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. The results of this research and development have been

compiled in the Ministry of Construction’s draft for a New
Seismic Design Method and form the basis for current seis-
mic design methods of civil facilities.

Requirements for earthquake resistance in laws and ordi-
nances specifying building standards had not undergone
radical reform in 56 years, i.e., since the introduction of
earthquake resistance standards in the Urban Building Law
of 1924; they were revised, and implemented in June of
1981, to treat seismic forces as dynamic loading. The estab-
lishment of the Earthquake-Resistant Design Method lent
impetus to the spread of skyscrapers in Japan and greatly
improved the earthquake resistance of ordinary buildings.

In May 1980, Specification for Highway Bridges Part V
Seismic Design were amended. Road bridge design, which
until then had taken into account framework members only in
the elastic range, began to take into account the dynamics of
members in the plastic range during major earthquakes.
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Development of technology
for the construction
of offshore structures
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Measurement and prediction methods of coastal currents
were developed. These methods will be used to prevent
natural disasters associated with, and to provide environ-
mental assessments concerning, the use and development
of shoreline regions for seaside parks, power stations, and
landfills; and to evaluate the effectiveness of coastal disas-
ter control facilities.

. The project has led to the development of anticorrosion

technologies based on shielding and on electricity, and to
the drafting of guidelines for corrosion treatment in offshore
structures. They are also being reflected in the anticorro-
sion standards established for pile foundations used in the
Honshu-Shikoku Bridge, the Trans Tokyo-Bay Highway,
and the Kansai International Airport.
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. A dual-mode bus system has been developed as a new

transport system in which the vehicle is driven by a driver
on ordinary roads, and is operated fully automatically on a
dedicated guideway without a driver.

It has been confirmed at present that the system is already

technically fully applicable.
. Some of the technical elements developed in this research

project have been applied to the Guideway Bus system.
The Guideway Bus was used in Fukuoka in 1989 at the
Asia-Pacific Exposition for visitors’ transport within the fair-
grounds. It was commercialized in Nagoya in 1990, and the
operation will start in 2000.
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comprehensive housing
performance evaluation systems
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1973-1977
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Evaluation criteria were formulated for desirable housing
performance parameters (durability, soundproofing, safety,
etc.).

. They are reflected in housing performance criteria for

dwellings eligible for Housing Loan Corporation financing.

. They are reflected in the housing performance guarantee

program established in 1982, assuring that defects, etc., do
not occur within a certain period following completion of
construction.

. They are reflected also in the introduction of acoustic per-

formance indices in the Ministry of Construction’s industrial
housing performance certification program (amended in
Ministry of Construction notification in 1980).

. They are reflected in the drafting of JIS standards, including

housing soundproofing standards.

0D.o0oOooooooooo

00oo0oo0o0ob0O0o0o00O00O0O000b0O0O0O0O0O0OOO0ODOOOOOOOOO
Development of the new road transport system

The dual-mode bus system consists of buses that can not only run automatically on
guideways but also be driven by a driver on ordinary roads.
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. Technology was developed for the introduction to Japan of
noooooooooon S490 S50 157,300,000 nooonooooonoxnooooonoononooononoung “two-by-four” building techniques using timber precut to
Development of 1974-1975 poooooooooooooooooogoooooooooooo standard dimensions to build the floors and walls of houses
new construction methods oooo0oo0oo0ob0o0o0ooooo0o0boo0oooooooooooonod without supporting pillars.
for small-scale housing ooooo . The new techniques are showing their effect in terms of

5 000000000000 000000000000000000000000 increased safety, comfort, efficiency, and rapidity of con-
struction of wooden houses.
voooooooooboooooooooon . Regarding the “two-by-four” method, technical standards
based on Article 38 of the Building Standard Law were
established in 1977, and the method has been reflected in
Housing Loan Corporation specifications.

. Bimode grouting method using a duplex tube, one of the
nooooooooo S5001 854 [ 412,539,000 noooonooononoononononognonooononoon ground improvement methods which was developed
Development of 1975-1979 0o00bo0000bo0O00000000000mMmO0D00000 through this research, is now the main method of chemical
new soil J00000000O0000000O0bOOoo0oOooooog grouting. It has led to the formulation of guidelines for
improvement technology 00000000000000000000000000000000000 chemical grouting design and execution by the Japan

5 000O000O0O0O0O0O0O00000000000000000000n Chemical Grout Association based on draft Guidelines for
Chemical Grouting Methods and Technology.
vboooboouooooooooooooonniooubon oo boo . The dry jet mixing (DJM) method, developed as a deep
OmOooooooon underground improvement technique, has a powerful solidi-
fying effect. It is one of the most widely used deep mixing
methods, applied in about 1,800 cases (12,600,000 cubic
meters) by fiscal 1994.

