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Tokyo Fire Department ~ No. 32

Fire Rescue Training Techniques

Exchange with Bangkok, Hanoi, Jakarta, and Kuala Lumpur

Objective: To develop rescue technique trainers

To systematically develop emergency responders’ abilities to cope with a range of challenging, complex
disasters by passing on fire rescue training techniques.

Overview: Two-phased program

Domestic training: Fire/rescue members in leadership positions are accepted from participating cities as trainees.
Overseas training: After completion of the domestic training session, participants return home to become

trainers. TFD instructors are then sent to the training sessions held by these new trainers to confirm their skills
and provide support.
<Past Achievements>
YEAR & CITY Foreign Trainees Accepted | TFD Members Sent Out | Local Training Session Participants

2008: Bangkok 6 5 60

2009: Kuala Lumpur 2 3 21

2010: Bangkok 6 3 75

2011: Jakarta 2 5 34

2012: Bangkok 6 5 40

2013: Hanoi 6 3 48

2014: Hanoi 6 3 51

Details: Examples of basic fire rescue skills instruction
* Ropework (for equipment & people) ¢« One rope bridge crossing/Rappelling
* High angle rescue ¢ Confined space rescue * NBC (nuclear, biological and chemical) disaster management
* Victim transportation ¢ Safety management awareness

Session for rope rescue anchor creation

Session for negotiating a rope bridge

Session for shoring/stabilizing
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Chemical

KETR S (NBC (RRESEHIE . £ R, (LS8 ) iR

IR © NP Ly T I VA, #@E, B KEF

BH) | FHRAEENOH IS
fakay> NBC FD a7z A9 2V EIC RS 2 KFITHLT 5,

I | NBC KEN ISR IRBIEBIEREY - (LB P DECE

falbRP> NBC I K KRR EICi A mTERERE A 2 Bl L e RPR K FE R R E 2 RA T %
= N G LB T T AETH P BN 2 B g 2 & L B, (LK EZEM &I 2L Eh
% 9 Bk 72 fidfiii L T %o

REUE T EEXEX

R

N B Cxif5ErT
TR BI B AR

O (CFHBTHEEHESE

BB EAER
THIREN B R

B=HAEAR
TERREIEED AR
h 4

il - ECBIAEM. BaRME
25 = U UIHB T AT B BB R D51

SR ENRE

TR KRR 7 Al U T i, Bkl T
EHONICHAEEHNINEIC KD, R E
T TENE DR A 72 [ 750 5 ETT 0 TE )
2179 ENTRIEUHMIT DOADRA,

OBRHMEOKRY b

HBAREME D R WKEBIE T, AT
OIRFFERAEIC & 2 NEHERR, SHRERIE IR
X B R, ATRRIE A X AL2EAISE ORI,
HEEITS .

oHEORY b+

EREEIC LRy 7 —L () T
fEEYZRZE L. N)U k327 TR
G NEBIC IS LIS %,

Response Technology for Special Incidents (e.g. NBC?*)

(*nuclear, biological, and chemical)

Exchange with France, Korea, Taiwan, the United States, Vietnam, etc.

Objective: To respond to special disasters
To handle hazmat/NBC disasters.

Overview: Fire Rescue Task Forces for NBC disasters and Hazmat Units

The 3rd and 9th Fire Rescue Task Forces are in service as “high-performance” units to specially deal with
hazmat/NBC disasters. In addition, there are nine Hazmat Units that are specially equipped for chemical
disasters.

TFD Service Area

= [ NBC Fire Rescue
Task Forces

Fire station with
o hazmat unit

9" HQ
Fire Rescue Task Forces

3¢ HQ
Fire Rescue Task Forces

Details: Special vehicles & equipment
Special vehicles and equipment are deployed to the 3rd and 9th Fire District HQ Fire Rescue Task Forces.

- Special Hazmat Truck

A vehicle with enhanced radiation protection.
Lead plates and water used in the vehicle body and
positive air pressure inside prevent radiation and
radioactive materials from penetrating the vehicle
while it is moving and working at the scene.

The TFD is the only organization possessing this
truck in Japan.

Detection Robot

The remote-controlled cameras of the robot are
used for fact-finding at disaster scenes that cannot
be entered by rescue personnel. Its instruments also
detect and measure radiation, flammable gases,
chemicals, and other substances.

