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In this book. a numbers of provisions concerning the same matter and purpose are
gathered into a bundle, and collectively explained with tables and diagrams.

Therefore, it is not necessary for those who want study the building laws, to spare the
time in checking and searching the many scattered provisions in the Law and the orders.

This is the point highly appreciated by the people concerned.

Some laws are being enforced for specific purpose, relating to land subdivision, public

facilities, fire-fightings, etc.
Those regulations are also explained in this book, for the convenience of the readers.

For the convenience of foreign readers who take interest in Japanese building regulation,
a table of contents written in English, is attaced herewith. If there is any inquiry, the author
will be glad to answer. Write to the B.C.J., 1-14-16, Harumi, Chuo-ku, Tokyo 104, Japan.
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Words of Recommendation

" Vhether in Japan or foreign countries, we often hear
from Japanese as well as foreign building engineers the crit-
icism that the building code is hard to understénd;"

As long as engineers do the actual building, needless
to say, the building code must be easily understandable to theme
As a practical problem, however, the code itself is destined
to be made within a certain existing lawmaking procedure and
law systems. Moreover, the building code, as a technical code,
needs to be precise., Practically speaking, it would be a task
of extreme difficulty to eliminate all difficulties in under-
standing the building code,

Many people have suggested discribing the code in dia-
grams and charts as much as possible., When we give much thought
to this matter, however, even the existing form of the code
can satisfy this necessity in practice if we have a practical
manual to supplement it. 1 have heard that there are many such
examples in foreign counties,

Based on this idea, Construction Specialist Yoshiyuki
Mizukoshi, who participated in drafting the revised Building
Standards Law, has written this laborious book based on his
many year experience in administration of the building code,

In this book he is not playing with the words of lawmakers,
Instead, he covers all necessary practical matters. For this
reason, 1 consider the book worth recommending for broad general

readers in building businesse.
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Originally, the efforts to make the building code
widely known were one of the imgortant tasks of our Japan Build-
ing Center's information activities. In this sense too, I ex-
“pect this book can be of great social significance and a great

contribution to the building Eusiness.

June, 1971
Osamu Hieda

Chairman of the Board of Directors
Japan Building Center
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Words of Recommendation

It is needless to say that not only more than half of
land usage in cities is for the purpose of constructing houses
and buildings but also that buildings have an important role in
human life,

Urban planning and the building of towns are both nothing
more than a question of how to construct safe houses and build-
ings in harmony with an environment; In terms of economic ac~
tivities, we know the construction industry's importance from
the fact that it occupies the second highest place in the gross
national product of every industrialized nation.

Although the building code has always been a direct
guide: to buildings and building activities, building engineers
have tended to think the building code was difficult to under-
stand and unapproachable. This tendency is regretable,

One of the characteristics of a technical code is an
emphasis placed on precision and exactness. Consequently, the
descriptions contained in the building code are not simple sum=
maries. Also, in legislation, as a rule, visual expression is
scarcely used. These conditions are the same in foreign countries.,

However, inlAmerica and European countries private
information sources called Code Information or Code Analysis
are available, There are no such examples in Japan. Often this
kind of manual is mistakenly cited as an example of how easy
American and European laws are to understand. We have been aware

of the practical necessity of this kind of manual in Japan too.
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This book was planned from this point of view., As an
official who has been administering the building code since the
Building Standards Law of the pioneer days up to the present,
in particular as an official who participated in writing the
completely revised version of 1970 as the chief of thé concérned
section in the Ministry of Construction, I believe this book is
very appropriate for a wide spectrum of readers ranging from
students in technical high schools to building engineers dealing
with actual construction. The latter will want to always keep
this book in their hands and improve their understanding of the
building code,

The author of this book, Construction Specialist Yoshi=
yuki Mizukoshi is a twenty-year veteran in this area. His ex=-
periences include a career as the chief of the relevant section
in a local goVernment, which is the front line for administra-
tion of the building code. It is fair to say that he knows
well both the inside and outside of building code administration.
In addition the publisher, the Shinnippon HoOki Kabushiki Kaisha,
en joys the highest reputation in the code publishing business.
It has published Construction-Related JIS Summary and Handbook
for Fire-Resistant and Fire-Preventive Structures and Materials

and has been making a great contribution to the wider understand-

ing of building code administration since its publication of

Collected Building Codes in 1954,
Finally, I would also like to recommend this book to

general readers outside the building business as the most ap=-

propriate book for understanding the building code.
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June, 1971
Yoshihiro Maekawa

(Manager of Construction,
Kanagawa Prefecture)

(Former Chief, Building Guidance
Section, Housing Bureaun, The
Ministry of Construction)
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Introduction

We often hear criticism, (maybe I should instead say
accusations), that the building code is hard to understand.

From my own experience, I have heard many bﬁiiding
engineers say so in the United States and Europe. I have no
intention of being dogmatic, but it is also true that I ém in-
clined to agree with the British building engineer who said,
"Since we are entrusted with building houses and buildings by
citizens, it is our duty as professionals to be throughly ac-
quainted with laws and fegulations concerning buildings."

Actually, there are not a few cases in the United States
and European countries where a professional organization compiles
a handbook or guidebook, and if ysu follow it, it is legally
accepteds In particular, in fhe United States each city and
town has an independent law or regulation, and the building codes
and zoning codes are more or less different in each city. Con-
sequently, the publication of manuals is widespread. (Note:

The oft mentioned Uniform Building Code, the Basic Building Code,
and the fire prevention code issued by the fire insurance acco-
ciation are not laws but reference materials for the laws and
regulations of local governments, This aspect is misunderstood
in Japan,) |

Japan has adapted the nationwide uniform system of the
Building Standards Lawe. This system has advantages in terms of
the above-mentioned point and in the areas of manufacturing and

distribution. On the other hand, it contains many various and
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complicated elements in order to maintain universality. Con-
sequently, it has the disadvantage of making the law hard to
understand. In addition, it is undeniable that, generally speak-
ing, Japanese legislative rules themselves contribute to the
difficulty of understanding laws. (One example—is é'fule that
prohibits the use of figures and charts in laws and regulations
as’ long as the situation can be described in words.)

In writing this book, I thought about these conditions and
decided to gather all related items in one section regardless of
legal distinctions (laws, government ordinances, Ministrial ordi-
nances, notifications, etc)e. In addition I used many figures
and charts. I did so to enable a wide spectrum of readers rang-
ing from technical high school students to practicing building
engineers to keep this book in their hands constantly and to im=-
prove their understanding of the building code.

What I especially want to mention here is this. The
Jllustrated Building Code written by Mr. Shunji Miyake and Mr.
Terumi Kitabatake went out of print when the Building Standards
Law was completely revised in 1970. This book has been newly
planned as a replacement,

By mentioning this here, I would like to express my ap-
preciation and respect to them once again,

My special thanks extend to Mr. Yoshihiro Maekawa, the
then Chief, Building Guidance Section, Housing Bureau, the Min-
istry of Construction, for his encouragement.

Finally, it would be my great pleasure if this book could

be an aide for not only those engaged in the construction business
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but also for general readers seeking to understand the building
code,
June, 1971
~ Yoshiyuki Mizukoshi -

For foreign readers:

See appendix 3, attached at the end of this book, please,

P.S,

This book has been repeatedly reprinted and this is the
thirteenth print. In this print we revised mainly the sections
on district planning and wayside environment improvement plan-
ning in the zoning code and the earthquake=resistance calculation
in the building code.

Since a part of the Construction Ministrial Notification
had not been announced by the time of this revision, we made
every effort to include as much of the necessary information as
possible, But there still may be incomplete explanations in
this book. We apologize and ask for your understanding.

January, 1981
The Editor

—~—r
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NOTE

(1) This book was written and edited for those studying archi-

(2)

(3)

(4)

(5)

‘tecture and those engaged in the construction business.,

We used figures and charts as much as possible to-elucidate
50 that the difficult building code becomes more familiar
and easily understandable at a glance., Furthermore, we added
simple explanations. In doing so we hope readers will be.
able to acquire a correct understanding more easily.
This book is based on the new Building Standards Law and ex=
plains in detail both the theory and practice of the system.
In explanation the section of the law referred to is indicated
in brackets, In other words, / Law, Article 97-2, Item 2,
Item 4_/ means the Building Standards Law, Article 97-2, Items
2 and 4.
In the explanation the foilowing abbreviations are used. Min-
isterial Notifications are indicated as "19__ Ministerial Noti-
fication Noe. _e'" We do not give the titles. For other laws
and ordinances, we indicate the actual titles of laws and
ordinances,
law === Building Standards Law
ordinance ==- Building Standards Law Enforcement Ordinance
regulation =-- Building Standards Law Enforcement Regulation
architect law ==~ Registered Architects Law
urban law === Urban Planning Law
As appendices at the back of the book we included major laws

and ordinances for practical reference as well as a glossary
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arranged by Japanese alphabetical order.

/
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(page 1)
NEW ILLUSTRATED BUILDING CODE

Chapter 1. Before Learning the Bﬁilding Code

ECTloN I History of the Building Code

|. (1) Early Days of the Building Code and Its Significance

When we look around us, we find buildings wherever men
are livinge. Whéther they are residential houses in which we talke
our rest and reproduce our energy for tomorrow, or offices, stores,
and factories where we conduct business and work, or entertain-
ment facilities where we engage in recreation activities, the
social activities of our daily lives almost always take place in
a building. In terms of the physical aspect it can be said that
a building itself has a life in society.

The conditions and order necessary to construct and main-
tain buildings are called building codes, Why do we need a
building code? A man building a house on his own land may say,
"Let me do it freely!"™

Or, the manager of a store may say, "If a wall falls apart
in my store and harms my customer, I will compensate him by my-
self."

The question of why we need a building code can easily
be answered if we think hypothetically. What would happed to
buildings, streets, and cities if we did not have a building code?

If peoplé build their houses on their land without giv-

ing a thought to sunshine, lighting, and ventilation, and without
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considering drainage systems for rainwater, fire protective meas-
ures, and earthquake resistance measures, what sort of conse-
quences would ensue in the end? Even today with the building
code, we find problems of deteriorating ehvironmental_conditions
and poor disaster=tolerance capabilities in cities. It is easy
to imagine that the situation would be incomparably worse than
the present without the building code.
(page 2)Of course, no one wants to have a building that has poor
sanitary conditions and lacks structural durability. We regret
to say, however, that both our past and present show us our
logical desire for safety, sanitation, and comfortability being
continuously overpowered by economic conditions and the conditions
of cities,

As men shifted from a nomadic to an agricultural life,
men began domiciling themselves in one place and forming a com-
munity. Then the necessity of having rules for building arose
as one of rules of community life.

In 2000 BC Hammurabi, the founder of the Babylonian Em=
pire, established a written law called the Code of Hammurabi.
In it the relationship between the building engineer and client
was clearly legislated.s To a client, it imposed that obligation
to pay a reward to building engineers (the designer and the build-
er). On the other hand, it provided that, "In case a client or
a member of his family is killed because of g defect to the build=-
ing (collapse, etc.), the building engineer or a member of his
family should be beheaded." Furthermore, it provided that when

a slave of a client was killed, the building engineer must replace
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the deceased with another slave. It is made clear that a build=-

ing engineer has an obligation to secure the safety of a building.

In ancient Rome a building code also existed. According
to records of about 450 BC, one of the customaryAlaws.put into
writing said that, "Buildings must have an gmbitus of five feet
between each other.," 1In other words, it provided that a build-
ing must be at least 2.5 feet inside the boundary with an adjoin-
ing lote A similar rule can be found in the present Japanese
Civil Law Act No. 234, which determines the relation of two houses
adjacent to each other: "Except where special custom exists,
when building a house, the house must be at least 50 cm inside
the boundary of the lot." This rule is also based on the same
thought as the backdown restriction from the boundary of a lot
located within the Class 1 Residential District established in
the Building Standard Lawe. This rule can be considered the origin
of the setback regulation in the building code,

However, when the population of Rome increased, people
tended to minimize the 5 feet of space between two houses., There
appeared the custom of building houses connected to each other
and divided by common walls, They started building a kind of
common house called insulae. Then, the height of buildings grad-
ually becahe taller in order to utilize land more efficiently.
They even built nine-story apartments of combustible materials.,

As a result, the problems of shade and disaster prevention became
a social issue. (P28€ 3)pyererore, limits on the height of build-
ings and strengthening the connection between beam and pillar

were provided in the building laws. Emperor Augustus (27 BC -
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14 AD) established a law limiting the height of a building to 70
feet and banning buildings over 7 stories because of frequent
collapses of bﬁildings.

Furthermore, during Nero's era (54 = 68) -they improved
the'roads after a great fire and limited the height of a build=-
ing to less than or equal to twice the width of the road a build-
ing was facinge.

The Roman Building Code not only limited the height of
buildings but also provided regulations on lighting, windows,
and drainagee. Concerning design and construction techniques,
too, it is said that the Romans had considerably advanced methods
for the time. Therefore, we can say that various present build-
ing codes originated in the Roman era.

In England building codes gradually developed on the basis
of customary laws formed during the period from the 11th century
to the 12th century.