. A dual-mode truck system was developed to make the
oboooooooo $510 55 0 361,093,000 e shipping of goods more efficient and to save labor using
Development of 1976-1980 vhoooooooooooooooooooooooooooooon dual-mode trucks that can run both on ordinary roads and
new freight transport goobooOooooooooooo0oooooo0o0oooooonoooon on dedicated guideways. Efforts were focused on running
system 0000000000000 0oOoo0oo0ooooooon tests in developing vehicle control systems and technolo-

7 00o0O00OO0O0O0O0O0O00O00OO0O0O0000000o0oo0o0ooonn gies for ultrasonic devices to maintain a safe distance
between vehicles.
voboooooooooooooooobonooooooonoooo . The results of this project are being applied to develop an
underground freight transport system. Electric-powered
dual-mode trucks are now being developed to lessen envi-
ronmental disruptions.

. An underground dam has been built at Nomozaki-cho in
nooooooooo S5100 855 [1 410,127,000 nooooooononoononononononooononnon Nagasaki Prefecture using water barrier methods devel-
Development of 1976-1980 onooo oped as part of this project.

8 groundwater utilization 0000000oo0o000ooo0000ooo0oooooooooooo . The groundwater utilization technology developed in this
technology 000000000 MO00000000000000000000000 project (methods for collecting and taking water) has been
improved by the Housing and Urban Development
Corporation and effectively extended to the storage of rain-

water in spaces between crushed stone fragments.

. This research concerns the securing of parks and other
goooooooooo S520 S56 0 320,932,000 0000000000000 0000O000O00ODO0ODOOODODOODOOO green open spaces, vacant lots, and passages and routes
Development of 1977-1981 oooo that can be effectively used during disasters to allow people
urban fire prevention methods 000o0o00obOoo00o0o0oobo0oo00ooOoobOOooo0ooDOoDD to escape danger.

0000000000000 0000000000o0oooooooon . Based on this research and on the resolutions of the
00000000000 000000@ONO.00000000000 National Committee on Natural Disaster Prevention, local
T governments in Japan’s three largest metropolitan areas
9 ooo and municipalities designated as priority areas for earth-
goooooooooooooo quake disaster prevention programs are working toward the
formulation of Urban Disaster Prevention Program Plans
(via a guidance by Director General of Urban Bureau of
MOC dated September 25, 1986) that will provide evalu-
ation routes and places of refuge and other facilities need-
ed in the event of a natural disaster.

. Technical standards have been formulated for the creation

of prevention parks.

5. 000000000000
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Development of new construction methods for small-scale housing
Wall and floor frameworks are built with dimensional timber (“two-by-fours”).

e 1000 DODODODODODOOODDODOOOODOONThedry jet mixing process
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Positioning Insertion and Completion of drilling ‘Withdrawal & injection Completion of
drilling withdrawal
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(Depending on the nature of the soil and the conditions

of the foundation, injection of the ground improvement

materials may take place during insertion and drilling.)

6.0000000000

go0o0o00000000000000000000000O0
Development of new soil improvement technology

The dry jet mixing method was developed as a deep-level foundation
improvement technique.

7.000O0O0OOooOooo
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Development of the new freight transport system
Dual-mode trucks are used in this freight transport system.
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10 Development of
energy-saving housing systems

S§520] S56
1977-1981

[0 355,315,000
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Passive solar houses have been developed that save ener-
gy by effectively using solar heat trapped by double glass
doors and by using insulating materials in floors and walls.

. This research has been reflected in inspection standards

related to loan incentives for energy-saving construction of
houses financed by the Housing Loan Corporation.

Results have also been reflected in certification standards
for outstanding energy-saving housing fixtures and equip-
ment such as solar water heaters and hot water boilers.
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Development of

technology for improving
construction work environments

11
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1977-1981

[0 298,526,000
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. High-frequency pile-driving machines and methods for use

with cast-in-place concrete piles were developed and
applied.

. Draft specifications have been compiled for construction

site sound-proofing sheets and panels.

. Efforts to reduce noise made by bulldozers and other con-

struction equipment by 15 dB (A) were successful.

. Efforts to reduce the noise of concrete pump trucks by 10

dB (A) were successful.

. A draft manual was compiled to assist in the selection of

construction methods, including prediction of noise and
vibration levels during building demolition. It was reflected
in the revision of the Guidelines for Technology for
Combating Noise and Vibration on Construction Sites
(March 20, 1987) and the Handbook of Measures for
Combating Noise and Vibration on Construction Sites (June
1987).
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Development of

various technologies related
12 | toimprovement of the roadside
living environment

S530 S57
1978-1982

[0324,718,000
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. Planning methods for roadside area improvement were

developed and reflected in criteria for designation of
improvable roadside areas in the May 1980 Law Regarding
the Improvement of Roadsides Along Main Arteries.

. Methods for predicting levels of noise and vibration, and

densities of exhaust gases generated by road traffic were
developed and adopted in the September 1985 notification
entitled Technical Guidelines for Environmental Impact
Assessments of Road Works Under Jurisdiction of Ministry
of Construction and in the January 1989 Road Environment
Improvement Manual.

It is planned to reflect the findings regarding effects of envi-
ronmental facility belts and noise barriers in the revision of
the Road Structure Ordinance now under examination.

0000o00o00o00oogo
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Development of technology
for improving buildings’
durability

S550 S59
1980-1984

[0 373,523,000
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. Technical guidelines were formulated for diagnosing deteri-

oration, repairing and replacing defective parts of existing
buildings, and designing and implementing methods of
making new buildings more durable.