Rescue Robot

The remote-controlled arms of the robot remove
debris. The robot’s conveyor belt is used to
rescue victims by drawing them inside.
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Fire Department Earthquake Preparedness Systems

Exchange with China, France, Israel, Portugal, Romania, and the United States

Objective: To mitigate earthquake damage

To mitigate earthquake damage by putting together and systemizing necessary information in data systems to
help emergency responders take appropriate action immediately after a devastating earthquake.

Overview: Temporal and spatial understanding of the disaster situation and
firefighting capabilities

A set of 10 unique systems was developed to support the TFD’s firefighting activities for earthquake damage
mitigation. The systems allow temporal and spatial understanding of the disaster situation such as fire and
building collapse (outbreaks and spread estimates), and response capabilities such as the number of firefighters
and vehicles that can be mobilized.

Details: Examples of systems

eEarthquake Damage Estimation System

This system estimates the risk of fire outbreaks, fatalities, building/ground damage, road obstructions and other
kinds of damage immediately after an earthquake.

Fire Outbreak Estimates (Ward A) *EXAMPLE Fatality Estimates (Ward A) *EXAMPLE  Bldg. Collapse Estimates (Ward A) *EXAMPLE

Damage Estimation (64 items) *ExAvPLE

mo.08 - .o - o -
po.06 - 0.08 il - 2.0 o8 - 10 Ward: A

0.04 - 0.06 1.2 - 1.8 6 - 8 Number of Fires: oo
[0.02 - 0.04 fwo.g - 1.2 = 4 - 6 Burned Area: oooom?
[10.01 - 0.02 [ 0.4 - 0.8 2 - 4 .
0.0 - 0.01 B0 - 0.4 mmo- 2 Num?erof Fatalities: oo

Fires Fatalities Building Collapse

Earthquake Damage Estimation System

e Fire Spread Simulation System
This system estimates both the spread of fire and the number of necessary firefighting units based on weather
conditions (e.g. wind direction/velocity), city composition, expected building collapse, and other factors, and
depicts this on maps where necessary information such as building shape, structure, and number of floors have
been entered beforehand.

(3 -\E"' 5
2 hours later 3 hours later

Fire Spread Simulation System

1 hour later
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74

R EFEREEMNDE R(RE

BE . KEMIREIRZ LD S ELD - BAGWEBICT S
EFLEREOEMDEEST B TAEEE
M | DS B, EBREHCRHNCE R E
WRE SN S [EEHiE] %) OREZE
HET 272, MO RME & RN O
e figi e — RIS HED B 6

XHRPIKI 7,000ha
(KEBHEIRE DR 11 %, Hiksk Py DA G 3P
30 . M AR 180 5D

BIE | MRS LIS ERRIRIRD 2 R I K 5 FHIREH

gD 5 B, FHCeEZ 02 &9 Bk TAMERFX ) ISHRE L. MRMED Tz O 2 FITH
L. EBPRCOBOBAZITI B E, EMONMMEZRL TV,

7o, AEFHERT-PEEEICSIRD AT N B8 TR IHERER ) (SR U, MEMRE QAT fdtc
st 5 7% 8 B TN E w5,

RHMCRE R, e - T
AREDEL

il FEMER X S ERRBRICE T HEHEES
(1) ARAMERFIX T DT/ HGH

« B Z DFROBRANE-PReR TR DB
- HR D PGS A

* EMRIC KB EERE TS OiR
- fEREARIC & B ER=— X DitfE

(2) e R {EsAR T O F R

- ERENRE - RISEEEZEH L
LiEEs |

- BinESEN. B E AT
HoEA

RERRIRDER

Improvement of Districts with Close-Set Wooden Houses

Objective: To turn areas with close-set wooden houses into communities that do not
burn or spread fire

Of areas with close-set wooden houses, which
contain a high concentration of aging wooden
structures, those expected to sustain particularly
serious damage when a major earthquake occurs
have been designated as development districts’.
In order to eliminate this danger, Tokyo is
promoting the fireproofing of these neighborhoods
and development of firebreak belts in an integrated
manner.
*Districts covering an area totaling approx.
7,000 ha
(About 11% of'the land area of the wards, containing about 300,000 wooden houses and a population of about 1.8 million people)

Overview: Prompt resolution of issues through two initiatives

Tokyo designates areas in particular need of improvement as fireproof zones, and is promoting the fireproofing
of buildings through tax incentives and subsidies for the cost of rebuilding.

