding occurs

Sewer pipe Sewer pipe

Storage facility

Image of reducing flood damages by constructing storage facilities

The Wada-Yayoi Trunk Sewer is a storage
facility with an inner diameter of 8.5 meters and
length of about 2.2 kilometers. This trunk sewer
and the collecting pipes can collect stormwater
from an area as wide as 573 hectares and store
up to about 150,000 cubic meters of water.

Wada-Yayoi Trunk Sewer
(Inspection tour after completion)
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Storm and Flood Damage

Bureau of Construction No. 43

Information Provision on Heavy Rainfall and Flooding

Objective: To quickly provide flood and storm surge information

Flood control activities are very important in preventing and mitigating damages from flooding and storm
surges. To ensure smooth flood control activities, the TMG provides its citizens and municipalities with river
level and rainfall data, flood warnings and other relevant information utilizing its Integrated Flood Prevention

Information System.

Overview: Integrated Flood Prevention Information System

The TMG Integrated Flood Prevention Information System consists of the observation and monitoring system,
flood forecast system, online announcement system, and others. It monitors data from 140 rain gauge sites and
161 river level gauge sites in Tokyo every minute, 24 hours a day.

Image of Integrated Flood Prevention Information System

_Display Showing Monitoring Map
%"Yi) “\?1%;; (8." Tokyo)

sasion (wi )

| = ,- : ° Rain gauge N o
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A me"‘"' Safe High risk
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Monitoring room
(During flood control activities)

River level gauge

River level monitoring camera

Details: Online announcements and flood forecasts

Monitored rainfall and river levels and other
information are made public over the Internet

RS PSRN LT L m——
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Rainfall display

River level display

The system forecasts river levels up to one hour
ahead using rainfall and river level information,
and announces flood forecasts when there is a risk
of flooding.

Rise in river level (Meguro River)
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