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gional disaster-prevention capability suitable to the
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Development of Postseismic Fire-Safety Technology for
High-Rise Buildings (FY2009-2011)

Building Department

Various studies have clarified the growing likelihood that many
high-rise buildings in big cities may be affected by the strong
seismic shocks generated by a relatively large earthquake.

Surveys of past seismic damage indicate that high-rise buildings,
which are standard fire-resistant buildings, have an increased
probability of fire breaking in them immediately after an earthquake.
Therefore, it is important for postearthquake fire-safety measures
to maintain the performance of the fire compartment and the
function of fire-prevention equipment such as the fire-detection and
alarm system as well as the sprinkler system, to prevent a fire from
spreading.

However, technological information is scarce on how all the
structural members of such a system-including fire-prevention
equipment-behave, such as being damaged, during an earthquake.
This is why any fire-safety strategy following an earthquake remains
merely conceptual, making it hard to establish effective tactics to
protect against fires. Accordingly, it has become an urgent task
to accumulate technological information systematically, and to
establish fire safety after an earthquake.

The aim of this research is to accumulate technological
information on the behavior of a fire-resistant structure and fire-
safety equipment after the occurrence of an intermediate-level
earthquake (with a seismic intensity of 5 or more), and develop

( Targets of research )

Postseismic condition of building
[ Gonditions of functions involved in ire ety |

® Equipment (Fire-protection equipment
such as fire doors, automatic fire alarm
equipment, emergency broadcasting
equipment, emergency lighting and
emergency guide lighting equipment,
smoke-control equipment, sprinklers,
emergency power supplies), emergency
elevators

@ Fire compartment, evacuation floor
(intermediate story)

@ Refractory coating of structural members

Damage to structure

nAon
ZEI

Response quantity of building

Intensity of earthquake

Above moderate
earthquake

Moderate
earthquake
Less than moderate
earthquake

With functional

disorder
_—

Design of
high standards

Respond with
standards

Minimum
standards

Respond with
y standards
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technologies such as fire-safety measures to enable the continuing
usage by the occupants of a building taller than 10 stories that
does not have clear technological standards of fire-safety after an
earthquake.

At the same time, we will formulate design standards and
guidelines for emergency checks and evacuation based on these
technologies. For existing buildings in which these development
technologies are not incorporated, we will formulate guidelines for
emergency checks and evacuation setting clear evaluation standards
for their continued usage or evacuation immediately after an
earthquake.

Utilizing the technologies, standards, and guidelines to be
developed, we will protect many moderately damaged high-rise
buildings in the vicinity of a heavily damaged area during a big
earthquake to increase the possibility of their continuing usage for
a better quality of life for the occupants, contributing to the smooth
recovery of the entire afflicted area after an earthquake.
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Minimum standards

Summary of research

Design of high standards

| Survey on the performance of fire compartment and equipment immediately after an earthquake (from experiments on seismic table) |

o
/
1
1
]

Developing technology necessary to secure fire safety
equivalent to that before the occurrence of a moderate earthquake

Constructing a framework to secure fire safety \‘, @

1
What level of damage is acceptable for what level of seismic motion

Developing and adopting technology that satisfies these requirements

g

d

| Developing design target of fire compartment and fire-safety equipment |

| Developing design targets of fire compartment and fire-safety equipment |

| Developing design target of structure related to fire-resistant capability I

| Developing design targets for structure related to fire-resistant capability I

Explicit standardization of technology

Proposing recommended technological standards

g

Developing design guidelines for fire compartment, fire-safety equipment, and fire-resistant members

! 1
l\\ | Establishing tactics to secure safety using the above assumptions (Manager) | ,'
4
< -

Developing guidelines to secure fire-safety performance after an earthquake
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Research on an Evaluation Method for the Safety
Level of Water Control in Consideration of
Sediment Movement (FY2009 - 2011)

River Department

The safety level of water control in a watershed is currently
evaluated only with reference to the water level of a river channel.
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In reality, however, levees are often washed out by erosion and
sedimentation caused by running water, and the protected lowland is
often put at risk by an unexpected rise in the water level.

In particular, floods tend to last longer recently as a result of
improved water-control facilities on the watershed, the reservoir
effect created by dams, and decreased flooding in the upstream
part of the river. Accordingly, erosion and sedimentation created by
the running water of a flood have increasingly serious effects that
contribute to a decrease in the safety level of a flood. In addition,
against a background of dwindling construction investment, it is
strongly required that the safety level of water control be secured
through effective improvement and management of the river with
limited personnel and budget. The aim of this report is to contribute
to building a safe and secure society by decreasing disasters caused
by bank rip, and to protect life and property from water disasters.