In addition, Tokyo designates roads that will be effective in blocking the spread of fire and facilitating
evacuation as designated routes for improvement. While extending support to property rights holders to assist
them in rebuilding their lives, Tokyo works for early completion of these roads.

Make roadside buildings fi re s
and earthquake re3|stant

" Form firebreak belts;
. - — develop evacuation/
. ' rescue routes

Fireproof

) Build shared residences,
.11 etc., through projects that
~— have legal authority

Rebundlng for f|reproof ng; £
construct community
roads, parks, etc.

Details: Examples of initiatives

1) Fireproof zones

* Provision of subsidies to cover demolition
costs and design costs to rebuild houses

* Reduction/exemption of Tokyo
Metropolitan tax

* Provision of plans by experts to support
displaced residents

* House-to-house surveys of local
residents’ needs

Replacement of an old wooden building with a fireproof one

2) Designated routes for improvement

» Conducting surveys on residents/businesses
in the area regarding their wishes;
establishment of consultation desks using
private sector businesses

* Assistance with relocation expenses,
finding replacement land for relocation or
introducing metropolitan housing

Development of a city-planned road
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Seismic Resistance of Buildings along Disaster

Response Routes

Objective: To prevent the blockage of disaster response routes following a major
earthquake

In preparation for a major earthquake, the TMG
designates roads that should not be blocked after an
earthquake strikes, and places priority on promoting
the seismic resistance of buildings along these roads.

Road blockage could greatly hinder wide area
evacuation, as well as emergency and firefighting
activities, leading to huge damages.

T -

Road blocked by a collapsed building following the 1995
Great Hanshin-Awaiji Earthquake

A disaster response route, which will serve as a major artery for
the transport of relief, etc. in the event of a disaster

Overview: Carrying out seismic inspections and retrofitting

« It is mandatory for owners of buildings located alongside designated routes to carry out seismic inspections
* The TMG subsidizes building owners for the cost of seismic retrofitting.

Details: Map of designated disaster response routes

Designated Disaster Response
Routes (about 1,000km in

total length) are emergency
transportation roads in particular
need of the promotion of seismic
retrofitting of buildings along the
route.

Designated disaster
response routes

Expressway

Road other than
expressway

Details: Mandatory seismic inspections, subsidies for seismic retrofitting

* Seismic inspections are mandatory for owners of buildings along designated disaster
response routes.

* When the inspection reveals lack of seismic resistance, the TMG urges the owner to
carry out seismic retrofitting, and supports efforts by subsidizing a portion of the costs.

* The TMG issues the Tokyo Metropolitan Seismic Certification Mark to buildings
according to implementation of seismic inspection, retrofitting and other measures.

Tokyo Metropolitan
Seismic Certification
Mark
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Measures to Suppress the Surfacing of Manholes

Due to Liquefaction

Exchange with New Zealand

Objective: To mitigate the uplift of manholes and ensure transportatlon functions

Liquefaction from the strong shaking of an earthquake could
result in buoyant forces lifting the manholes. As this would have
a large impact on sewer functions and passage of emergency
vehicles, manholes are being fitted with mechanisms to prevent
uplifting during an earthquake.

Manhole uplift due to liquefaction
(Great East Japan Earthquake (March 11, 2011))

Overview: Releasing excess pressure into the manholes

This technology installs pressure control devices on the wall of the manhole, and by releasing the excess
pressure generated from liquefaction into the manhole, the uplift of the manhole is suppressed.

Details: Mechanism of mitigating floatation
Valves are installed on the inner wall of manholes. When liquefaction occurs from the strong shakings of an

earthquake, and water pressure rises, the valves automatically fall off and ground water flows into the manholes.

This lowers the water pressure and mitigates the uplift of manholes.

Manhole
Pressure Pressure
control clasp control clasp =
/ o
—— &
Y e
e N
e _.m 8o
L4 T 7 0
Wire net \alve Wire net 2
=
(1
Manhole wall Manhole wall
Liquefaction

When liquefaction
occurs due to a strong
earthquake

Normal times

A .12
Valve placed inside the manhole pprox em
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