. The results have been reflected in the May 1982 Technical

Standards Regarding Safety of Buildings Housing State
Institutions based on the Law Regarding the Construction,
etc., of Government and Municipal Office Buildings.
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14 Development of
waste utilization technology
in the construction industry

S560 S60
1981-1985

[0 339,907,000
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. Technology was developed for backfilling underground

pipelines with stabilized soil; treating high organic soil ration-
ally; and using recycled aggregate and some by-products
for concrete structures.

. Technology was developed for using sewage sludge as soil

improvement material, and for using base course material,
concrete aggregate, and wood debris as construction mate-
rials.

. Technology for using coal ash as asphalt paving material

was developed, and the findings were compiled in the
Outline Regarding Asphalt Pavement (November 1988).
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Development of energy-saving housing systems

Artist’s conception of passive solar house designed to save energy

by efficiently using the sun’s heat.
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Development of technology for improving construction work environments
High-frequency pile-driving machine designed to reduce ground vibration and noise.
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Development of repair technology
for buildings and infrastructure
damaged by earthquakes

S560 S60
1981-1985

[0 344,533,000
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Repair technology and general evaluation methods for
repair were developed that are responsive to the type and
extent of damage to infrastructure and buildings whose
durability is impaired as a result of earthquake damage.
Based on the development of this technology, two draft
manuals have been compiled (Manual of Repair
Technology for Infrastructure Damaged by Earthquakes
and Manual of Repair Methods for Buildings Damaged by
Earthquakes) and have been widely used since then as the
basis for the repair of earthquake-damaged structures in
Japan.

Based also on the results of this research, a handbook of
earthquake emergency measures for road facilities, specifi-
cally their restoration after an earthquake, was compiled in
February 1988 by the Japan Road Association.

. One of the above manuals, Manual for Repair Methods of

Infrastructure Damaged by Earthquakes, has been trans-
lated into English at the New York University Seismic
Engineering Research Center and used effectively in
restoration work after the Loma Prieta earthquake that hit
San Francisco in 1989 as well as in other post-earthquake
repairs around the world.
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general lake and marsh water
management technology

S570 S61
1982-1986

[0 234,139,000
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. Technology was developed to redirect river water, letting it

flow into and through low-lying marshy land to let plants
exercise their natural cleansing action on the water.

. Soil treatment and filtration technology was developed to

treat tributary effluents using the cleansing power of soil
and nonwoven materials as filters to improve water quality
comprehensively in lakes and marshes.

. A general lake and marsh water management method man-

ual was compiled and has been useful in purifying water in
Lake Kasumigaura and Lake Biwa.
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Development of
fire safety design methods
for building

S570 S61
1982-1986

[0 268,178,000
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. General fire prevention design methods were established;

they consisted of ways to prevent fires from spreading, con-
trol smoke, and design buildings to be fire-resistant.

. These methods have been applied to buildings approved

by the Minister of Construction based on Article 38 of the
Building Standard Law and are contributing to the spread
and development of new building technology.
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methods and technologies
for city planning in snowy
regions

S570 S61
1982-1986

[0 203,554,000
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. Weather prediction methods were developed to operate

efficient snow removal works for roads.

Design-load guidelines for architectural design in snowy
regions were established, taking into account roof shapes
and methods of snow-removal.

. Guidelines were also established for planning traffic sys-

tems, facilities, and snow-defense districts to secure urban
core areas against snowstorm damage and paralysis.
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Development of

systems for upgrading
building technology

through the use of electronics

S580 S62
1983-1987

[0 295,087,000
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Instruments were developed that use radioisotopes to
enable real-time embankment density measurements. They
are now used widely because they allow for swift construc-
tion management.

. Technology for controlling bulldozer blades using laser

beams was developed. This enables automatic control of
blade position, height, and tilt, reducing operator stress.
Building processes that are adapted to robotized, fully auto-
matic construction methods were developed and tested.

. The resulting standardization of production process infor-

mation and improvement of the information processing sys-
tem throughout the construction process, from construction
planning to design, are contributing to higher productivity in
building construction.

go00obOooO0ooo0ooooa
Vegetative cleansing facility in the Sanno River in Ibaraki Prefecture.
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Plants remove nitrogen and phosphorus.

16.00000000000000
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Development of general lake and marsh water management technology
Vegetation's natural cleansing power is harnessed to purify water using this
technology.

19.00000000000000000000DO0O0O00000
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Development of systems for upgrading building technology through the use of electronics
Robots automatically collect and assemble blocks.
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Development of technology

to improve durability
of concrete structures

S600 S62
1985-1987

[1 543,846,000
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. Technology was developed to solve the problem of early

deterioration of concrete structures due to alkaline aggre-
gate reaction and salt attack.

. A method of measuring chloride levels in fresh concrete

was developed, and in June 1986 it was set forth in a
Ministry of Construction notification: Regulations on
Chloride Levels in Fresh Concrete.