We currently calculate water level and evaluate the safety level
of water control using cross-section surveying data of a river for
each specific distance created from river crossing survey data and
aerial laser surveys (hereafter “laser profiler or LP”). However, the
behavior of running water and sedimentation of a river during a
flood is complicated, and it is necessary to conduct analysis using an
analytical model that considers planar (two-dimensional) and spatial
(three-dimensional) behavior for the evaluation of the safety level of
water control that reflects sediment movement such as erosion and
sediment deposition.

Because LP data are three-dimensional coordinate data of the
ground surface, using these data makes it possible to analyze
the behavior of running water with the help of planar and spatial
analytical models. We have obtained LP data on first-class water
systems, and will shortly make create conditions for a more
sophisticated water control evaluation that takes into consideration
erosion and sedimentation. In this research, we discuss ways to
improve the forecasting of sediment movement of a river channel
utilizing LP data, and to develop approaches for a sophisticated
safety evaluation of water control.

Utilizing the results to be obtained by this research, we can
change our river-management approach from the current “fix it when
it is damaged,” to the preventive river improvement and management
approach of “reinforce in advance the part likely to be damaged.”
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Background of the research

MNecessity to develop a new evaluation approach
(DCurrent circumstances surrounding the construction business
Necessity of effective improvement and management of rivers
amid dwindling construction investment
(@Problems with the current safety-level evaluation of flood
control
+ Currently, evaluated only from the water level of river channel
+ Hard to evaluate with respect to erosion and sedimentation
—Importance of specifying parts liable to be damaged by flush,
and preventive improvement of rivers

Mimproving technological environment

Improving LP data (coordinate data of ground

elevation obtained by aerial laser survey)

—Possible to evaluate in consideration of erosion
and influence of sedimentation through planar and
spatial estimation of running water of a river and
behavior of sediment movement during a flood

Washout of a dam due to erosion by running water

Content of the research

| (1) Discussing a method to draw a cross section of a river channel utilizing LP data

P "

 eiicial R |

Satellite BNk,

GPS,.-

"y
Probe

=z

Acquiring LP data Acquiring data below

water surface

(2) Developing approach to improve safety-level evaluation of flood control |

Inside Outside

Sediment " Erosion

Discussing method to analyze
running water (Image)

Discussing method to evaluate
erosion and antierosion capability

- [ LP Real Data

Filtering

Formulating river
channel data

Developing evaluation method to evaluate the safety
level of flood control in consideration of sediment movement

. Dangerous part
Caution needed part

Image of evaluation ™= P
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Research into a method of improving regional
disaster-prevention capability suitable to the
characteristics of social capital (FY2009 - 2011)

Research Center for Disaster Risk Management

Natural disasters, such as earthquakes, floods, and sediment
disasters, occur in Japan, some of which unfortunately lead to the
loss of human life. In addition, the increasing frequency of heavy
rain due to climate change, and the increasing frequency and growing
intensity of disasters in association with typhoons that are growing
more destructive, are also subjects of serious concern. However, the
current maintenance rate of existing disaster-prevention facilities is
not necessarily sufficient, and investment in hardware may not be
enough in the future because of a decreasing investment capacity.
It is therefore necessary to work out comprehensive measures that
cover both hardware and software so as to decrease damage.

Under these circumstances, the “Comprehensive Plan to Decrease
the Victim of Natural Disasters to Zero” was enforced by the Cabinet
Office in FY2008, and it is urgently required that a concrete policy
be developed to reduce human suffering.

In this research, we define social capital as “characteristics of a
community made up of network, social trust, and social participation
that increases the social effectiveness by activating concerted intra-
and inter-community actions.” This characterization invites attention
lately.

Social capital has characteristics specific to each region, such as
intermediate and mountainous regions and urban areas. It is therefore
necessary to develop concrete policies including an approach by the
government suitable to regional social capital to improve regional
disaster-prevention capability, such as preparation for disasters,
perception of information on disaster, and evacuation capability in a
disaster.