A law regarding a boundary wall in the twelveth century
or thereabouts provided as follows: "When two or more neighbors
build a stone wall on their boundary, each must provide 1.5 feet
of his land. In this case, they must construct a stone wall with
thickness of 3 feet and height of 16 feet on the boundary at their
own expense.,'" When both parties agreed, it allowed them to in-
crease the height of_a wall even further at their own expense.
This code also banned straw=-thatched roofs. They had a concern
for fire protection. The historically famous Great Fire of London
in f666 gave a momentum to a further strengthening of regulations

on fire protection in the English bui;ding codes. Christopher
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. Wren's plan for the restoration of London after the Great Fire

was a splendid work ip terms of urban planning. Unfortunately

it was never realized, Nevertheless, the building codes were
substantially improved in order to restore London. .The build-

ing code provided that all outer walls of a building must be made
of brick or stone (fire protective structure) and all door frames
and window frames must be made of hard oak materiale. At this

time the mayor's authority was defined and the institutions of
inspector and supervisor were established.- Later the English
building code was further developed, particularly in the fire
protection area. During the reign of Queen Victoria the Metro-
politan Building Act of 1844 provided for administration of builde
ing regulations by dividing buildings into three groups in
accordance with their usage. It formed the base for the form of
present building laws,. (page 4)The first group was residential
buildings. The second group included warehouses, stores, grain
elevators, breweries, distilleries, working places, and barns.

The third group included churches, towers, universities, halls,
hospitals, theatres, concert halls, dance halls, public halls,
museums, and other special buildings where many and unspecified
persons gathered. The Act provided rules and regulations based

on the purpose and function of a building. By this act the height
of the outer walls of buildings in the first group was limited

to 85 feet., This act entirely revised in 1894 and the London
Building Act was newly established. This act limited the absolute
height of a building to 80 feet. For reference, I will list the

items contained in this act: construction and expansion of streets,
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the front yard of a building, street names and lot numbers, vacant
space required around the building, the height of a building, the
structure of a building, special wooden temporary buildings, the
legal relation between a building and the owner of the adjoining
land, dangerous and harmful commerce, residential buildings in
low level land, lighting conditions, management of construction,
architects and land investigators, legal procedures, miscellaneous
regulations, and acts. The current English building code is
generally classified into two groups: the Greater City of London
Code based on the Public Health Law and laws applied to other
counties., But the contents are a development of the pfeviously-
mentioned acte.

Historical trends growing out of the Roman and English
building codes have been independently evolving on the European
Continent and in America.for many years. Thus, the present sys-
tem of building codes was established in various countries,

In the United States the authority for making and admin-
istering laws.on buildings belongs to each incorporated township.
Therefore, there are many cases when two townships have unigue,
different regulations even though they are adjoining townships
within the same state. In order to adjust differences, various
professional organizations such as the International Building
Directors Council whose membership includes incorporated townships,
the American Building Directors Council, and the Southern Build=
ing Codes Alliance have published samples of recommended building
codess In fact, except large cities in the east and midwest,

‘most of townships choose and arrange appropriate items suitable
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for them and adopt them as their building codes. Among those
samples of recommended building codes, the most well-known to
Japanese is the Uniform Building Code published by the Inter-
national Building Directors Council. As for a zoning code, the
samples of recommended codes are published by the American Urban
Planning Studies Association, the American Planning Directors
Council, and others, Canada has adopted a system similar to the
United States. (page 5)As for a sample of a recommended code
concerning fire protective regulations, the National Building

Code by the National Fire Insurance Association is well-known,

(2) The History of Building Regulations in Japan

Judging from the historical trend of building codes, the
Building Standards Law currently in effect in Japan, or its
predecessor, the Urban District Building Law, are based on prine
ciples originating in Western building codes. However, Japan
also had its own building codes in the past. The Taiho Law Codes
of 701 prohibited builders of private mansions from constructing
multistoried buildings for the purpose of observing other people's
houses., This is said to be the first building regulation in
Japane. A similar concept can be found in the present Civil Law
Act's Article . 235; "Anyone who builds a window or a porch
overlooking someone's lot within 1 meter of the boundary must
equip it with shutters." We have another example of a building
code around 1030 during the reign of Emperor GoichijB, Concerned
with the spiritual decline of provincial governors and their

houses becoming too luxurious, the central government limited
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the size of a lot for a provincial governor's residence from
exceeding one quarter of one square cho (1 ¢hd = 109 m), which
equalled one block in residential areas of Kyoto at that time,

It also banned all court officials below the sixth rank from
building walled fences around their houses and from bulldlng
houses with roofs made of Japanese cypress bark. During the
Fujiwara period (858 - 1094) only court officials above the

third rank and councilors above the fourth rank were allowed

to build gate houses facing streets. These building regulations
were in one sense intended to prevent luxury. But they were
mainly attributable to the aristocracy's tendency to stick to
formalities during that timee. There were no obvious building
codes found during the Kamakura, Muromachi, and Sengoku eras.
During the Edo period (1603 - 1867), thanks to an almost 300=-
year long period of peace, considerable documentatlon of the
building codes have ‘been preserved, The contents of these build-
ing codes can be roughly classified into three groups: (1) Those
concerning formalities maintaining feudal class distinctions,

(2) those enacted for the sake of frugality, and (3) those con-
cerning fire protection. The third group of fire protective
regulations had never been seen in Japanese building codes before,
This was an inevitable requirement of the society during the Edo
period, for many fires had occurred in Edo. Among the fire
prevention regulations were requirements to cover a house tops
and to encourage construction of mud wall warehouses and plastered
houses., It is said that the Great Fire of 1657 in Edo burnt down

the keep of Edo Castle and caused the death of 108,000 people.
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As a result of such great fires,'firefighting facilities were
greatly improved, In 1660 an order was issued to cover cogon-
grass, straw, and shingle thatched roofs with mud. (page 6)As
for tiled roofs, since the weight of roofing tiles was quite
heavy at that time, there was a great danger of colléﬁse at the
time of a fire. So tiled roofs were banned for a certain period.
However, after pantile was invented in 1674, the Edo Government
in 1720 issued an order encouraging tiled roofs.

The first regulation issued after the Meiji Restoration
(1867) was the,Tokyo Prefecture's Notification issued after the
Great Ginza Fire of 1872. In this notification brick buildings
were divided into several classes and height limits and required
thicknesses for walls weré established for each class. The govern=
ment itself built brick buildings in accordance with the speci-
fications described in the notification and sold them to the
private sector. The structure and construction method for brick
buildings were a direct import from the West, and they were
demolished in the Kanto Great Earthquake of 1923, After the
gréat fire of 1879 the government selected several fire prevention
rdads along with issuing regulations concerning house tops. Only
three kinds of buildings, those made from brick, stone, and mud
wass, were permitted to be built on the two sides of the fire
prevention roads., This was the beginning of today's fire pre=-
vention roads., However, this code was never enforced due to
the extreme difficulty of carrying it out. The first, nominally
and virtually modern, comprehensive building code in Japan was

probably Shiga Prefecture's House Building Regulations of 1886.
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These were very excellent building lawse. This included minimum
required sizes for residential houses and a mandatory requirement
for toilet equipment. It also included very basic items which
our current laws have not been able to provide ygt._ Regretably,
these regulations were repealed when the Uiban Distriét Building
Law was issued and became effective in 1919,

After Osaka Prefecture issued the Osaka Prefectural Build-
ing Control Regulations in 1909, various cities in Japan adopted

local building codes. And then, in 1919 the Urban District Build-

ing Law was issued and enforced.

(3) The History of the Building Standards Law

In order to learn the history of the Building Standards
Law, we need to go back to study the process of the establishment
of the Urban District Building Lawe.

In accordance with the recommendation of the City Replan-
ning Committee of 1887, Dr. Tsumaki drafted a building code,
But it was not presented for legislation. For a while discussion
of the building code ceased. In 1906 the City of Tokyo recognized
the need for a building code. The then mayor, Ozaki, commissioned
the Architectural Association to write a draft. The Architectual
Association set up a committee and spent six years preparing
the building code bill. A committee presented the mayor of Tokyo
with the draft. This draft led to the establishment of today's
Japanese building code. This draft, however, did not become a

law, either. Then, the demand for establishment of a uniform

nationwide building code became increasingly strong in major cities,

QI‘
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(page 7)Wi’ch the incorporation of the Kansai Architectural asso-
ciation and other organizations, the Architectural Association
established an executive committee in 1917 and appealed to the
ministers concerned and members of both the House of Peers and
the House of Representatives concerning the neceésify“of a uniform
building code, In 1918, with the agfeement of the then Minister
of Home Affairs Shinpei Goto, the central government established
the Urban Planning Study Committee under the chairmanship of the
Minister of Home Affairs., At the same time the Urban Planning
Section was newly established in the Ministry of Home Affairs,

The central government had finally decided to promote the legis-
lation on urban planning and buildings. The leadership of Doctors
Shozo Uchida and Toshiro Kasahara in establishing the Urban Plan-
ning Law and Urban District Building Law is still fresh in our
memories., Thus, on April 5, 1919, the Urban Planning Law (now
defunct) and the Urban District Building Law (the predecessor of
the Building Standards Law) were issued, These were fundamental
laws for construction of cities in Japan.

The Urban District Building Law was applied to only the
six largest cities, Tokyo, Kyoto, Osaka, Kobe, Yokohama, and
Nagoya, from December 1, 1920, Later more cities were added and
eventually it was applied to most major cities in Japan. However,
during VWorld War II and for several years after the war, the law
was not enforced due to wartime conditionse. In 1948, when builde
ing control under the Temporary Building Restriction Regulation
based on the postwar Temporary Commodities Ad justment Law was

lifted, the Urban District Building Law was enforced again.
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However, in order to administer building policies suitable for
the postwar democratized society, and in relation to the bill
on registered architects that was being proposed'at that time,
many people requested a complete revision of the Urban District
Building Lawe. The Ministry of Cohstruétion star£ed ﬁofking on
a draft of a completely revised version from 1949. The draft
became the Building Standards Law in 1950. Since then several
revisions had been added. However, in order to respond to the
trend toward high rises and large scale buildings, the urbaniza-
tion phenomenon, and the development of new technology, a come
plete revision was made in 1970, This was the greatest revi-
sion since the law became effective. The newly revised law
came in effect in January of 1971. As for the Urban Planning
Law, a complete revision was made in 1968. It went in effect
in 1969. Later, items such as shade regulations énd district
planning have been newly added. As government ordinances, the
Earthquake Resistant Design Regulation has been newly adopted,

A11 those revisions made the building code what it is now,

II Outline of Various Laws and Ordinances Concerning Buildings

In the previous section I defined a building code as
"the conditions and order necessary to construct and maintain
(use) buildings required by the society." 1If we survey all laws
and regulations related to buildings in accordance with this
definition, we know they are wide ranging and diversified,
To say nothing of memorizing them, it is difficult even to read

them all.,
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Let us take the example of housing. Laws concerning the
preparation of building funds include the Housing Loan Corporation
Act, the Industrial Workers Housing Fﬁnds Accomodation Act, the
Housing Finance Insurance Act, the Housing Association Act, and
other ordinances authorizing local governments té finance housing.

If you want to purchasg a lot to build a house, you
require knowledge of urban planning restrictions such as the Use
Restriction District Item of the Building Standards Law, the
Residential Land Formation Control Act, the Lots and Building
Exchange Business Act, the Real Estate Registration Act, and the
Special Taxation Measures Lawe. Furthermore, if you waht to buy
a condominium, you need to study the Law Concerning Sectional
Ownership of the Building.

In the case of building itself, in addition to the Build-
ing Standards Law, which is the primary law concerning lot,
structure, and facilities, there are many other laws and regu-
rations governing the structure and facilities of a building.

As for fire fighting facilities, one must follow the Fire Serv-
ices Act. When constructing a place of business (factory, office,
store, etcs.), Wwe need to know the Labor Safety and Sanitation Act.
In the case of building inns and hotels, we need to know the

Hotel Business Act. One must also follow the Entertainment
Facilities Act when building a theatre, and the Ordinance on

the Control of Dangerous Substances when constructing a building
equipped with an oil-fired boiler.

On daily use of a building (maintaining and managing a

building) the Building Standard Law provides the basic general

L
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conditions. In addition, the Fire Services Act stipulates
whether or not establishment of a fire protection manager is
required., The Labor Standards Act requires maintenance of a
safe and healthy working environment in a palce of business.
The laws concerning disposition of waste and the cleéﬁing of
a building control the maintenance and management of waste
disposal facilities and raw sewage treatment facilitiese.
Finally, there arises the question of how a construction
engineer should study the enormous quantity of building-related
laws and regulations and how he should reflect his study in
his everyday work. It is almost impossible and, practically
speaking, not necessary to memorize all the laws and regulations.
The best way is first to be aware of the existence of
these laws and regulations and to grasp systematically the
legislative intentions inspiring the laws. Then, as practical
necessity requires, you refer to and check with épeCific articles
of the laws,
(page 9)Here, I classify and list the laws and ordinances that
the construction engineers who design, supervise construction
of, or actually build structures need to know in their work.
(1) Laws and Ordinances €Concerning Lot, Structure, and Facility
1« The Building Standards Law, the Building Standards Law
Enforcement Ordinance, the Building Standards Law Enforce-
ment Regulations, Ministerial Notifications
These measures provide necessary technical stand-
dards in terms of safety (structural strength), fire pre-

vention, and sanitation, In addition, in order to form a



healthy urban district, they regulate a system for divid-
ing land by use, the building=-to-land ratio, the volume
ratio, height, and other matters. These are the so=called
basic building laws,

2e The Fire Services Act, the Fire Services Act Enforcement
Ordinance, the Fire Services Act Enforcement Regulétions

These measures provide for the organization and
function of public fire fighting institutions. They also
provide standards for establishment of fire fighting fa-
cilities (fire extinguishers, fire hydrants, sprinkler
systems, fire alarm systems, escape ladders, and evacu-
ation guide signs) in large scale buildings.