. Regulations on Chloride Levels in Fresh Concrete have

since been incorporated in the 1986 edition of JIS A 5308,
Ready Mixed Concrete.

. Testing methods evaluating alkali reactivity of aggregate

were developed.

. Tentative countermeasures for alkaline aggregate reaction

have been compiled, including the use of safe aggregate,
low-alkalinity cement, and blended cement. A notification
was sent out in 1986. These measures were later revised
and compiled in a July 1989 notification, Measures to
Minimize Alkaline Aggregate Reaction in Concrete.

. Following items 4 and 5, Measures to Minimize the Alkaline

Aggregate Reaction in Concrete were incorporated in the
1989 edition of JIS A 5308, Ready Mixed Concrete.
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new wastewater treatment
systems employing biotechnology

S600 H1
1985-1989

[0 650,974,000
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. Space-saving and energy-recovery bioreactors for remov-

ing organic substances and nitrogen from sewage using
biotechnology were developed. High-efficiency sludge
treatment reactors were also developed at the same time.

. The resulting sewage treatment processes are being

applied in Miyakonojyo City in Miyazaki Prefecture and at
such full-scale treatment plants as the Futami-cho Chaya
Clean Center in Mie Prefecture and Hokuto Ace Center in
Osaka, run by the Japan Sewage Works Agency.
High-performance combined jokaso (purification vat) tech-
nology has been developed that removes nitrogen, saves
space, and saves energy.

Biosensors using fixed microorganisms have been devel-
oped to detect biological oxygen demand and ammonium
nitrogen.
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Development of technology

for creating and preserving
marine space

S610 H2
1986-1990

[0341,212,000
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Eleven types of new wave-absorbing structures were devel-
oped to create multipurpose coastal and shoreline spaces.
Their functions, structural design methods, and building
methods were clarified.

. The newly developed wave-absorbing structures are

regarded as deep-water wave-control structures for imple-
menting the Marine Multi-Zone (MMZ) plan, which is intend-
ed to control the coastal marine environment.

. The technology is being used on a trial basis by the Chubu

and the Hokuriku Regional Construction Bureaus to build
new offshore breakwaters in the Suruga, Kambara, and
Shimoniikawa coasts.

In Nagasaki’'s Huis ten Bosch resort area, “flexible mounds”
are being put to effective use.
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Development of
new wooden housing
construction technology

S610 H2
1986-1990

[0 342,989,000
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. A structural design system was designed to enable stress

and deformation safety to be verified in each part of wood-
en structures. Manuals on structural calculations and on
processing and construction were produced. Design meth-
ods for preventing the damage caused by condensed-and
for reducing the impact noise of floor structure were pro-
posed.

In the past, it was very rare for gymnasiums and other large
structures and moderately tall buildings to be built of wood.
This research project promoted the construction of wooden
buildings with large cross sections.

. The research has been applied to the rationalization of

building standards in the amended Building Standard Law
of 1987, namely through the easing of limitations on the
maximum height of wooden buildings and their exemption
from the fire wall requirement.

] 4 ="
21.0000000000000000O0O00000O0O0OO
g00o0oo0o00000000000001/20000000000000000
0D0o000o0o0o0O0OO00O0O0o0Ob0DbO0oO0O

Development of new wastewater treatment systems employing biotechnology
The comprehensive nitrogen fixing and removal process at Osaka’'s Hokuto Ace Center,

run by the Japan Sewage Works Agency, halves previous retention times and reactor volumes.

T T RN AR AT T A
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22.00000000000000000

go0000000000000000000D0O0O000000
Development of technology for creating and preserving marine space
Wave-absorbing structures, such as the one shown here along the coast
at Shimoniikawa, create space by the shoreline that can be used

for many purposes.
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00oooooooooo

Development of
underground space utilization
technology

S620 H3
1987-1991

[0 501,109,000

00o000o000000000000000000000O000000000
oo0oo0oO0oO0ooO0o0o0oO0o0OoO0oooOo0oOooooooooona
oooboO0ooooo0oo0oooooOooooo0oooooooooonoo
00o0o0000000000000000O0000000000

goo0oo0oO0o0oO0o00ooO0000000b0O0Ooo0o0o0oooooom
oooboooooooooooooooooooooooooooooo
oo0oo0000000000000000D000000O00O0O000000
00o0o000000000000000000000a0

oo0oo0oO0ooO0o0oO0oOo0oo0oOooOo0oOooooooooonao

. Construction planning technology, excavation methods,

earthquake-resistant designs, and water sealing methods
were developed to enable the use of large underground
spaces at great depths in response to overcrowding in
cities. Underground mapping was tested as a way to facili-
tate the use of underground urban space. Techonology was
also developed to automatically collect and graphically plot
the findings of multiple geological borings.

R&D was also carried out on large-section (13-meter to 20-
meter diameter) and elliptical-section shields for tunnel
excavation. In particular, technology for promoting the sta-
bility of tunnel faces in mud shield tunnels, which is needed
for the construction of three-lane automobile tunnels in soft
ground such as the Tokyo area, is being counted on to
facilitate future civil engineering projects.

. Technical documentation was drawn up for the formulation

of underground space utilization plans in key urban dis-
tricts.