In this research, we will analyze the mutual relation among
government approach, regional disaster-prevention capability,
and social capital, from existing government approaches, such as
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holding lectures on disaster prevention, drawing up a hazard map
with citizen participation, and inspection of areas subject to disaster,
and from the existing cases of citizens’ activities in a disaster. At
the same time, we will discuss policies to improve regional disaster-
prevention capability in response to the objective evaluation of
regional disaster-prevention capability and regional characteristics of
social capital, and organize research results as guidelines.
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(2) Discussing positive and negative factors in improving

regional disaster-prevention capability

©O0rganizing issues in preparation for a disaster, and a response to the occurrence of a disaster
©Analyzing positive and negative factors to improve regional disaster-prevention capability

{

v,

r@ Analyzing the mutual relation between regional

disaster-prevention capability and social capital

©Discussing the mutual relation (mechanism) between regional disaster-prevention
capability and social capital

|

(@) Discussing approaches for the continuing improvement
of the regional disaster-prevention capability

©Discussing approaches by the government (items, contents, and effects)

©Discussion evaluation approaches (evaluation indexes, methods, and items) of regional
disaster-prevention capability

©Discussing the PDCA cycle for the continuing improvement of regional disaster-
prevention capability

(

[ (5)Proposing quidelines to improve regional disaster-prevention capability ]
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[Method of the research] [Utilizing research results (Image)]
(. )
(D Collecting and organizing existing materials . .
©lwate-Miyagi Inland Earthquake, Chuetsu Oki Earthquake, Chuetsu Earthquake, and Reglona;llllglafﬂopment Guideli Approach suitable
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Continuing improvement of regional disaster prevention-capability using the PDCA cycle

Safety inspection of facilities
with participation of residents

Inspecting dangerous parts in
collaboration with residents

Drawing up a hazard map
with participation of residents

Evaluation of regional
disaster-prevention capability

Preparation
capabilty for
disaster

prevention

Information

transmission capability Sunveilance and

warning capability

Planning approaches for residents

Discussion points and methods a !
to improve the approach Act Plan | by assuming the improvement
effect of regional

disaster-prevention capability
Implementing the government

the disaster prevention-

Confirming the effects of the t
improvement method

approach with residents using
approach Check®* Do
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Research on causes of and measures to prevent
the infiltration of rainwater into small buildings
(FY2009 - 2011)

Building Department

1. Background of the research

Rainwater infiltrating into a single-family house from the roof and
outer walls not only damages interior materials, but also corrodes
and decays substrate and construction materials.

This may increase the possibility of physical damage, such as
the easy detachment and falling off of parts of the outer walls,
and human suffering, and also may increase the possibility of
spreadingthe spread of fire. It is therefore an important issue
to prevent rainwater from infiltrating houses not only from the
maintenance and management viewpoint, but also from the
viewpoint of securing structural- and fire-safety.

Under the “Act on Assurance of Performance of Specified
Housing Defect Warranty” scheduled to be fully enforced in October
2009, it will be mandatory to secure capital for a warranty against
defects of basic structural parts (claim for repair), and construction
companies are required to take out the insurance and deposit a
security. NILIM will extend technological support in the redemption
of such security.
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2. Contents of the research

This research aims to clarify the mechanism and factors of
rainwater infiltration from exterior materials due to deterioration
mainly of small buildings such as single-family housing, and discuss
measures for rainwater infiltration to be prepared for technological
standardization in the future.
3. Utilizing research results

By understanding the reality of the design of the outer walls
and construction, we will prepare technological materials on the
mechanism and factors of rainwater infiltration. Utilizing research
results, we will be able to prevent rainwater infiltration and
contribute to the smooth operation of the “Act on Assurance of
Performance of Specified Housing Defect Warranty” and provide
one of the measures for the safe and secure life of the occupants of
single-family houses.

Content of the research
<Field survey>

~

| (DSurvey on the construction method of exterior work |

@ Survey on production and supply
@ Survey on construction
@ Survey on specifications of exterior work

~_>

Formulating representative waterproof specifications
by region and building part, and making them reflect
samples

(@Survey on rainwater infiltration and deterioration

@ Survey on routes and factors of infiltration
@ Survey on deterioration of components

~~

Figuring out the influence of deterioration by region and
building part over waterproof and strength performance

! 3 u
< Figuring out using existing buildings >

N v

~_

<Improving technology to prevent rainwater infiltration>

<Figuring out waterproof performance>

| (3Discussing the waterproof performance of each part |

Figuring out waterproof
performance by part
(outer wall, roof, etc.)
and by specifications
quantitatively using
aspersion and
water-tightness tests

<Aspersion test>

(@)Discussing waterproof performance in
consideration of temporal change

Figuring out waterproof deterioration due to external
factors (heat and vibration) using accelerated
deterioration tests and horizontal-pressing tests

|:l.'.

q]

<Horizontal-pressing experiment>

N J

@ Influence of design and construction over long-term
waterproof property and evaluation of the influence

@ Analyzing the mechanism and factors of rainwater
infiltration

@ Discussing methods of repair and modification

Developing prevention measures for
rainwater infiltration and evaluation
technology