3. The Labor Standards Act, the Labor Safety and Sanitation
Act, the Labor Safety and Sanitation Regulations, the Busi-
ness Affiliated Dormitory Regulation

These measures also privide technical standards
for bﬁildings in order to maintain safety and sanitation
(the working environment) of workers at factories and other
places of business. Among them, some repeatedly provide
many items with the same spirit and intention as the Build=~
ing Standards Lawe.

(2) Laws and Ordinances Concerning Buildings for Special Use

The following are the examples of buildings for specific
use for which specific laws and regulations provide the stand-
ards for facilities., However, as a technical standard many of
the items are rather abstracte

Schools (the School Education Law, the High School Building
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Standards; the Kindergarten Building Standards)
Hospitals (the Medical Law; the Medical Law Enforcement Regu—
rations)
Pharmacy (the Drugs, Cosmetics, and Medical Instruments Act;
Pharmacy Structure and Equipment Regulations)
Child Welfare Facilities (the Child Welfare Act; the Child
Welfare Facility Minimum Requirement Standards)
Slaughterhouses (the Slaughterhouse Act; the Slaughterhouse
Act Enforcement Ordinance)
Parking Garages (the Parking Garage Law; the Parking Garage
Enforcement Ordinance)
Motor Vehicle Terminals (the Motor Vehicle Terminal Act; the
Motor Vehicle Terminal Structure and Facilities Ordinance)
2. (3) Laws and Ordinances Concerning Business Licenses
Many of the laws and regulations concerning business
licenses provide certain standards for the facilities and equip=-
ment required for the granting of business licenses. As a tech-
nical standard, they are often abstract. Primary examples of
such laws are the Act to Control Business which may Affect Public
Morals (cabarets, houses of assignation, dance halls, bars, mah
jong parlors, pin ball parlors, etc.), the Pawnbrokerage Act
(storage of pawned property, etc.), the Food Sanitation Act
(page 10)(restaurants, food processing facilities, etc.), the
Entertainment Facilities Act (movie threatres, theatres, etc.),
the Public Bath House Act (public bath houses), the Hotel Busi-
ness Act (inns, hotels, f10phouses,.etc.), the Law Concerning

Retail Sales Business Activities in Lgrge-scale Retail Stores



(department stores, supermarkets, etc.), the Barbershop Law

(barbershops), the Beautician Law (beauty parlors), and the

Warehouse Business Act (warehouses).

(4) Laws and Ordinances Concerning the Handling, Storage, and
Disposition of Dangerous Substances .

Many laws provide specific and detailed technical stand-
ards from the viewpoint of preventing fire and other hazards.
Important laws are Ordinances Concerning Control of Dangerous
Substances (the Fire Services Act), the Explosives Control Act,
the High Pressure Gas Control Act, and the Law Concerning Pre=
servation of Safety and Normalization of Exchange of Liquefied
Petroleum Gas (the so-called Liquefied Petroleum Gas Law).

(5) Laws and Ordinances Concerning Building Facilities

In addition to the standards provided in the Building
Standards Law, detailed technical standards are provided in the
following laws: the Electricity Enterprises Act (Ministerial
Ordinance to Determine Technical Standards for Electrical Facil-
ities), the Liquefied Petroleum Gas Law, the Gas Enterprises
Act, the Waterworks Act, the Fire Services Act (fire fightiﬁg
facilities), and the Law Concerning Preservation of Sanitary
Environments in Buildings (management and maintenance of build=-
ing facilities in specially designated buildings.).

(6) Laws and Ordinances Concerning Urban Planning, Land Utiliza-
. tion, Environmental Protection and Anti-pollution Measures

Major laws are the following: the Urban Planning Law

(refer to Chapter 3, Section I), the Urban Redevelopment Law;

the Urban Park Law; the Harbor Law; the Sewage Law; the Parking



Garage Law; the Land Readjustment Law; the New Residential
Urban District Development Law; the Residential Lot Formation
Control Law; the Law to Promote Expansion of Public Lands; the
New Urban Bases Improvement Law; the Industry Rearrangement Pro-
motion Law; the Law Concerhing Prevention of Disasters Caused
by Erosion of Steeply Sloping Land; laws concerning improvement
of waysides of major roads; the Road Law; the National Motor
Vehicle Expressway Law; the Road Traffic Act; the Civil Aviation
Act; the Wireless Telegréphy Act; the Nature Park Act; the Urban
Greenbelt Preservation Law; laws concerning development andv
improvement or control of the national capital region, the Kinki
region, the Chubu region, Nara, Kyoto, Kamakura, and Asuka-mura.
As for environmental protection, the Natural Environment Protec-
tion Act, the Water Pollution Prevention Act, the Air Pollution
Prevention Act, the Noise Control Act, the Wéste Disposal Act,
and the Offensive Odor Prevention Act are the primary laﬁs.
(7) Laws and Ordinances Concerning Promotion of Construction
and Development

They are the Residential Houses Construction Pianning
Law, the Public Housing Law, the HousingALoan Corporation Act,
the Japan Housing Corporation Act, the Local Housing Supply
Corporation Act, the Hokkaido Protection-against-Cold Houses
Construction Promotion Act, the Housing Association Act, the
Rental Housing Association Act, the Residential‘District Improve-
ment Act, the Urban Redevelopment Act, the Law Concerning Im-
provement of Distribution Business Districts, the Housing Sites

Development Corporation Act, and the Regional Improvement Promotion

L
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(page 11)
(8) Civil Code and Gther Laws and Ordinances Concerning Legal

Rights
The laws I have listed "in (1) through (7) are all 'public
laws.' They have been established on the basis of a public inter=-
est such as the welfare of the people. Even if the concerned

party and the directly interested parties in the neighborhood

~agree to or understand that they bear a certain risk, the concerned

party cannot be exenmpted from the control of these laws. In
other words, the enforcement agencies exercise public powers to
enforce these laws and regulations on a mandatory basis.

On the other hand, "private laws'" such as the Civil Law
Act adjust interests between private citizens. It is necessary
to remember that the Civil Law Act is different in nature from
those laws listed in (1) through (7). However, the Civil Law Act
includes some articles on buildings in the neighborhood relations

section. For instance, the Articles 206 through - 265=-2,

"in particular Articles 234 (The outer walls of a building

must be at least 50 cm inside the boundary with an adjoining lots.)
and 235 (Windows of a building must be at least 1 meter away
from the boundary with an adjoining lot.) regulate buildings.
These rules are the standards neighbors must observe. ZEven if
one does not respect these rules, the enforcement agencies do not
intervene to impose them upon the negligent party. (Of course,
a final settlement depends on a court decision.)

In order to clarify legal rights concerning buildings and

building-related matters or to adjust the rights of individuals,
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the Real Property Registation Act, laws concerning the protec-
tion of buildings, the Land Lease Act, the Building Lease Act,
and the law concerning sectional ownership of buildings (in
regard to the ownership of a portion of a building such as ga

condominium, which was established as special rule in the

Cwnership Items of the Civil Law Act) have been established.

III Basic Knowledge for an Understanding of the Building Code

As 1 have already mentioned in Section II, it is unnec-
essary for a general construction engineer to memorize the enof-
mous sections of the building code.( it is also impossible).
Instead, you should try to know what sort of laws and ordinances
exist, and to grasp a rough idea of the purposes for which they
are composed, Then, you should refer to the appropriate article
of the laws and regulations whenever a specific need arises in
your work, I meant to point out that it is important to make a
habit of using a book of the collected laws as a dictionary.
(page 12)I wrote Section III so that you can understand the exact
meaning of articles when you check with the specific article.
There is no need to become a law specialist., But one must have
the minimum necessary knowledge of law to read and understand
its provisions, in other words, one must know the rules applied
to writing provisions of a law.
(1) Kind of Laws and Ordinances

(1) Constitution ... a law determining the basic organization
and activities of a nation. Needless to say, a consti-

tution is the highest law of a nation.
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(2) Law +.. a law enacted by passage in the Diet. Restric-
tions on peqple's rights or regulations imposing some
obligations on people are generally provided in laws.
(3) Orders enacted by the government organizations (Generally
they are issued under the authority of a ]law;)w

(i) Government ordinance ... an order decided by the

cabinet.

(ii) Ministerial ordinance ... an order issued by the

minister of any one ministry. An ordinance from the
Prime Minister's Office carries the same authority
as ministerial ordinances.

(1iii) Others ... There are some regulations enacted by
the Board of Audit and the National Personnel Au-
thority. However, they have little to do with the
building code.

(4) Local government codes
(i) RegulationS... a local government (Generally this
means both prefecture level and city, town, and vil-
lage level.,) decides them in a legislative body.

(ii) Rules ... an order issued by the head of a local

government.

Taking the example of the Building Standards Law and its
related ordinances, the Building Standards Law is a law, the
Building Standards Law Enforcement Ordinance is a government
ordinance, and the Building Standards Law Enforcement Regulation
is a Ministerial ordinance (Construction Minister's Ordinance).

Basically, a law defihes the basic character of a restriction or



control; a governmen£ ordinance determines specific and detailed
items, and a linisterial ordinance determines procedural matters.
Generally speaking, Yenforcement ordinance' is used as the title
of a government ordinance and "enforcement regulation'" is used

as the title of a HMinisterial ordinance. -

As for regulations and rules of local governments, each
prefecture has a Buiiding Standards Law Regulation and Detailed
Regulations on Building Standards Law Enforcement. These titles
can vary somewhat by prefecture. In order to avoid confusion

with the Building Standards Law Enforcement Regulation promul-

"gated by a prefecture usually uses the words "detailed regulation"

for its own code,

(page 13)
(2) The Form of Laws and Ordinances

A law or ordinance is generally composed of a title,
main provisions, and supplementary provisions., It is announced
to the public in an official gazette. This form is explained
by using the Building Standards Law as an example:

Title and The Building Standards Law
law number (150 Law No., 201)

Table of contents
Chapter 1 The General Provisions

(Articles 1 - 18)
Table of contents

(ellipsis)

Supplementary provisions

Chapter 1 The General Provisions
(Purpose)
Main Provisions . Article 1. This law has been enacted
for the purpose Of esees

(ellipsis)
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Supplementary Provisions
(the date the law goes into effect)

Supplementary 1e¢ This law becomes effective on the
provisions date determined the government
ordinance seee
(ellipsis)
Separate Table No. 1 :
Separate Tables { °
: (omission)

Laws and ordinances are numbered serially for eacH
calendar year by kind and enactor. The date and month are not
formally included. But for convenience sake, the collected laws
and ordinances usually include the year, month, and date along -
with the law number. The Building Standards Law is the 201st
law issued in 1950, If a law is indicated only by the title,
sometimes it causes confusion. If a law is indicated only by
the law number, it does not reveal anything about the content
of a law, For this reason, a law is formally indicated by both
the title and the law number.

The main provisions are the substantive provisions
concerning the subject of a lawe The supplementary provisions
include the effective date and processing steps. The main pro-
visions are composed of "articles." An article usually has a
"headline.," When necessary, one article is divided into two or
more items by the content of the provision. An "item" is, so to
speak, a paragraph in laws and ordinances. The first item is
not specifically indicated. The second and all subsequent items
are indicated only by the Arabic numerals 1, 2, 3 eseee Items
are distinguished in a manner different from articles. (page 14)

If some of the contents do not require separate items, they can
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be included in a single item. In such a case there are two sen—
tences in one item. The provision of the first sentence is called
the preceding part and of the second is called the latter part.
When one item contains two sentences, the latter part sometimes
begins with "provided that." This determines the exceptional
cases to which provision of the preceding part applies. In such

a case the provision of the preceding part is called the '"main
text" and the sentence beginning with "provided that'" is called
the proviso. In the item or article, subordinate statements

are also indicated by Arabic numerals. If subordinate statements

are further subdivided, English letters A, B, C, «ee are substi-

tuted for reasons of convenience.

Let us take the Building Standards Law Article 85
as an example,
Headline ! Easing of Restrictions on Temporary
Buildings
| Article 85 In case of disaster,

if the occurrence of a disaster
iS eeeey this does not apply.
Te (1) If the central government, local

Item 1. governments, or Japan Red CrosSeseees

2e (2) If the victim builds solely for

|
[
t
[
[}
|
: the purpose of his own us€eeee
Main text {l 2. Built when stricken by a disaster,

! this does not applyeecee

! Provided that within the fire
Proviso {l prevention district or eeee, it

AL applies....

Item 2.

| temporary buildings described in
{ Item Ceesey it can permiteces
|

(Everything after Item 3 is omitted.)

' 3¢ Those who build the emergency
Item 3.



(3) Vocabulary of Laws and Ordinances
"Ika (equal to or less), iio (equal to or more), izen (on or
before), igo (on or after), koeru (exceeding), miman (less than)"

In comparisons of quantity, volume, or t;me‘elapsed,
"ika, ijo, ;ggﬁ, and igo" and other terms beginning with i
include the base point for reckoning in legal terms. On the
other hand, "koeru" and "miman' do not include the base point
of reckoning., For instance, the Law, Article 6, Item 1, 2.
says, '"wooden buildings of 3 stories or more, or whose gross
floor area exceeds 500 square meters," In this case a building
with 3 stories is included and a building whose gross floor area
is 500 square meters is not included,
"Oyobi (and), narabini (and)"

When two nouns or verbs are listed in annexed manner,
"oyobi'" is always used. (page 15)When three or more nouns or
verbs of the same kind are listed in parallel, all but the last
one are connected by a comma and the last one is connected with
"oyobi." 1In the case of a complicated sentence with varied de-
grees of connection, "narabini' is used for the primary connec-
tions and '"oyobi' is uéed for the secondary connectionse. Let
us take the LaW, Article 20, Item 1 as an example. "Buildings
must have a structure safe in terms of empty weight, loaded
cargo weight, fallen snow, wind pressure, earth pressure, oyobi
(and) water pressure ngrabini (and) earthquake and other vibra=
tions gyobi (and) impactse." 1In this case, empty weight, loaded
cargo weight, fallen snow, wind pressure, earth pressure, and'

water pressure are all connected by oyobi to form one group and
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earthquake, other vibrations and other impacts are connected by

oyobi to form another group. The former group and the latter

groub are connected by narabinie.