25

gobooooooooo

Development of
disaster information
systems

S620 H3
1987-1991

[0 344,100,000

oooo0o0000b00000000000000D00000O00DOO00D0O0
oooOoO0vTROOOOOOOOOOOOOO0OO0OOOOOO0O0O0OOO0
000o00o0o0oo0O000o0o0o0ooo0o0oooooooooooog
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000oo00o0oO0oo0O0o00o0o0oOo0o0o0ooo0oooooooooono
o00o0000000000000000000000000mOO0.00
ooooooooon

Disaster information systems were developed, including a
system for thermographic video observation of roadside
embankments and technology for superimposing images
taken using a VTR mounted on a helicopter onto maps in
order to facilitate post-disaster assessment and more effi-
cient repairs of damaged facilities.

. A system was developed to swiftly assess the extent of

damage to rivers and roads and other key facilities after a
natural disaster and transmit this emergency information to
control centers.

Based on categorical data on the percentage of damaged
structures, a system was developed to assist people’s
evacuation to the safest locations by predicting the extent
of the spread of fires in urban areas after an earthquake.

. Technology and systems were developed which can be

used for post-disaster reconstruction and they were adopt-
ed by the Ministry of Construction, regional construction
bureaus, and local offices of the ministry. The technology
and systems were then compiled into emergency informa-
tion guidelines in March 1992.

26

0000000000000
oooooo

Development of technology

to improve the urbanO housing
environment

in an aging society

S620 H3
1987-1991

[0 271,358,000

0000000oO0oo0o0o0o0o0oooo0oonooooooooooog
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Draft Guidelines for Housing Design Responsive to the
Needs of an Aging Society were compiled, calling for the
installation of outdoor ramps and handrails for stairs, bath-
rooms, and toilets, and the elimination of steps between
floor levels.

Based on these recommendations, public housing con-
struction standards have been revised through a Ministry of
Construction ordinance in accordance with the provisions of
the Public Housing Law (July 1991, June 1993).

Draft planning guidelines for the upgrading of urban facil-
ities and districts were compiled taking into account the
aging of society.

27

goooooooooood
ooooooo
Development of new materials

utilization technology
in the construction industry

S630 H4
1988-1992

[0 516,499,000

ooo0o0o0Do0O000o00000D000000000FRPOOOOOO0O
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ooooooOooooooooo

. Technology was developed to use such new materials as

grouting materials, coating materials, concrete, banking
materials, and fiber reinforced plastic cable in civil engi-
neering work. Methods were also studied for evaluating the
mechanical properties and the durability of these materials
in actual use.

. Guidelines for the use of new materials have been drafted

and their practical utility has been verified in test construc-
tion work.

. Guidelines have been formulated for the use of fiber-re-

inforced concrete, new metal materials, new high-perfor-
mance sheathing materials, and other new materials in
buildings.

24. 000000000000
oO00o0oo0obo0o0O00ooooo

Development of underground space utilization technology
This shield can be used to excavate an elliptical section.

27.00000000000D000000DOOO
go00o0oo0oo0o0000000000000000EPSOO

Development of new materials utilization technology in the
construction industry
The EPS process uses styrofoam blocks to build embankments.
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Development of super-lightweight,
super-high-rise technology

for structures made

of reinforced concrete

S630 H4
1988-1992

[0 348,661,000

00o000o000000000000000000000O000000000
joooo0oO0ooOoooOooOoooooood

oooo0oo0oo0ob0o0o0ooooo0o0boo0oooooooooooonod
o0o000000000000D00000000000

Design and construction methods using super-high-
strength concrete having 3 to 4 times the strength of ordi-
nary reinforced concrete were compiled.

. This technology is expected to be used to build structures

composed of flat slabs with longer spans (distances
between pillars), and to build skyscrapers.
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goooooooooobooo
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Development of

new construction
process technology

H20 H6
1990-1994

[0 825,490,000
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. Automated construction technology and construction

machine technology were developed to automate such
operations as open caisson work, asphalt finishing, etc.,
and to save labor in construction.

. Technology was developed that will facilitate the rationali-

zation of reinforced concrete structure construction by
using factory-made components (unit reinforcements,
buried forms, large precast concrete, etc.).

. Technology was developed to improve the safety of con-

struction work using unit scaffolding assembly and disas-
sembly technology that prevents workers from falling during
these operations and sensor and control technology that
stop operations before dangerous contact between a work-
er and a construction machine.

30

goooooooooobooo
gooooo
Development of technology

for maintaining, renovating and
upgrading infrastructure

H30O H7
1991-1995

[0 662,199,000

00o000o000000000000000000000O000000000
go0oo0o0o0oo0o0o0o0o0ooOo0o0oOoooOooooooog
o0o0o00o000000000000000000000O000000000

ooooooa
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oooooooooooooooooooooobooooooooooooo

oo0oo0000000000000000O000O0000000

Development of technology to diagnose the condition of
bridges, gates for dams and rivers, shoreline embank-
ments, and sewage facilities, to improve their durability, to
lessen their need for maintenance, and to automate clean-
ing of tunnel walls.