Utilizing research results

OPresenting the mechanism and factors of rainwater
infiltration

OPresenting technological materials concerning repair
and modification

(OPresenting prevention measures for technological
standardization for the future

e A

(ODecrease of rainwater infiltration troubles
in small-scale buildings

(OSmooth operation of law on defect liability
execution

(OControlling inappropriate repair and
modification
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B LA EBCRR AT R (2008 - 10 H~ 12 H%ZA)
TECHNICAL NOTE of National Institute for Land and Infrastructure Management (October-December, 2008)

HES A b FEE T e

Title of Paper Names of Divisions

SRTBHIBIZ 351 B HUERIRIEAL 1 X B Rl Ak g s o 26Tl
464 | Sensitivity of Storm Surge Inundation Damage Induced by Global Warming at Three Major
Bays in Japan

RIS 27 AR E
Coastal Zone Systems Division

FYTANTY 23V =Y g Y EROPREEEOWE) B 2 R O SR n) R
T 5% NEREY TRl e

465 A Study on the Improvement of the Accuracy of Failure Probability of Breakwaters in view of | Port Facilities Division
Sliding Displacement by Monte Carlo Simulation

466 7 )b — AV D R T ST 2 B9 B g BT 2T AWEE
On Evaluation of Port Attractiveness in Terms of Cruise Ship Port Systems Division
R D3 v 7 s R 03 v 7 BB (2008)

167 | RE -7 OTHIZBY 52 ¥ T HHLOB— WY 2T LR
Analysis on World Container Ship Movement and Containerized Cargo Flow (2008) Port Systems Division
— Analysis on Containerization in Transpacific Trade —

168 72PN O P C N R TS B4 2 Mat ZE VS fax FZEE
New PCN Calculation Method for Airport Pavement in Japan Airport Facilities Division

ZEVET A7 7 )b MO R B9 % FERAO KT

Fe S L A
469 | Experimental Studies for Bonding between Asphalt Concrete Layers used in Airport Asphalt RPN

Airport Facilities Division

Pavement
GBS

sa3 | EAHRENIC 51 5 BRI HAZIH (No2) oo

Strong-Motion Observation Acceleration Records (No.27) arthquake Lisaster t'revention

Division
" AT . . - T 2T S AT 2 =
] =3 =1 =1 § JEL

474 0 19 IR E AL R DR Advanced Road Design and Safety

Annual Report of Advanced Road Design and Safty Division in Y2007

Division

HARIZET % 4 4 & FFim OMRERE: & OBIRIZ DWW T ORE - 23 fr

— & L L TEMIO ARSI T 2o EiE S < ho—Bhe LT—

445 | Facts and introductory knowledge about downstream effects of dams on the physical environment
of rivers in Japan

— For building a common and scientific basis for discussion on dams and the river environment —

TN BRIFET S
River Environment Division

1463 SRR 19 SEKET KGE BE AR AR AT 24 YR 42 TAEWFE

FY2007 Annual Report of Wastewater Management and Water Quality Control Water Quality Control Department
479 T8 AT IR AR OIE F7 T A FAM = B3 5 W2 RGP PETE

Research on Fatigue Durability Evaluation for Highway Bridge Slabs Bridge and Structures Division
482 PR 20 A 1] A T BCRAR B AIF S T ol v 23 e NS

Report of the Lecture Meeting of NILIM (2008) Planning Division

7 =27V LAR— b 2009 BHEFET Y = 7Y A MTTRRH
2009 Annual Report of NILIM” is now on our website
B OWZEHRB E Bk % [ 7= 27 )WL AR—F2009] ELTAEL, TNOHER—AR—VIITHETLHZ LN TEET,

We publish “2009 Annual Report of NILIM” to show our research activities and accomplishments, and you can see its contents on our website,
www. nilim. go. jp.

E+ZEEETHBRE SRR
National Institute for Land and Infrastructure Management Ministry of Land, Infrastructure, Transport and Tourism
T 305 — 0802 &RIKE2 < (ETHIE 1
Asahi 1, Tsukuba, Ibaraki, 305-0804, Japan
(EFS) T 305— 0802 KB (ZFIIE 1 No. 29

(Tachihara) Tachihara 1, Tsukuba, Ibaraki, 305-0802, Japan Summer 2009
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(Yokosuka) Nagase 3-1-1, Yokosuka, Kanagawa, 239-0826, Japan
TEL :029-864-2675 FAX:029-864-4322
TEL:+81-29-864-2675 FAX:+81-29-864-4322 http://www.nilim.go.jp
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