"Matawa (or), moshikuwa (or)"

Whencfwo nouns, verbs, or clauses are listed selectively,
they are connected by matawa. In the case of more than two, all
but the last one are connected by a comma and the last one is
connected by matawae. When a sentence is complicated with varied
degrees of selective connection, matawa is used for the primary
selective connections and moshikuwa is used for the secondary
selective connections, This rule is not consistent with the use
of the inclusive conjunctions "oyobi and parabini." It has,
nevertheless, been conventional usage for a long time. Let us
explain this by using the Law, Separate Table 2, Item E / Sic_/,
3, (15) as an example. It says, "When casting printing type
moshikuwa (or) metallic art work matawa (or) smelting metals,
one must use a melting pot matawg (or) a furnace whose total
volume does not exceed 50 liters.'" "Printint type" and "metallic
art work" are selectively joined by moshikuwae. 'Casting printing
type or metallic art work'" and "smelting metals" are selectively
joined by matawae. "A melting pot'" and "a furnace" are selectively
joined by matawae. If "a melting pot" and "a furnace' were selec-
tively joined by '"moshikuwa,'" the clause, '"one must use a melting
pot or a furnace,'" only applied to "smelting metals,"

"JunyBsuru (apply corresponding provisions to other cases)"

Provisions of similar content do not have to be written

repeatedly. "JunyOsuru" means relevant provisions apply with
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necessary modifications., Let us take the Law, Article 87=2,

Item 1 as an example. It says, "When building an elevator and
other building facilities specified by government ordinance in

a bﬁilding specified by Article 6, Item 1, 1 through 3, provi=
sions of Article 6 (juansuru) apply." In this case a clause

in the Law, Article 6, Item 3, "eeefor those specified by Item

35 1 through 3, within 21 days after the application is received,
for those specified by Item 3, L4, within 7 days after the appli-
cation is receivedesees" ié modified to "within 7 days after the
application is received!" and provisions of Article 6, Item 3
applye The Law, Article 88, Item 1 provides only items that
apply with necessary modification to smokestacks, advertising
towers, highrise water tanks, breastworks, other structures

and elevators, amusement facilities such as roller coasters and
flying towers, and other structures. (page 16)It does not provide
any modifying notes, because it is clear what modifications are

necessary to apply the provision.

IV Characteristics and the Range of Application of the Building

Standards Law
(1) Characteristics of the Building Standards Law |
First, the Building Standards Law is integrated into the
single legal format of the Building standards Law., In Western
countries the building code (regulations concerning aspects of
building safety such as structure, fire prevention, and sanita-
tion), and the zoning code (regulations concerning regional con-

trol within an urban planning district) are under separate legal
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formats. In Japan, however, not only the building code and the
zoning code, but also the housing code, the structural code,

the sign code and a part of various kinds of building and facil-
ity controls are all integrated in the Building Standa:ds Lawe

Second, as I mentioned in Section I, local governments,
such as states and incorporated townships, independently adopt
and enforce building codes in foreign countries., Japan, in cone-
trast, has a uniform nationwide law called the Building Standards
Law, (However, under limited conditions the law can be sﬁpple-
mented or eased by local legislation.)

Compared to conditions in the United States, where each
incorporated township individually legislates a building code,
this uniform nationwide legal format has a great advantage in
standardizing technology, manufacturing construction materials,
and the distribution of parts and materials over a wide areae.
Many concerned people in foreign countries have highly evaluated.
this feature.

The previously mentioned building code is a technical
standard for structural durability, fire prevention (and fire
escape), and sanitation required to preserve the safety of indi=-
vidual buildings as single units. The standards are described
in Chapter 2 (Articles 19 through 41) of the Building Standards
Law, Chapters 2 through 5=3 (Articles 19 through 129-15), Chapter
7-2 (Articles 136=-2 through 136=7), and Chapter 9 (Articles 144=2
through 149, some parts excepted) of the Building Standards Law
Enforcement Ordinance.

The zoning code sets standards for preserving order among
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buildings to ensure the safe and rational use of land necessary
in cities and towns, which consist of a collection of buildingse.
(page 17)Therefore, zoning codes only apply to buildings within
urban planning law designated districts, where a systematic land
use plan exists, -

Specifically, the zoning code includes regulations on
the relation between a building (its lot) and a road, districting
by use, restrictions on a building's form (the building-to=land
ratio, the volume ratio, height liﬁits, and shade restrictions),
fire prevention district systems, and others., Those regulations
are given partly in Chapter 3 (Articles 41-2 through 68) of the
Building Standards Law but mostly in Chapters 6 and 7 (Articles
130 through 136) of the Building Standards Law Enforcement Ordi-
nance, |

Third, the Building Standards Law provides for an admine-
istrative action called "“building certification" to judge
whether or not a building meets the standards described in all
the relevant laws, For that purpose an administrative organiza=—
tion called the Building Directorate is established to carry out
building certifications. Building certification is, strictly
speaking, an administrative action called "restricting action
(formerly it was called 'binding action')." It involves judging
fitness and verifying conformance to all technical standards
(including those provided by laws and ordinances other than the
Building Standards Law) relevant to the building (lot, structure,
and facilities) for which application has been made for building

certification. In other words, it is to judge "an observance is an

o
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observance! and '"g violation is a violation." In this respect cer-
tification is essentially different from "permission.'" Permis-
sion (or "approval' with limited discretion) is a discretionary
action, and it is fundamentary different from cqrtification.
In this connection, under the Building Standards Law;uauthority
to grant permission belongs to prefectural governors or mayors
of cities that have established Building Directorates. (Refer
to Chapter, and the definition of terms in Appendix 1 of this
book.)

The fourth characteristic is that the Building Standards
Law literally possesses the characteristics of a basic building
law. This is shown by the fact that the technical standards
applied in éertification proceedings by the Building Directorates
described in Law, Article 6, Item 1, include not only those
standards described by the Building Standards Law but also the
technical standards concerning site, structure, and facilities
described in other building-related laws (even though they are
limited only to those consistent with the previously mentioned
restricting action.)

Furthermore, Article 8 of the Building Standards Act
provides that an owner, manager, or occupant of a building always
has an obligation to make an effort to maintain the site, struc=-
ture, :and facilities in a lawful state. A lawful state also
means fylfilling all technical standards described by building=
related laws concerning site, structure and facilities of a
building. This also demonstrates that the Building Standards

Law is a basic building lawe.
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(page 18)Provi.'sions of Article 8 of the Building Standards Law
do not directly specify penalties for violation. However, it

is obvious that Article 9 of the Building Standards Law (meas-
ures against unlawful buildings) applies to the occurrence of
conditions not in comformity with the Building Séandéfds Law

as a result of improper maintenance and management. Also,

when the condition of a building is not in comformity with other
laws, it is expected that proper measures will be taken under
the respective law.

The fifth characteristic is, as seen in the previously
mentioned Building Standards Law's Article 8, that most pro-
visions of the Building Standards Law are not only design and
construction standards for the construction stage but also con-
stitute technical standards that must be observed from a build-
'ing's first use after completion till its final removal or
destruction. In this sence, these ?rovisions are called "stand-
ards for condition.'" Many building engineers, however, lack
recognition of this aspect.

(2) The Structure and Range of Application of the Building
Standards Law

As I mentioned in the previous section, the building
code is provided in Chapter 2 and the zoning code is provided
in Chapter 3 of the Building Standards Law. Chapter 1 is titled
General Provisions and details the scope within which the law
is applied, its principles, organizations and instituticns for
enforcement of the Law, and necessary procedures. Moreover,

supplements to the provisions described in Chapter 1 are provided
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in miscellaneous provisions of Chapter 6.

Chapters 4 and 5 cover items concerning building agree-
ments and the Building Council respectively. The finai chapter,
Chapter 7, contains penal provisione. .

Separate Table 1 "Special Buildings that Must Be Fire-
proof or Simplified Fireproof Structures," Separate Table 2
"Restrictions on Buildings within the Designated Use Districts,"
and Separéte Table 3 '"Shade Restrictions on Intermediate-~ and
High=Rise Buildings' are based on provisions of Articles 27, 48,
and 56-2 respectively. . They could have been described. with each
article. But, due to great length df the t ables, they are in-
cluded in separate tables to make them simpler and more easily
understandable, These tables are also often referred to in
various articles of both the Building Standards Law and the Build-
ing Standards Law Enforcement Ordinance. Separate tables are’
easier to refer when reading through various articles of the
laws, (For example, Separate Table 1 is referred to in the Law,
Article 6, Item 1, 1; the Law, Article 35; the Law, Article 35-2;
the Law, Article 35-3; the Law, Article 90=3%; the Ordinance,
Article 115-~2; the Ordinance, Article 117; the Ordinance 126=2;
the Ordinance, Article 126=4; and the Ordinance, Article 128-4,)
(page 19)What we must remember about the range of application
and principles recorded in Chapter 1 is that the range of build-
ings to which the building certification provision is applied
(the scope of application for the procedural provision) and the
range of buildings to which technical standards are applied

differ, I will explain procedural provisions in Chapter 4 of
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this booke The Table and Figure 1 shows the range-of buildings

to which the building certification provision is applied and the

range

of buildings to which the technical standards (also called

the substantive provisions) are applied.

Table and Figure 1
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Areas where the building code is applied.,

Areas where the zoning code is applied.

The case of buildings specified in the Law, Article 6,
Item 1, 1 through 3.

Areas where procedures such as building certification are
required,

The case of buildings specified in the Law, Article 6, Item
15 Lo

Areas where procedures such as building certification are
not required.

National

Urban planning district

Others

*1 (Districts designated exempt from building certification
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by prefectural governors.)
9. *2 (Disctircts where the building certification is required

by designation of the prefectural governors.)

Buildings in areas indicated by/8)*1 are not required
to have the building certification from building directorates
(procedures not required), but are not allowed to violate either
the building or zoning codes. Buildings in the areas described
by(?)*z, where the urban planning laws are not applied, the zoning code
is not applied either. However, the building code is applied
and the building certification by the building directorate is
also required., Thus, applicability of building certification
and conformity to technical standards (substantive provisions)
are not related. We must pay attention to this point.

(3) Exemptions from Application of Technical_Standards_(Substan-
tive Provisions)

As I mentioned in (1), the Building Standards Law applies
uniformly to all buildings in Japan. However, as I mentioned
briefly in (2), there are some cases in which the Law is applied
because of escape clauses and exemptions based on the purpose
and intention of the each item of the Law and characteristics of
buildings.

Cases where procedural provisions are exempted will be
explained in Chapter 4 of this book. Here, Table and Figure 2
shows the principal cases when technical standards (substantive
provisions) are exempted.

(page 20)1, ,qdition to those described in Table and Figure 2,
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1o Article and item referenced,

2e Buildings exempted from application of substantive provisions,
3¢ Provisions not applied.

A-1, Law, Article 3, Item 1. '

(Exenption from application.to cultural properties.)

A=2, (1) Buildings designated (or tentatively designated) on the
basis of the Cultural Properties Protection Act as
national treasures, important cultural properties,
important tangible ethnic cultural properties, special
historic and natural scenic monuments, and historic
and natural scenic monuments,

(2) Buildings of important art works certified under once
applicable laws concerning preservation of important
~art works.

(3) Reconstructed buildings of (1) and (2). (Only those
approved by concerned goVernment agencies with the
agreement of the Building Council.)

A-3., Entirely exempted. (All provisions of the Building Stand-

ards Law and other ordinances and regulations based on the

- Building Standards Law.)

B=1. Law, Article 3, Item 2.

(Exemption from application to already existing buildings.)

B-2. At the time the Building Standards Law (and bther ordinances

and regulations based on the Law) became effective:

(1) Buildings and lots that are already in existence and:

did not meet the provisions,
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(2) Buildings and lots whose construction (building, repair—
ing, and remodeling) was in progress and did not meet
the provisions.
(3) Parts of the previously described buildings that did
not meet the provisions. _ o
(Reference: Special provisions concerning ex;mption from
application to regulated buildings (local government reg-
ulations) within the district planning and wayside improve-—
ment planning zones are determined by local government
regulations. / Law, Article 68-2, Item 3_7)
Among the provisions of the Building Standards Law (and other
ordinanceés and regulations based on the Law), inappropriate
portions are exempted.
Note: Buildings violating any laws once applicable are ex-
cluded from the exemption. Also, as a principle, even though
a building was constructed prior to the Building Standards
Law, if it is remodeled, improved, repaired on a large scale
after the Law goes into effect, the exemption from applica-
tion is cancelled., Detailed regulation on this matter are
omitted here.
(Law, Article 3, Item 3; Law, Article 86-2; Ordinance,
Article 137 through 137-9)
Law, Article 38.
(Special materials and structures)
Buildings using special construction materials and structural
methods that are not anticipated by the provisions of

Chapter 2 of the Building Standards Law (and other ordinances
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and regulations based on the Law) and approved by the Min-.
ister of Construction.

Among the provisions of Chapter 2 of the Building Standards
Law (and other ordinances-and regulations based on the Law),
unrelated and inappropriate portions are exempted., (Refer
to Chapter 2, Section I, (4) of this book.)