Proposal of minimum-maintenance bridge designs and
development of bridge management systems.
Development of methods for estimating life cycle costs
based on past data for buildings.

Development of methods for evaluating and designing high-
ly durable paints and metallic materials used in building,
and development of technology and equipment for planning
and designing facilities in which consideration is given to
repair and renovation.

31

gooooooooooboo
oooo
Development of landslide

and pyroclastic flow disaster
prevention systems

H40O H7
1992-1995

[0 278,750,000
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Development of emergency facilities, such as training dikes
and fences, to prevent disasters caused by pyroclastic
flows and hot ash clouds.

Development of methods for predicting hazardous areas in
terms of pyroclastic flows generated by the collapse of lava
domes based on techniques for measuring and quantifying
the topography of lava domes (producing digital terrain
models).

Development of monitoring technology using acoustic emis-
sion (AE) sensors and landslide detection cables for large-
scale landslides.

Development of methods for predicting hazardous areas
and estimating their degree of risk based on techniques for
assessing precursor phenomena predictive of large-scale
landslides.

32

goooooooooood
ooooooo
Development of resource-

and energy-saving
construction technology

H30O H7
1991-1995

[0 591,261,000
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oo0oo00o0o00000000000000000000G000O000G000O0
oooo

. This project developed methods for predicting the amounts

of energy consumed and CO: emissions during the life
cycle of civil engineering works and buildings, and guide-
lines for the design of resource-saving and energy-saving
structures.

. A system was developed to estimate energy consumption

and CO: emissions during construction work using energy
consumption and CO: emission units for different types of
raw materials and components, which were also obtained
in this study.

. Technology was developed to devise applications for ener-

gy-saving cement, as well as paving methods that do not
require use of heated materials. Draft technology applica-
tion guidelines were produced to facilitate their use at con-
struction sites.

. Guidelines were formulated to plan more resource-efficient

and energy-saving regions and urban areas.

0. 000000000000000000
gooooooooooooooooo
Development of landslide and pyroclastic flow disaster prevention systems

Digital terrain model of the summit of Unzen-Fugendake and surrounding vicinity by synthetic

aperture radar
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No. PrDojEJeth Ea?ne DPErE)E Euagcel}t gooooooo Main findings and other results

1. Development of methods to control the generation of con-
obooodooooooDn H4D HB 0592,193,000 e e e e L struction by-products and the recycling of them, such as
ooooooo 1992-1996 vooooooooobmooooooooooooooooooooon excess soil, sludge and concrete fragments. Establishment

gMmoooboooooooooboOooooooobooooooboomon of technical standards and guidelines for the recycling of
ngggﬂw;gg?‘fsmﬁé?ig?‘s o Jooam 2 iloc?t?ftirg;ttiioonnbxfpiﬁguflgsr'ovisional Quality Standard for
33 %;R:gg:%gﬁgﬁ;?:;n and nmonoononoomoonon.om Recycling Concrete By-products (Draft)” (April 1994)
recycled materials vmooooooooooooooooooooo.om 3. Natification of the “Standard for Recycling Construction
0MpoOooo000000D00oDO00DOooDmOuoDoD Excess Soil (Draft)” (July 1994)
4. Compilation of the “Technical Manual on Recycling
Construction Excess Soil” (July 1994)
5. Compilation of the “Provisional Technical Manual for
Recycling Construction Sludge (Draft)” (February 1996)
1. Development of technology for the planning and coordina-
goooooooooood 19H;3[I1H936 [0 401,931,000 DDEEEEEDIZIDEIDDDDDDDDDDDDDDDDDDDDDDDD tion of building structures and road facilities to beautify
; - urban areas.
Eai‘fﬁ:glpogsm of landscaping 00000000000000000000 2. Development of bridge landscaping technology.
o000 0000D0000000o0Dno0oooonoonoooooonn 3. Development of technology to preserve and create eco-
0oooooooooooo systems and to landscape riverside areas attractively while
continuing to take measures to control floods.
34 oooo0o0oo0bo00o0O0oo00onD0ooooonoooooon 4. Development of technology for evaluating historical and
oo cultural facilities and for their preservation and use with
00000000000000000000000000000000000 landscaping considerations in mind. )
0oooooooooooooo 5. Development of types of concrete that are better suited for
landscaping, with pleasant colors and textures and on
godoooooOoooooooccoooooooo whose surface plants can grow.

6. Development of computer graphics systems for use as

landscape simulators.