Law, Article 41,

(Easing of regulations by municipal ordinance)

Buildings within areas designated by a municipal ordinance
with the approval of the Minister of Construction. (Except
those described in the Law, Article 6, Item 1, 1 through 3.)
(Note: Including ordinances and regulations based on these

articles.)

(page 21)

E=1.

E=-2,

E=3.

F"'] ]
F-2.

F—Bn

Law, Article L41=2,

(Areas where Chapter 3 of the Building Standards Law is ap—
plied.)

Buildings outside urban planning districts,

All provisions of Chapter 3 of the Building Standards Law
(Law, Articles 42 through 68) are exempted.

(Note: Including ordinances and regulations based on these
articles.) (Refer to Chapter 3, Section I, (2) of this book.)
Law, Article 43, Item 1.

(Conditions and requirements for a lot abutting a road )
Lots with no hazard in terms of safety, such as a lot a
large vacant space around ite.

The provisidns of Law, Article 43, Item 1 are exempted.

(Refer to Chapter 3, Section II, (3) of this book.)
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Law, Article 44, Item 1.

(Building restrictions within a road)

(1) Buildings under thevground

(2) Buildings necessary for public welfare and not obstructe-
ing traffic, such as public comfort stations and police
boxes

Law, Article 44, Item 1 is exempted. (Refer to Chapter 3,

Section II, (4) of this book.)

Law, Article 47.

(Building restrictions by wall surface lines)

Walls and pillars under ground.

Law, Article 47. (Refer to Chapter 3, Section II, (5) of

this book.)

Law, Article 53, Item 4.

(The building=to=land ratio restriction)

(1) Fireproof buildings within a fire protection district
within neighborhood-comﬁercial and commercial districts,

(2) Police boxes, public comfort stations, public pedestrian
walkways. |

(3) Buildings with no hazards in terms of safety, fire pro-
tection, and sanitation in parks, plazas, roads, rivers,

etce

I-3, Law, Article 53, (Refer to Chapter 3, Section IV, (2) of

this book.)

J=-1. Law, Article 54, Item 1.

(ordifance, Article 135-5)

(Setback of outer walls of a housg within Class 1 residential
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housing districts) _

(1) Outer walls with a gross length of 3 meters or less.

(2) Storage houses with eaves of aheight of 2.3 meters or
less and a gross floor space of 5 square meters or less.,

Law, Article 54, Item 1. (Refer to Chapter 3, Section IV,

(3) of this book.)

Law, Article 57, Item 2.

(Easing of height restrictions on a building within roads)

Buildings within roads. (Except those under elevated roads.)

Law, Article 59, Item 1, 1.

Law, Article 59, Item 1.

(Restrictions on volume ratio, building-to-land ratio, and

building area within high use districts)

(1) Buildings easily transferable or removable such as those
made of wood, steel=-frame structures, or concrete blocks.
(However, only including those of two stories or less
and without basements.)

(2) Buildings necessary for public welfare such as public
comfort stations and police boxes.

Law, Article 59, Item 1. (Refer to Chapter 3, Section IV,

(1) and (2) of this book.)

Law, Article 59, Item 2.

(Restrictions on the position of wall surfaces within high

use districts)

Underground walls and pillars.

Law, Article 59, Item 2. (Refer to Chapter 3, Section IV,

(8) of this book.)

21/
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Law, Article 60, Item 2.

(Restrictions on the position of wall surfaces within spece

ified urban districts)

Underground walls and pillars.

Law, Article 60, Item 2.

Law, Article 60, Item 3,

(Exemptions from application for buildings within specified

urban districts)

Buildings within specified urban districtse.

All provisions of Law, Articles 52 through 59-2. (Refer to

Chapter 3, Section IV, (8) of this book.)

Lav, Article 61,

(Building restrictions within fire protective areas)

(1) Attached structures to one=level buildings whose outer
walls and eave undersurfaces have a fire protective
structure. (The gross floor space should be 50 square
meters or less,)

(2) Buildings whose main structures are made of incombus-
tible materials and with little possibility of fire
occurring, such as wholesale marketplace sheds and
mechanical manufacturing facilities.

(3) Gates or fences, (If a gate is higher than 2 meters,
only those made of incombustible materials or covered
with incombustible materials are exempted,)

Law, Article 61. (Refer to Chapter 3, Section V, (2) of

this book.)

Law, Article 62, Item 1.

(Building restrictions within semi-fire protective areas)
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The same as (2) in P=2.
Law, Article 62, Item 1, (Refer to Chapter 3, Section V,
(2) ‘of this booka) |
Law, Article 67-2.
(Exemption from application because of speéiai‘méterials
or structural methods)
Buildings using special materials and structural methods
not anticipated in the provisions of Chapter 3, Section 5
of the Building Standards Law (and other ordinances and
regulations based on the Law) and approved by the Minister
of Construction.
Among the provisions of Chapter 3, Section 5 of the Build~
ing Standards Law (and other ordinances and regulations based
on the Law), unrelated and inappropriate provisions are
exempted, (Refer to Chapter 2, Section I, (4) of this book.)
Law, Article 85, Item 1.
(Exemption from application to temporary buildings)
Puildings within areas declared emergency disaster areas
and their adjoining areas by concerned government agencies
with the approval of a prefectural governor and whose cone-
struction begins within one month of the disaster's. occur-
rence.
(1) Emergency repair of destroyed buildings.
(2) Disaster assistance buildings built by central and local

governments or the Red Cross. (Except those within

fire protective areass)

(3) Buildings built by disaster victims for their own use



and whose gross floor space is 30 square meters or lessae
(Except those within fire protection areas.)
(The exemptions from application specified in (2) and (3)
are valid for 3 months after completion of a building. If
the concerned government agency approves, the makimum period
of exemption is 2 years .
S~3%, Exempted enfirely.
(A1l provisions of the Building Standards Law and other
ordinances and regulations based on the Law are exempted.)
(Refer to Chapter 4, Section VI of this book.)
(page 23)
Tewle Law, Article 85, Item 2.
(Exemption from application to temporary emergency disaster
buildings and temporary buildings used for construction)
T=2. (1) Temporary emergency disaster buildings necessary for
public welfare, such as stations, post offices, and
government agency offices. (The duration of the exemp-
tion-from=application period is 3 months after comple~
tion of a building. The maximum length is 2 years if
the concerned government agency approves.)
(2) Temporary buildings at construction sites, such as of=-
fices, preparatory work shelters, and storage places
for construction materials. (The duration of the exemp-
tion-from-application period is, of course, the peripd
required for completion of comstruction.)
T-3+ Law, Article 19, 21 through 23, 26, 31, and 33; Article 34,
Item 2; Article 35, 36, 37, 39, and 40, (and other ordinances
and regulations related to Law, Articles 19, 21, 26, 31, 33,
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and 35; Article 34, Item 2).

Law, Chapter 3. (The Law, Article 63 is applied to buildings

whose gross floor area is less than 50 square meters within

fire protective and semi-fire protective zreas.) (Refer to-

Chapter 4, Section VI of this book.) -

Law, Article 85, Item L.

(Tempbrary buildings, such as temporary entertainment facil-

ities, temporary stores, etc.)

(1) Temporary buildings, such as temporary entertainment
facilities, exhibition and fair buildings, and temporary
stores approved by concerned government agencies. (The
duration of the exemption-from-application period is
less than one year.)

(2) Tenmporary buildings, such as temporary stores necessary
or substitutes during construction of a proper building
and approved by concerned government agencies. (The
duration of the exemption-fromeapplication period is
the period required for construction.)

Law, Articles 21 through 27, and 31; Article 34, Item 2;

Articles 35=2 and 35=3, Law, Chapter 3, Sections'1i throﬁgh

5+ (Refer to Chapter 4, Section VI of this booka)
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CHAPTER I~
(page 24)
Chapter 2 Technical Standards to
Secure the Safety of Buildings
(The Building Code in the Building Standards Law)

EcNOM) 1 Securing the Safety of Buildings
S ————————

/.

(1) What Is the Safety of Buildings?

By definition a safe building generally should not harm
the life, health, and property of a person who uses the build-
ing properly (including usage in accordance with social customn,
which is a generally recognized assumption in designing). There-
fore, in the event of collapse and damage due to unanticipated
overload, natural disaster, or accidents, a building is not said
to have been unsafe.

‘The specific dimensions of safety are roughly defined
as follows.

(1) Safety “in - terms of structural durability
A'building.should not collapse, suffer damage, or be
greatly deferméd.by its empty weight, loaded cargo weight,
.'fallen_sn®w, wind -pressure, earth pressure, water pressure,
earthqﬁakes,kor other vibrations and impacts.
(2) Fire preventdion and fireproofing
"A'building should not collapse, suffer damage, or be
greatly‘aefermed in case of -fire.
(3) Durability and weatherproofing
A building should not ceollapse, suffer damage, or be

greatly deformed by corrosion, deterioration, and other forms

NI



of degeneration.
(4) Safety in use and safety in evacuation

When in use, .whether in normal times or in an emer=-
gency such as earthquakes, ﬁire, or other disaster, a build-
ing should not cause harm to the lives or heaitthf4the people
who use it (Specifically, this means falls due to slippery
corridors and steps under normal conditions and accidents
resulting in death and injury due to the inadequacy of escape
ladders during an emergency)e.

(page 25)
(5) Preservation of good and sanitary environmental conditions

A building should protect people from unsanitary and
other environmental conditions that affect people's health
and possess a good indoor environmente.

These specific definitions of safety have been changing
both in quality and quantity as society, the economy, and sci-
entific technology progress. They will surely change and be
improved in the future.

What I want to mention in particular is that safety,
even though backed up by the accumulation of scientific tech-
nology, is not a technical truth (but there are many people who
think so0).

For instance, in regard to the first dimention of safety
mentioned above, it is possible to adopt a policy of emphasizing
only the strength and unbreakability of a building. On one hand,
such a policy may lead to an increase in structural durability.

(or increase in safety in the popular sense). On the other hand,
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it causes the loss of economic balance (the relationship between
the amount invested and the product). Therefore, if physical
conditions adequate for prereguisite loads and external forces
are appropriately materialized‘from the engineering standpoint,
the building must be accepted as safe in the narfow‘Sénse. Let
us suppose a building is strong.enough to survive every severe
earthquakes that might occur only once every several hundred
years., The result of an enormous investment (the result of making
the building stout enough to avoid all damage), is a building
with many huge pillars and almost no floor space available for.
use. (Moreover, suppose that its physical life is less than

100 years.) No one would want to build such a building. As for
the aforementioned second dimention of safety, if the definition
were "absolutely not to cause a fire" or "even if live charcoal
starts something burning, it will absolutely never set the build-~
ing afire,'" even if possible from engineering standpoint, such

a building would be impossible economically.

As for the other dimensions of safety (3 - 5), more or
less the same circumstances exist.

In order to realize safety as technical requisites it is
necessary to grasp qualitatively and quantatively the loads,
external forces, fire and other external conditions, and the
characteristics of the disasters with which a building must cope.
To meet this goal, however, we do not now have sufficient infor-
mation on natural scientific forecasts or a sufficient stock
of engineering technology. Consequently, it is true that there

are many cases when matters are dictated by economy and custom.
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As T have said, social and economic principles also
help determine the general safety of a building. (page 26)The
safety of a building required by the Building Standards Law is
further narrowed,

The Building Standards Law is basically_an édministrative
code that forces people to bear the burden of controls and to
accept and tolerate discipline (an administrative code with
enforcement power). As long as this is so, the substance of
safety must be limited to minimum necessity for public welfare,
Specifically, standards for safety place an emphasis on (1)
prevention of large=scale and serious losses to the national
economy and the bases for people's livelihoods stemming from
the collapse and damage of buildings and (2) prevention of harm
to many and unspecified people (in particular the third parties)
in the event of disaster. 1In prindiple, more emphasis is placed
on the prevention of harm to the lives and health of peoprle
rather than the prevention of property loss.

As. for (1), when you see examples of large-scale natural
disasters such as earthquakes in underdeveloped countries, you
can understand the inevitability of this sort of control by law
as an interest of the whble nation or a national mission. By
the way, 1t is an inevitable reality that the more advanced a
country is, the better the building code it has.

Also, to accomplish the purpose of the second dimention
it is natural that there are some buildings whose usage and size
are far more severely regulated than others. (Refer to the next

section: What Is Safety in Special Buildings?)
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(2) Vhat Is Safety in Special Buildings?

Special buildings are defined in the Building Standards
Lawe (Law, Article 2, Item 2)

Special buildings are classified into the following
four groups numbered (1) through (4). (These special buildings
amount to approximately 10 percent of all construction starts
every years)

(1) Buildings available for use by many and/or unspecified
people.

(2) Buildings which have greater fire risks or larger fire
loads.

(3) Consequently, in those buildings the possibility of
harming lives, health, and property of people in normal
times or during fire or other emergencies is great.

(4) Environmental pollution, land price fluctﬁationg and
other influences on the surroundings are great.

Therefore, in the case of special buildings it is neces-
sary to add special conditions for structﬁres and facilities
(the building code) and to execute special regulations concerning
site selection conditions (the zoning code). (page 27)Concerning;
structure and facilities, judging from recent examples of dis-
asters and accidents, it is necessary to keep in mind that regu-
latibns on fire prevention and evacuation have been strengthened.
(3) Description of Standards (Form)

When writing the provisions of technical standards,
there are, roughly speaking, two forms: performance standards

and specification standards (or prescription standards).
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The performance standard involves the composition of
specific articles indicating required performance values such as
those seen in Article 22-2, Item 2, 3; Article 32, Items 1 and
2; Article 107, Item 1; and Article 108 of the present Building
Standards Law Enforcement Ordigance.