1. Estimation methods for seismic ground motion amplification
obooooooooooDn H4D HY 1 649,264,000 Dopoononoonooononoooononononn in areas where topographic and ground conditions change.
ooooo 1992-1997 voboooooooooooooooooon 2. Estimation methods for liquefaction potential during large

00o0o0o0oooOob00oooOooOOoOoLOUo0oooDOobDUoooo earthquakes.
e e D000E00E000000000000000000000 00 ® i aageen stocures P o et SIS
%rgtvrgnt(')ﬁ?aw a'?;gg mobbobbobbbobbobboobbboooon 4. Earthquake resistant design methods for underground por-
p vobooooooooooooooon tions and foundations of structures built on soft ground.
JORCOOODOOOOOOOOODOOODOOOOOUOOOUODOOODODOOO 5. Countermeasures against liquefaction and ground flow that
00000000000000000000000000000000000 can be applied even in urban areas.
0o0O0O0O0O0O0OO0O00O00O0O00000000n 6. Fault detection methods for urban areas.
7. Technology for pre-earthquake measures, such as meth-
poboooooooonooooooooooooooooonooooooon ods for evaluating shear strength of existing RC structures
oooooo under seismic load.
35 . 00000000000000000000000 8. Technology for post—earthquake measures, such as meth-
0. 000.000000000MO0000000000000000000 ods for assessing d_amgge to _underground structures
through non-destructive inspections and methods for re-
voootmoooooooooooooomooonooooooo inforcing pile foundations with micropiles.
Jo000000ooo00o0oooo00oooooooooooooog 9. Design and quality control of improved ground with soil-
000000000000000000000000000000 cement for soft grounds.

10. Increase seismic ability of existing buildings using new

technology.

11. “Design Manual of Countermeasures Against Liquefaction

of Subsoil with River Dikes (Draft)” and “Design Manual of
Countermeasures Against Liquefaction (Draft)” were com-
piled on the basis of paragraph 6 above and the former is
used in the seismic strengthening of river dikes. In addition,
the results of this work are used to improve the earthquake-
resistant design of various structures following the
Hyogoken Nanbu earthquake.

34.0000000000000
gbo000Oo0oooo0oO0o0oOooobooooo

Development of landscaping technology

Technology for creating landscapes surrounding bridges (across rivers)

(Tsurumi Bridge, Hiroshima)
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Establishment of test methods for building materials, con-
noooooooooooo H5O HO 1 376,906,000 Doooooonooonoonoonnonoonnonnoonon struction methods, and facilities conforming to actual fire
1993-1997 goooOobooooOOobOooboobobooooo conditions.
Development of assessment . . . .
methods for fire gooboooooooO0oOooooOoOoOooboooOoOoOoooooo Development of technical details for testing methods in
36 | safety performance 0000000000000000000000000000000000 conformity with international agreements.
Development of reciprocal confirmation systems for results
of tests conducted by foreign testing organizations.
Establishment of new fire prevention and resistance
assessment methods adaptable to international regulations
and certification systems as they are implemented.
Presentation of a new engineering framework based on
goooooooogo H70 H9 [0 491,281,000 oooooooboooooooooooo performance assessments.
Development of a new 1995-1997 voooooooooboboooooooooooooooomooon Development of (proposed) performance assessment
engineering framework oooo0o0ooo0oo0oooooooooog guidelines that clarify the engineering significance of perfor-
for building structures goobOOooOoooobOoooOoboooooobooooo mance assessments. o )
000O000O00000000000000000000000000000 Development of performance indication methods using per-
formance assessment sheets.
ooooooooooono Presentation of a framework (standards and organization)
37 joo0o0oooooooooooooooooo for setting target performance.
oooo0oO0OoO0OoO0oO0oo0oooooon Research and development of basic items related to the
setting of target performance (current levels, permissible
risk, performance levels requested by society).
Presentation of social mechanisms responsive to perfor-
mance-oriented systems.
Presentation of a draft aimed at the stipulation of perfor-
mance in the Building Standard Law.
Evaluation conducted of the utilization possibilities of new-
gooooooooooboog H8O H10 [0291,461,000 gooo0o0ooooooooooooooo generation steel.
oooooooo 1996-1998 vobooooooooboobooooboooooooooooooon Preparation of an examination and quality control guideline
goo0o0o0oU0ooo0o0oU00oOoOoO0o0UoOoOOoOoDUOOUbOOoOoOoOoOooO (proposed) for gas pressure welding joints made of rein-
38 Development of structural 0ooooooooooooo forcing bars.
safety improvement Preparation of a design guideline (proposed) for steel struc-
;eecvt/]-r;]c:elr?gryaggl:zsl?gel ture buildings, taking into account toughness of steel, weld-
ing methods, joint details, and frame characteristics.
. At each level of the construction project, basic rules for the
goooooooooood H8O H10 [0 436,695,000 0000000000 0000000000000000000000000 h .
exchange of information about topography, geology, sur-
0oooooooooDooo 1996-1998 ooonoooooooonoooooooon veys, plans, and the progress of construction were pro-
goooOoboooooooooOoooobOooOooooobOoboobooobooDbo posed.
Development of advanced oo Requirement for digital photographs were surveyed, and a
ﬁg?nsg;rgf\tﬂ%n technologies 00O0D0O00O0O0000000000000000000CcARDOOODOD proposal for revision of the management standards for digi-
tal photographs was compiled.
ooooono Preparation of making CAD data (proposed) in order to use
Jo0o000o0ooo00o0ooo000ooooo0ooooooooonooo data efficiently through construction process.
00000000 O0O0o0oooooooong Preparation of delivery guidelines defining the folder configu-
00o0O00OO0O0O00O00O0O0O0OO0O00O000ooO0onoooooono ration the order client should use when delivering electronic
data to order placer in the construction phase.
vooooooooooooouooooooouooooooogooon Preparation of a manual (proposed) for construction an
39 gooooOooooboooooooOoOooooooOoOoOooboooono information-sharing system for construction projects.
0000000000000 000Oooooooon . An integrated database system for managing all information
0OoooO0O0OO0O0O0O0O0O0O0O0O0OO0O0O0O0O000O0O0OnoO0o0oo0ono pertaining to construction production system more efficient,
proposals were made for construction production informa-
oooo tion management, information sharing, and general guide-
gooo0oOooooOoO0oOoU0ooOoO0o0UOOoOOoOoDOOobOoOOOoOoOoOD lines for supporting information.
0000000000000 000ooooooon Continuous process models were proposed to cover the
various stage of construction projects: planning, implemen-
tation, maintenance.