The characteristic of this form is that a provision does
not question the specific methods employed as long as a building
satisfies all performance values. This form has the flexibility
to respond quickly to the progress and diversification of tech-
nology. However, unless discriminating standards for methods
of testing and evaluating performance have been established
and made widely known, this performance standards have the demerit
of being difficult to apply in practice. (For this reason,
Construction Ministerial Notifications and such have set up test-
ing as well as disignation and certification methods for fire
preventive materials, fireproof and fire protective structures,
fire preventive doors, and soundproof structures. Along with
these, it is well-known that the specification standards described
hereafter are in one sense separate supplements,)

The provisions of a specification standards specifically
describe styles, materials, and dimensions. Consequently, they
have the merit of being easily understandable by all and of
causing less confusion. On the other hand, they are not flexible
enough to allow legal approval of a material or structure that
possesses performance equal to or better than the one specified
in the provisions. As a result, they have the demerit of ob-

structing the practical application of newly developed technologies.
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The trend in the future will be, no doubt, toward uni-
fication of performance standards. In order to do so, a special
effort must be mace to improve and spread widely discriminating
standardse. | )

Furthermore, from the aspect of emforcement of the pres—
ent Building Standards Law, performance standards have a problem
in relation to the institution of building certification by build-
ing directorates. In other words, as long as building certifica-
tion is a binding action (A restricting actioh mechanically checks
materials, structures, et cetera against the standards contained
in the provisions and issues an approval or rejection. 1In
essence, there must be no room for discretion.), the descriptive
provisions must conform to the requirements of restricting actions.
Consequently, descriptions of technical standards must leave no
room for discretion and must not confuse. They demand articles
that are exact and precise. As a result, it is necessary to keep
in mind that descriptive provisions inevitably tend to assume
form of specification standards.

(page 28)At the basic level, we must remember knowledgable people
believe that arbitrary judgements by the responsible engineers

at each stage of design, construction, and maintenance and man-

‘agement result in damage to the interests of the general public.

(4) Standards and the Attitudes of Engineers

Let me say something about how engineers should‘consider
and handle technical standards in their practical work.

Let us take the case of design as an example. One of

the worst attitutes of architects has long been, when specifically
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engaged in design, to try to fit figures and forms to the pro-
visions from beginning to end and not to give any attention

to the intentions and purposes of the provisions at alle. TFor
instance, a provision says, '"to set up a fire prevention dis-
trict every 1,500 square meters or less.'" One aftifﬁde in
drafting a specific surface utilization plan is to divide an
area uniformly by 1,500 square meters without considering the
purposes and functions of fire prevention districts or their
actual effectiveness in the localization of a fire or providing
a path for evacuation. There are many cases when an area may
require disctricts of 500 square meters or 1,000 square meters
to attain actual effectiveness. If as the result of sufficient
consideration for the purposes, intentions, and practical effec-—
tiveness of provisions some formal figures do not conform to
the provisions, we should depend on the exeptions specified

in the provisionse.

For this purpose, many provisions contain grounds for
exceptions such as the ones with provisos., DMoreover, as an
exeptional provision, the Building Standards Law provides Article
38 that is applicable to Chapter 2 of the Law (the building code),
(In the same sense, the Law provides Article 67-2 that is appli-
cable to Chapter 3, Section 5 of the Law Z regulations of fire
prevention districts in the zoning code_7.)

When legislated, Article 38 was highly praised by law
specialists as a technical code provision to promote progress
and development of technology and its practical application and

as a unique provision in terms of legislative theory. Recently,
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many of structural planning methods for highrise buildings,
prefabricated houses, new part materials, new construction
materials, and fire prevention and evacuation facilities plan=-
ning have been realized or used owing to these a;tiqles provide-
ing for exceptions. The number of cases to which théhprovisions
for exceptions apply has been increasing greatly.

(page 29)
IT Buildings and Sites

(1) Sanitation and Safety of Sites (Law, Article 19)

Sites for buildings must be formed in such a way that it
1s possible to maintain good sanitary conditions for the build=-
ings and to secure the safety of buildings.

In principle, a lot must be higher than the boundary
(not the center line) of the ébutting road. The ground on which
a building is to be built must be higher than surrounding ground.
By virtue of this provision, a site's drainage line is assured,
and dampness can be prevented in the building. (A road, as used
here, means a road in general concept, which is a broader usage
than a road as defined in Law, Article 42,) (Law, Article 19,
Item 1)

As for reclaimed land, low level énd damp land, and soft
land or land with a possible risk of flood, measures to improve
and raise the ground, such as banking (levee raising), are re=-
quired in order to improve sanitary conditions. At the same
time measures such as strengthening of pedestals to prevent
irregular subsidence are reguired in order to secure safety in

terms of structural durability. (Law, Article 19, Item 2)



¢

These provisions are important not only in terms of
routine sanitary conditions and safety but also because build=-
ings on soft ground suffer more when earthquakes occur,

In addition to improvement of the site and the strength-
ening of building pedestals and groundwork, sites, needless
to say, are required to be equipped for drainage of rain water
and sewage pipes and ditches to drain the water used in everyday
life. (Law, Article 19, Item 3)

Specific standards for drainage facilities are provided
in Ordinance, Article 129-2, Items 1 and 3. Moreover, detailed
regulations have been decided by the Minister of Construction
in 1975 Construction Ministerial Notification No. 1597.

Concerning lots on sloped land or beneath cliffs, build-
ers are required to take measures to ease grades or to establish
retaining walls, Of course, it is necessary to avoid the choice
of sites in steep hills and beneath steep cliffs where thers is
a possible risk of landslides or the crumbling of mountainsides
(washouts) too great to be coped with on the individual site.

As for this matter, many local governments regulate selectién
of sites in their ordinances and regulations. (Law, Article 19,
ITtem 43; Law, Article 40)

In regard to housing site preparatory construction such
as leveling ground, raising ground, and establishment of retain-
. iﬁg walls, the Housing Sites Preparation Control Law provides

technical standards for execution of housing site preparations,

( pp 66 =75 of Tramslhim Mmisscy )
Cpp: 32-34 oF Tort missing )
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as hardness in order to prevent a building from being

destroyed,

Table and Figure 7
Arranggment of Vlalls

| : f
@) @) X X X
(p-35)

2. (2) Structural Parts and Materials

The requirements for structural parts and materials apply
whether structural calculations are necessary or not. (However,
if safety is verified by structual calculations, there are some
cases when the requirements are exempted.) (Ordinance, Articles
37 through 39-2)

(1) Durability of structural parts and materials

Primary parts in terms of structural durability are
required to be protected against corrosion, deterioration,
wear and tear, etc., (Ordinance, Article 37) (Rustproofing

of steel materials, preservation of timber against decay, and

anti-wear measures for stairways are particularly important.)
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(2) Pedestals

A pedestal must transfer load and external forces that
affect a building safely to the ground. (In other words, it
should transfer load and external forces to the ground without
causing inclination or fall,) Moreover, avpeaesféi should
be sufficiently safe against subsidence or deformation of the
ground. In particular, we must pay attention to irregular
subsidence of ground and subsequent damage to a building.

We have not obtained sufficient technical knowledge
concerning pedestals (and the nature of the soil). Conse-
quently, combined use of various kinds of pedesfals is banned
and the mandatory requirement of bearing piles for a large-
scale buildings are provided in Article 38 of the Building
Standards Law Enforcement Ordinance., Also, in ordef to pro-
tect a pile from damage while constructing a pedestal with
piles, a pile is required to possess a certain strength.
Moreover, in case of wooden piles, they must be installed
beneath the level of constant water. (Ordinance; Article 38)

Table and Figure 8

Examples of Methods to Prevent Irregular
Subsidence of a Pedestal

AXROBS . - PR AR Y 1)) ¥ u.")‘

BROWETELY
EYCEN ’
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Keys

1« The case of wooden structures

Deeper than the freezing depth of ground
« The case of concrete structures

Pillar

Independent pedestal

o VU1 & W v

. Tie beam (underground beam)

Table and Figure 9
Buildings Required to Have Bearing Piles
(Ordinance, Article 38, Item 3)

2B E 9o RAR BEMICERIT 28R/ BTROKEHR
1) BEI>13m
10t/ m
(@) EE~EH> 30000

Keys

1o Size of building

2. Load affecting a building/floor area of the bottom floor
3+ Height is taller than 13 meters.

4+ Gross floor area is larger than 3,000 square meters,

(page 37)
Table and Figure 10

Prohibition of Combined Use of Various Kinds of Pedestals
(Ordinance, Article 38, Item 2)

(The difference in bearing conditions between various kinds of

pedestals causes irregular subsidence.)

7Y
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Keys

1. Loam layer

2. S0lid pedestal
5. Independent pedestal with bearing piles
L. Conglomerate layer

Table and Figure 11
Position of Wooden Piles

(Ordinance, Article 38, Item 5)

Keys
1e Pit excavation
2. Concrete pedestal

3, Constant water level
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Table and Figure 12
Pedestals with Piles and Subsidence of Ground

When ground subsides because of a lowerihg of the level
of underground water dr some other reason, a building supported
by bearing piles begin to stand out above the surrounding ground.
(Some of the buildings in UchisaiwaichO and around'Hibiya in pre-
World War II Tokyo were such examples.) In some cases, as shown
in (2), piles may be broken by the force of friction with sub-
siding soil. (Since this friction force is exerted in the
reverse direction of the friction force of ordinary friction

~piles, it is called negative friction.)

(1) (2 ——
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Keys
1« A building stands out by a height of "d." (Heights of "a"
approaching 1 meter can be seen in Tokyo.)

2e Original ground level
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3e Subsided ground level

L, Bearing pile

5. Rock beds and conglomerate layers that do not subside.
6. Friction force of subsiding soil that effects a pile.
7. Pillar o

8. Bearing force of a pile

(page 38)

(3) Connection of roof covering materials, hanging walls, and
advertising signs

Although they are not primary parts in terms of struc-
tural&urabilit% installed materials such as roof covering
materials (roof tiles), interior finish materials, exterior
finish materials, and hanging walls and advertisement and
decoration towers must be firmly connected so as to not fall
apart in the face of wind pressure, earthquakes, and other
vibrations and impacts (including those arising from use of
a building). People inside and outside of a building could
be harmed if they fall apart. (Ordinance, Article 39)

Concerning roof covering materials, exterior finish
materials, and oﬁtside-facing hanging walls, 1971 Construction
Ministerial Notification No. 109, based on Article 39, Item
2, of the Building Standards Law Enforcement Crdinance pro-
vides detailed standards for installation methods, structural
calculation methods, the relation between size and thickness
of glass, the permissible displacement between stories, =atc,
(Refer to Tables and Figures 13 through 19.)

In particular, outside=-facing hanging walls of a

building with 3 or more stories above ground require:

S/
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1e Fastening to primary parts in terms of structural
durability in order to prevent detachment;

2e Application of movable bearing structurés to upper and
lower.parts in hanging PC wallboard;

3. A specified quality of lath sheet, wire lath, or metal
lath in steel mesh lath mortar plastered hanging walls
and measures to connect them to the groundwork; and

Le A rule banning use of a sealing agent with hardening
tendency in fixed sash doors using glass other than
wire mesh reinforced glass.

Moreover, as for outside=facing hanging walls (except portions
below 31 meters that are not affected by the upper part in
terms of structural durability), there is a rule that requires
them not to fall apart under disvlacement between stories cof
1/150., In addition, standards listed in Tables and Figures
4 and 15 applye. (1971 Construction Ministerial Notification
Noe. 109; the latest revision is in 1978 Construction Ministe-—-
rial Wotification WNo. 1622,)
(4) Vater tanks and smokestacks protruding from roof tops

As observed in actual examples of earthquake-~struck
buildings, it is clear that a considerable earthquake force
affects water tanks and smokestaqks protruding from roof tops,
Measures against wind pressure are also important. For this
reason, they are required to maintain safety in terms of
structural durability by meeting standards decided by the
Minister of Construction (Construction Ministerial Notifica-

tion) separately from the structural calculations of a building
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as a whole.

- (Roughly, standards require them to be durable enough
not to cause any damage, detachment, or falling down of a ’
part fixed to the main body of a building, supporting bodies
of a water'tank,.or trunk of smokestacks againsf'hbrizontal
force equivalent to a horizontal magnituce of approximately

1.0.)

Table and Figure 13
Wind Pressure TForce That Affects Roof Covering Materials
(1971 Construction Ministerial Notification No., 109)

R 77722252
% Z

%
éZ%ﬁVA%’ 2%

Keys

Te

("1'"is 1/10 and equal to 3 meters or less.)

("d'" is d/10 and egual to 3 meters or less.)

Yind pressure force 2 velocity pressure (g) x wind force
coefficient

The wind force coefficient is a numeric value indicated in

Crdinance, Article 87, Item 4. However, the negative wind

force coefficient for the part indicated by %Zza is supposed

to be 1.5.

q kg/me = 120 %*Ef

"h" is the height (in meters) from the ground level to each
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location of roof covering materials.

Table and Figure 14
Wind Pressure Force That Affects Outside-Facing Hanging
Walls (in the case of buildings taller than 31 meters)
(Construction Ministerial Notification No. 109)
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Keys

1e Wind pressure force

2e 2 Velocity pressure (q) x wind force coefficient

5+ Velocity pressure

4, Case where "h'" is shorter than 16 meters

5. "h" is for the height (in meters) of a hanging wall
6. Case where "h'" is equal to 16 meters or taller

7+ Wind force coefficient

8. In general cases, follow values indicated in Ordinance, Article



87, Item 4. But, as for the following parts of closed type
buildings, wind force coefficients are as follows.
9. Wall surface positively effected by wind pressure (the

Windward side)

10. A portion indicated by gZgof a wall surface negafively‘ef—

fected by wind pressure (the leeward side)

11« Case where 0,1 (-%— < 0.2

1<

12. Case where 0,2 (—H- Ouly

13, Case where O.4 (-%-

(page 40) Table and Figure 15

Relationship of Size and Thickness of Glass Used for
Outside-Facing Hanging Walls (in the case of buildings
with heights exceeding 31 meters)

(Ordinance, Article 39, Item 2; 1971 Construction iin-
isterial Notification No. 109)

180 # 5 20 REERS N (¢ +4)
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Keys

Te

2o

3,
e
S5e
6.
7.
8.
9.
10.
11
12
13,
1
15,

Surface area df a sheet of glass is equal to or less than
Oa (t + _EE).

Note: "P" is for wind pressure force that affects glass

(kg/mz). "t is for thicknéss of a sheet of élaéSJ (In

case of double glass or multilayer glass, '"t'" is for the

thickness of the thinnest sheet of glass / mm_/.) "a" is

for numeric values indicated in the table below.,.

Kind of glass

Ordinary flat glass

Polished flat glass

Float flat glass

Thickness

Tenpered glass

Wire mesh reinforced polished flat glass

Wire mesh type flat glass

Parallel wire line reinforced glass

Double glass

Multilayer glass

Figured glass

Colored glass
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Table and Figure 16
An Ixample of Roof Tile Binding

I MB8IIRETS

Keys

le To bind every second one
2 Ridgepoie

3. Two tiles

L, Eaves

5. Border of gable

6. To bind with copper wire, steel wire, nails, etc.
(page 41)
Table and Figure 17
Examples of Ornamental Stone and Terra Cotta Binding

ER AR

24
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Keys

Te
2e
3.
L
5.

Concrete wall

Stone waterial
Fitting metal

Mbrtar

Terra cotta

Table and Figure 18
An Example of Hanging Wzll Binding
(Refer to Ordinance, Article 62-7)

in

~
N
N

§
N

3,2 =F+R57

Keys

Te
2o
3e
s
5.

Fillar

Beam

lianging wall

To bind to a structural part with steel reinforced rods

Concrete slab

8%



Table and Figure 19
An Example of Curtain Wall Binding

- ’ 237
. Pb’i.
Z - 4 ,4‘
F LR 4 YR
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" PN HER- 2
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Keys

1. Slab

2. To bind to élab (Let needed displacement between stories bhe
absorbed.)

3, Cuter wall curtain wall

Le A thick board or pillar for installation of a door or window

(Tables and Figures 16 through 19 are related to Crdinance,
Article 39, Item 2 and 1971 Construction Ministerial Notification

No. 109.)

(page 42) _
(3) General Structural Standards

General structural standards have been set up for each
kind of structure of categories (1) through (8). They are tech-
nical standards necessary to secure structural safety in accord-
dance with characteristics ofAeach kind of structure. The stand-
ards are based on technical knowledge and views acquired through
structural calculations and structural experiments as well as

historically accumulated experiences,

52:;7
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As mentioned in (1) and (2), general structural standards
apply to both types of buildings regardless of whether or not a
structural calculation is required. (However, some of the stand-
ards allow for exceptional cases when safety 1s verified by
structural calculations.) B
vihen two or more kinds of structures are combined to
construct a building, appropriate standards for eaéh kind of
structure listed in (1) through (8) apply to each corresponding
part of the building.
(1) Wooden structure
The Ordinance'provideé standards for materials,
structural parts such as pillars, diagonal beams, and axis
joints, as well as joint connections and decayproof treatmente.
As a special case, it provides detéiled standards for school
buildings. Recently, standards for a rational structural meth-
od called platform frame construction, or the two-by-four
construction method of North America, have been established
in the Ordinance, The outline bf the standards is described
later in (G). (Ordinance, Articles 40 through 49) (The stand-
ards do not apply to "buildings of tea-ceremony houses and
arbors' and 'storages and barns With a gross floor area of
10 square meters or less."
(a) Timber
The timber used for structural parts should not
have any defects affecting structural durability such as
knots, decay, damaged surfaces, etc., (Ordinance, Article

41)
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(b) Foundations and pedestals

As a rule, a foundation must be set up under pil=-
lars of the bottom floor and the foundation must be con-
nected to the surface of a solid long rectangular concrete
pedestal (within areas désignated "Soft Ground Area / Des-
ignated areas by Ordinance, Article 88, Item 2_7, a solid
steel rod reinforced long rectangular concrete pedestal).

(Crdinance, Article 42)

(page 43)
Table and Figure 20
Cases without Foundations
(Grdinance, Article 42, Item 1)
23
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Keys

1« (A case where pillars are connected to a pedestal)

2, Pillar

%3, Connect with metal

L. Pedestal (within areas designated "Soft Ground Area,'" a solid
long rectangular reinforced concrete pedestal)

5. A case where an underfloor cross bar is used in one-story

houses (except those in "Soft Ground Areas')
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€. Underfloor cross bar

7. Clamp

8. Independent pedestal

Table and Figure 21
Connection of Foundation and Pedestal .
(Ordinance, Article 42, Item 2)

TEERROER
542% 2 18)

—~B0IL s =i
( Mekgsihaeiisg, ©

B—opEa s 7
zeys - Hig) ok
1. Pillar

2. Connect with a bolt

3. Foundation

Solid long rectangular concrete pedestal (a solid steel rod
reinforced long rectangular concrete pedestal in "Soft Ground

Areas')

(¢) Minimum dimensions of a pillar

Concerning the size of a pillar, the minimum di-
mensions are provided in accordance with usage, number of
stories, and the structure of a building. (Ordinance,
Article 43)

The effective length-width ratio (the ratio of the

buckling length to the smallest second degree constant
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radius of cross section; refer to Table and Figure 43)
of a primary pillar in t_erms of st-ructural durability must
be 150 or less. (Ordinance, Article 43)

Corner pillars and other pillars of equivalent
importance in a building of 2 stories or m-ore"r.‘nﬁstvbe as

a principle through pillars. (Ordinance, Article 43)

(page 44)
Table and Figure 22

Required Minimum Dimensions of a Pillar
(value of d/h or d'/h in each direction)
(Ordinance, Article 43)
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~

Keys
1 Pillar
2. Building
3. Buildings whose wall weightvis exceptionally heavy, such as
a godown=-style house -
L+ Buildings whose roof is covered by very lightjweight materials,
except those described in 3.
5. Buildings other than 3 and 4.
6. (A) Cases where '"1" or "1'" is 10 meters or more
(B) Cases of schools, day-care centers, theatres, movie thea-
ters, entertainment halls, exhibition places, public halls,
meeting places, stores (except those whose floor area
is 10 square meters or less), and public bath houses.
7« The top floor or a one=-story house
8¢ The first floor of a 2-story house and the first- and second-
floors of 3=story house. |
9. Others except those indicated in 6.
10. Calculation of minimum dimensions of a pillar.
11« Beam = cross mounting material
12. Foundation = cross mounting material
13. Pillar
14+ When one third or more of the width of "A" is cut into, the

part being cut into must be reinforced.

(page L45)
(d) Diagonal beam

The standard specifies the size of diagonal beam
that must bear tensile and compressive forces. It also

specifies that a part in the end of a diagonal beam close



to a connection nmust be reinforced by a bolt, clamp, or

other metal and that, as a rule, prohibits cuts into a

diagonal beam., (Ordinance, Article 45)

Table and Figure 23
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A. Diagonal beams as compressive material

Be Diagonal beams as tensile material
1« Crossbeanm

2. Stud

3. Bolt

Lo Clamp

5 To prevent from coming out

6. A central part of the underside of cross mounting materials

such as a crossbeam should not be cut into,

7+ Connect with a»bolt

8+ Thickness of 3 cm or more
9. Width of 9 cm or more

10, Not to be cut into

11, Drive in large nails

12. Cut into a pillar
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13. Thickness of 15 cm or more and width of 9 cm or more
4. Diameter of 9 mm or more
15, Pillar

16. Foundation

(e) Axis joints required for structural durability

a) In wooden buildings, axis Jjoints must be installed
in well-balanced manner to ensure safety against
all horizontal forces (mainly earthquake force and
wind pressure force). (Ordinance, Article 45)

b) The corners of floor goundworks and tie beams must
be reinforced by installing bracing materials and
a roof truss must be reinforced by installing de-
flection stoppers. (Ordinance, Article 46) (Refer

. to Tables and Figures 24 and 25)
(page L46)

Table and Figure 24
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Te

Bracing beam and others

2. Bracing beam
3+ Crossbean
te Pillar
5. Tie beam
6. Bolt
7. Founcation
8« Dracing foundation
9. Pedestal
10 Reinforcement by angle braces
11. Angle brace
12. Reinforce with a splice plate
13+ Broken
Table and Figure 25
Roof Truss
] ] | ﬂ\“/& 2k
FE IR
' 12EH5H
\\\xnun - Nsam Naan
531
Keys

1o« Approximately 1 meter

-



2.
3.
s
5e
6.
7.
8.
Ge
10.
11
12,
13.
1he
15
16.
17.

¥nd purline

Cleat

Purline
Rafter
Ricdgepole

Principal rafter
Inserting short support (queen post)
Roof angle brace
Strip metal

Roof strut
Deflection stopper
Upper plate

Angle brace
Bracing beam

Tie beam

3 shaped metal

(page 47)

c) Length of an axis jJjoint with strut

In the case of buildings with 2 stories or
more or with gross floor areas exceeding 50 square
meters, the ordinance requires installation of axis
joints joining walls or struts mentioned in (a) of
a length indicated in Tables and Figures 27 and 28
or longer. In particular, since light=-weight roofing
methods are often used, the consideration of wind
factor indicated in Table ancd Figure 28 is important.

The length of axis joints varies depending on the

7%



8%
kind of wall and strut. Therefore, the length is
calculated by multiplying the actural length by a
coefficient for each kind. (Crdinance, Article 46)
(Refer to Table and Figure 26)
"Table and Figure 26

Kind and Coefficient of Axis Joints
(Ordinance, Article 46, Item 3; 1972 Construction Ministerial

Notification No. 163)
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Keys

le Kind of axis joint

2. Coefficient

3. Wall (included in an axis joint)

3=A. Mud plastered wall

%3-B. Wall with lath (one side only)

3=C, Wall with lath (toth sides)

Lo Strut (dincluded in an axis joint)

U4=D, Timber with a thickness of 1.5 cm and width of 9 cm

Lens Steel rod with a diameter of 9 mm

L=, Timber with a thickness of 3 cm and a width of 9 cm

L=G, Timber with a thickness of L.5 cm and a width of 9 cm

L=Il. Timber with a thickness of 9 cm and a width of 9 cm

5¢ (Placed crosswise :__ )

6. Combined use

6=I. Combined use of a wall from (A) through (C) with a strut

from (D) through (G).

7. Total of their coefficients (For example: In case of combined
use of (B) and (D), the coefficient is 1.5.)

8=J. Other kinds approved by the lMinister of Construction

9. Value approved by the lMinister of Construction

10. Reference: Cases approved by the bHinister of Construction
based on Law, Article 38. (1972 Construction Ministerial
MNotification No. 163)

11« An axis joint joining a wall with plywood nailed on the
entire surface of one side of the pillars, studs, beanms,

girders, and foundation. The plywood used must meet JAS-
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1371 (Plywood used for outer walls is limited to a special
class.) and has a thickness of 5 mm or more (for outer walls,
a thickness of 7.5 mm or more). In addition, the Construction
Ministerial Notification specifies the quality of nails, the

method of nailing, and decayproof measures.

12. The coefficient is 2.5. But, when used with a strut in the

same axis joint, addition of the strut's coefficient is not

approved,

(page 48)

A.

B.
C.

50

Reference 2: Kind and coefficient of durable walls in a frame-
work wall construction method (specified in 1977 Construction
Ministerial Notification No. 1017)

Kind of durable wall

Coefficient

Either plywood for structural use with a thickness of 9 mm

or mbre, hardboard with a thickness of 7 mm or more, particle
board with a fhiékness of 12 mm or more is nailedIOn the
entire surface of one side,

Either plywood for structural use thinner than 9 mm but equal

to or thicker than 7.5 mm, hardboard thinner than 7 mm but

equal to or thicker than 5 mm, or hard woodchip cement plate

with a thickness of 12 mm or more is nailed on the entire
surface of one side.

Either flexible plate with a thickness of 6 mm or more, as-
bestos pearlite plate with a thickness of 12 mm or more, pulp
cement plate with a thickness of & mm or more, or asbestos
calcium silicate plate with a thickness of 8 mm or more is

nailed on the entire surface of one side.
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L. Plaster board with a thickness of 12 mm or more is nailed on
the entire surface of one side.

Lumber with a thickness of 15 mm or more and a width of 21
cm or more is diagonally nailed on the entire surface of one
side.

5. Zither sheathing board with a thickness of 12 mm or lath sheet
(square wave galvanized iron plate with a thickness of O.4 mm
or more, or metal lath with a thickness of 0.6 mm or more)
is nailed on the entire surface of one side.

6. Lumber with a thickness of 13 mm or more and a width of 21
cm or more is horizontally nailed on the entire surface of
one side.

7« Those acknowledged by the linister of Construction to be equal
to or better than any of the items listed in 1 through 6.
(They must be nailed on the entire surface of one side.)

7-De. Any one of 1 through 6. (approved coefficient)

8. Any one of 1 through 7 is nailed on the entire surface of
both sides.

8-E. The total of coefficients for both sides (but smaller than

5)e

9. Those containing a strut with a thickness of 18 mm or more
and a width of 89 mm or more.

10« Those combining any one of 1 through 8 with 9.