. A construction production information management model
using an integrated information system was proposed, pro-
posals were also made for general guidelines for construc-
tion production system and information technology require-
ments.
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Development of a new engineering framework for building structures

Design concept based on capacity.
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No. PrDojDeth Ea?ne DPErE)E Euagit gooooooo Main findings and other results
ooooooooooon H8O H12 0 495,109,000 0oooO0O0oOoO0OoO0O0o0O0O0oOoO0OnoO0ooooooo Er%\;er-]lc;e?aesnt of ecological network planning methods for
ooooooo 1996-2000 vhoooooooooooouoooooogooooood Development of preservation and creation techniques for

gooooOoooooOoOoooooOoOooooooOoOooOoooboooon biological habitats in and around water of urban bodies.
g)?vperlggg\?gtti(?rf] toefChnOIOQV 0000000000000 0o000ooooNo0o0onooonoonoonoonn Development of methods for mapping out ecological net-
d creation of 00000000000000 works for roadway spaces. o -
ecosng?ms_ an . Analysis of fish-centered ecosystems in rivers, including
new habitation spaces voooooooodoooooooooooooooooooooooog fish swimming behavior, wand functions, and the effects of
goooooo river-related construction projects on fish.

40 0000000000000 00000000000000000 Development of economic evaluatipn techniques- as well as

00000000 O0O00000000000000000000000000 assessmentmethodsforlopalreS|'dents qeed5|nthegon—
text of arrangements social capital taking ecology into

oo account.

Development of prediction techniques for the impact
caused by changes in water quality on hydrophyte phases
in water flows.
Field surveys of changes in flow conditions due to dam
construction, and studies on the peeling process of deposit-
ed moss species due to changes in flow volume.

1. Proposal of performance-based standards in public works.
moooooooooon HOL H12 11 649,451,000 e e 1) Proposal of technical methods of performance-based
ooooooo 1997-2000 00000bo0O000b00000000@O000000000000 codes and specifications - Case study of a design for

ooooooooooo)d steel high ways, a wind resistant design for highway
Development of technology 0000000000000 000D00@EO0DN00oNoooo)d bridges, a design for earth works, etc. were proposed.
related to construction 2) Proposal of the adoption performance-based standard -
pro]ectquahtymanagement goOooOOo0OOo0oOOooOOoOoOoOobDOooooooDbo .
tems Case study of shield works, was proposed.
sys poooooooooboooooooooooooo 2. Proposal of regarding bidding and contracting systems on
go0o0oo0o0o0oo0o0oo0o0ooOo@oOo0oooo0ooooooo performance-based standards for public works.
00o0O0000o000O0oooooo)d 3. Development on advanced quality control and inspection
technology.
vooboooooobooooboboooooonoon 1) Advanced quality control and inspection technologies for
voooooooooo concrete structures - Rapid test method on water content
0000000o0o0000oo000oooo0oooooooooooon of fresh concrete, Monitoring method of PC grouting
ooooooo using fiber-optic temperature sonsor, etc. were devel-
oped.
mooooooooooooonnonooonoonooond 2) AFL)Jtomatic ultrasonic testing method for welding defect of
0000000000 000O000O000O00ODbOUO0DO0OODObOODOOO steel structures was developed.
41 gooooooooo 3) Self indicating system for paint film thickness was devel-
00o0o000oo00oo0O0oo00oo0O0o0oO0ooOUO0ooooooooooo oped.
oooooo Proposal of “BRI-Project Quality Management System” for
a building construction project and its verify.
voooooooooooooooooooougooooooooud Rationalization of quality control and inspection technology
od for various building structural systems.
0000000000000 000000o0o0ooooooooooon 1) Data-base _and too_ls for establishing the quality manage-
oooooooO0O0O0oO0O0ooO0O0OO0O0oOoO0ooooooono ment and inspection sheets were proposed for use of
wooden house constructors.
oooooooo@boooon 2) Tools for linking design and construction of steel building
were proposed. In addition, inspection and record of weld
quality method was developed.

3) Quality control technique of construction for ensuring
required performance for reinforced concrete buildings
was proposed.

4) Draft guidelines for quality control of building foundation
in which conceptual framework of quality control and the
concrete measures for the pile foundations and so on are
proposed.

amy MojougaL o sysyC oo oooooo i