10-F. Total of their coefficients (but smaller than 5).

(page 49) _

G. Note: Concerning the length of a durable wall required (wall

ratio) to cope with earthquake force and wind pressure force,

refer to Tables and Figures 27 (Reference) and 28 respectively.

/o>
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Table and Figure 27
liinimum Length of an Axis Joint Required
to Cope with Earthquake Force
(Ordinance, Article 46, Item 3)
(Minimum required length of an axis joint per 1 square meter of

floor area on one story)

. . |
1 BB 1 REENZORRY | HERRIOERD |

ety DIBE 1R | 2 | 1R | 28 | 3R
5 |
FTROGEENCBT ff Ly
15 33 21 50 39 24
rRiit L] S |
- - 1 ]
TEO(ICHIS 315 n 29 15 46 34 18

. L 18

. [yt (£88% 2HUTEXE) RTIik. ThEhOBIE1. 5L T

ﬁm:: I ’

(| TREEOREYE DR NICHET 5 BOERHHICK & CIREY ‘

o

ﬂ
B 3 RRYLUADREM TRE LS MK, BR. BB L — b, KE
EOHMINSREBTIBOHMETLANIZED :

& | RCEIBT 3 BEALUNDRED

i

BE M TE (BESUERRESRELINTS) K517 3 e+ 2 §HIED |
By (f5%) ORER

[ DD, 0ELER I3 UNORHOLEY
BELLOMAOS 2 45 OREY
it BRSZERREETEINSOR2 $BROC L,

LT 3555l o0 T

B | REUIZEERIAC] IR | BERL (HIRFRERC) A4
Ry 5 on/uf | 2 DB 1 Fem/ ' !
[
I RWAI DAL [
OFHREUA | sy s mim 12 21 |
il R EL DIREY -
FR<1m, |
@D n
o ;;’;g;?ﬁ 15 24 i |
QFBRHEA | EARFAT
gﬁﬁﬂﬂ HMds. 1m
®=1 Bk, 2
T. ﬁig T mu 15+« dimi+15 15 - d{m)+25
B ORE
TIRXH,




Jed

reys

1.
2e
3.
s
5.
6.
7
8.
9.

Story

Buildings of one story above ground
Buildings of two stories above ground
Buildings of three stories .above ground
First floor

Second floor

Third floor

Euildings

Buildings described in and@ of the table below.

10. Buildings described in(® of the table below.

11.

A,

Ce
12,

13
14
5.
16

liote: Within "Soft Ground Areas" (areas designated on the
basis of Ordinance, Article 88, Item 2), multiply each value
by 1.5 and applye.

Buildings whose wall weight is exceptionally heavy, such as
buildings built in godown-style and other similar buildingse.
Buildings other than those described in @ and whose roof is
covered by light-weight materials, such as metal plate, stone
vlate, asbestos slate, wooden plate, and other similar materials.
Buildings other than those described in @ and@.

Reference: iHinimum length of a durable wall required to cope
with earthquake force (coefficient) in a frame wall construc=-
tion method (specified in 1977 Construction Ministerial
Jotification No. 1017).

Story

Second story or a building with one storye.

First story of a building with two stories (except basement)

Buildings
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17=(1) Cutside of heavy snow fall areas (Maxinum vertical depth
of fallen snow is less than one meter. Areas other than
20=(2).) |

18. Buildings whose roofs are covered with materlals described
in(® of Table and Figure 27.

19. Buildings whose roofs are covered with materials other than
those described in 18.

(page 50)

20=(2) Vlithin heavy snow fall areas (Areas where the maximum

vertical depth of fallen snow is 1 meter or more and
designated by a concerned government agencye.)

21e Maximum vertical depth of fallen snow (d) is 1 meter or more
but less than 2 meters.

22. Note: As for speciai provisions concerning buildings with a
roof without roof guards, and whose slope exceeds 30 degrees,
and buildings in regions where a custom of removing snow
from the roof of a house exists, refer to Table 2 in 1977
Construction linisterial Fotification No. 1017.

Table and Figure 28
Minimum Length of an Axis Joint Required

to Cope with Wind Pressure Force
(Ordinance, Article 46, Item 3)

(Minimum required length of an axis joint per 1 square meter

of exposed area)
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Keys

Te
2e

De

Se

Ge
7o

Be
9
10.
1.
12

Area

Areas designated by regulations of the concerned government
agency ("Strong Windy Areas")

Other areas
Lensgth of an axis joint
A numeric value determined by regulations of the concerned
governnent agency. It should be larger than 50 but egual to
or smaller than 75.

Calculation method for exposed area

Exposed area for determing the length of an axis joint of
first story

Zxposec area in the direction of span
Floor surface of first story

“xposed area in the direction of beam length

Direction of span

Direction of beam length

(page 51)

15

14

mxposed area for determining the length of an axis joint
of the second story

Ffloor surface of the second story

d) Joints and connections
Joints and connections that are primary parts
in terms of structural durability must be tightly
connected in a way such that stress fronm the exist-
ence of fastened bolts and clams and inserted pins
can be transferred.

In the case of a connection of a pillar and
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a large size beam, a connection of a wooden pillar
and a steel frame beam, or where a localized stress
harmful to a pillar occurs, a pillar nmust be rein-
forced with a splice plate.

In fastening a bolt, a metal washer of an
appropriate size and thickness nust be used,

Orcinance, Article 47)
Lecayproof measures

For a groundwork of nlastering lath mortar
and others that may supposedly cause cdecay in axis
joints, decayproofing measures such as installation
of waterproof paper must be taken.

Effective decayproofing measures and necessary
termite and insect control measures must be taken
for pillars, struts, and foundations within 1 meter
of the ground. (Ordinanée, Article 49)

Table and Figure 29

Decayproofing Treatment of Timber
(Ordinance, Article 49) :

14
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Keys

1o Pillar

2. Anchor bolt (Ordinance, Article 42, Item 2)

3. Installation of foundation .(Ordinance, Article 42, Item 1)

L. For portions within 1 meter, decayproofing and termite and

insect

control measures are reguired. (Ordinance, Article

49, Item 1)

5. Long rectangular concrete pedestal (Ordinance, Article 42,

Tten 2)

(F)

(G)

(page 52)

Wooden school buildings

A wooden school building must meet the stand-
ards Gescribed in the Japan Industrial Standard (JIS
A 3301) decided by the Kinister of Construction.
Standards concerning axis joints in wooden school
buildings other than those indicated in JIS have also
been provicded. (Ordinance, Article 48; 1970 Construc-
tion Ministerial Notification No. 1834)
The frame wall construction method

The frame wall construction method is a typical
structural method for woocden residential houses in
lorth American countries such as the United States
and Canadae. It has been known in Japan as the two by
four.construction method (Two by four describes the
cross-sectional dimensions of the primary type of
lumber used.) or a platform frame construction method.
Article 38 of the Building Standards Law has established

standards for materials to be used, structural methods

/of
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such as joint and connection, decayproofing measures,
et cetera in the frame wall construction method. As
a result, among the provisions concerning wooden struc-
tures, provisions of Ordinance, Articles 41 through 47, anc
49 (provisions on the axis joint consﬁruétion method)
do not apply to this method, as long as it follows
Article 38 of the Law. (1977 Construction linisterial
Votification Fo. 1017)

Tne axis Jjoint construction method, a tradi-’
tional Japanese construction method, is composed of
axis joints of pillars, beams, etc. On the other hand,
one characteristic of the frame wall construction metb-
od is the use of very few kinds of standardized mate-
rials other than timbers whose cross sectional dimensions
are two-by-four inches. It does not require complicated
joints or connection processes. It usually relies on
methods such as connecting one end to another, attach-
ment to main parts, and laying one part on another mostly
by nailing and using a few kinds of metal.

These parts and materials comnose a framework
for walls, floors, and roof trusses. In addition to
the merits of rationality and speediness, the frame
wall construction method is highly reliable in terms
of strength. Only a few kinds and sizes of materials
are used. lioreover, the number of steps in the construc-
tion procedure is small and productivity on the con-
struction site is high. Compared with the axis joint

construction method, it 1s said to be an epoch-making
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method in various respects. On the other hand, as I

have mentioned previously, it is highly dependent on

connection by nailing. Therefore, especially strict

standards have been provided concerning the quality of

timber and nails and structural methods fof the frame-=

worke.

(a)

(b)

In terms of structural durability materials for tThe
framework and other materials that are used for
primary ?arts must meet the standards indicated in
Table and Figure 30,
Structural methods

Briefly speaking, the basic procedure is
to construct a framework for the floor on founda-
tions which are anchoered on long rectangular ped-
estals, and then to use it as a working floor to
build and set upright the frameworks of the walls.
In the case of a house with a second story, a frame-
work for the second floor is also constructed.
Head connectors are placed on tops of the wall sec=-
tions. Then a rafter structure or a truss structure
is placed on the head connectors. This coupletes
the main structure.

Since the wall body itself is tightly sealed,
through the use of insulation materials inside it
is expected to possess good insulatability and

dew condensation preventability.

//0
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Qualities of Frame Materials and Other Materials Used for
Primary Parts from the Perspective of Structural Durability

101

Table and Figure 30

in the Frame Wall Construction Method

(1977 Construction Ministerial Notification No. 1017)
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1o Section

2. Kind of structural parts and materials

3+ Kind of material

Lo Standard (As for the sections on floor materials;'ﬁall mate-
rials, and groundwork materials for roofs, only those stand-
ards- related to structural durability apply.)

5¢ Frame materials

A-1, Foundation, floor baseboard, end baseboard, side baseboard,

lintel, ceiling baseboard, rafter, ridgepole

6. Special, first, and second classes in "A" type frame materials
specified in "Standards for Lumber for Structural Use in the
Frame Wall Construction Method.," (Japan Agricultural and
Forestry Standards, 1974 Notification No. 600 of Ministry of
Agriculture, Forestry, and Fisheries)

7. First and second classes in collected woods for structural use
specified by Japan Agricultural and Forestry Standards for
collected woods (1974 Notification Noe. 601 of Ministry of
Agriculture, Forestry, and Fisheries)

B=2. Vertical and upper frames of walls, head connectors

8. Standards for A= 1 (6 and 7) apply.

9. Third class in "A" type frame materials and '"construction"
and "standard!" in "B'" type frame materials specified in "Stand-
ards for Lumber for Structural Use in the Frame Wall Construc=-
tion Method."

C=3, Underframe of a wall

10. Standards for B=2 (8 and 9) apply.

fr2
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126

15

E=1

T4
15

164
17

18.
19.

20
2le

1()4 /13

"Utility"™ in Y"B" type frame materials specified in "Standards
for Lumber for Structural Use in the Frame Wall Constfuction.
Method."

Strut

Special and first classes in lumber and boafds 6fAconiferous
trees specified by Japan Agricultural and Forestry Standards
for lumber. (1972 Notification No. 1892 of the Ministry of
Agriculture, Forestry, and Fisheries)

Floor materials, wall materials, groundwork materials for
roofs

Wall materials used for outside=facing walls.

Wall materials used for parts which may be constantly exposed
to damp conditions.

Plywood for structural use

Special class specified in "Standards for Plywood for Struc-
tural Use.!" (Japan Agricultural and Forestry Standards,

1976 Notification No. 894 of the Ministry of Agriculture,
Forestry, and Fisheries)

Hardboard

450 or 350 (in hard fiberboard) specified in Japan Industrial
Standards A 5904~1977.

Particle board

200 P type or 150 P type (in particle board) specified in
Japan Industrial Standards A 5908=1977.

Hard wood chip cement board

0¢9 C (in wood chip cement board) specified in Japan Indus-

trial Standards A 5417=1975,
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22. Flexible board

2%, Flexible board (in asbestos slate) specified in Japan Indus-—
trial Standards A 5403=-1974,

2L . Asbestos pearlite board

25¢ 0e8=P or 0.8=P.A (in asbestos cement pearlite boéfd) specified

o

in Japan ‘Industrial Standards A 5413-1975.

égﬁggu%g)cement board

27. Japan Industrial Standards A 5414=1974. (Pulp cement board)

28. Asbestos calcium silicate board

29, 1.0=CK (in asbestos calcium silicate board) specified in
Japan Industrial Standards A 5418=1973..

30e Lumber

31, Same as standards for struts for frame materials (12).

32, Sheathing board

3%, Sheathing insulation board (in sheathing board) specified in
Japan Industrial Standards A 5905=1977.

34, Lath sheet

35. Japan Industrial Standards A 5524-~1977 (lath sheet).

F=-2. Wall materials used for parts other than those indicated in
E=1.

36+ Special and first classes specified in "Standards for Plywood
for Structural Use,"

37+ Other materials described above except 14 (16, 18, 20, 22,
2L, 26, 28, 30, 32, and 34).

38, Same as above (17, 19, 21, 23, 25, 27, 29, 31, 33, &nd 35).

39. Plaster board

40, Japan Industrial Standards A 6901-1975 (plaster board).
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Table and Figure 31

In addition to those described in this table, any mate-
Structural Outline of the Frame Wall Construction Method

rials that are approved by the Minister of Construction can

be used.

Same as 19.
L. Japan Industrial Standards A 5508-1975 (iron round nails).

G=3%. Floor materials and groundwork for roofs

L1. Same as 36,

L2,
43, Nails

4L5. Note:
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Keys

Te
Lo
3.
e
5.
6.
7
8.
9.
10.
T1e
12
134
e
154
16.
17.

Rafter

Strut

Underlining of floor
Head connector |
Upper frame
Underlining of wall
End baseboard
Ceiling baseboard
Floor baseboard
Underframe

Cleat (spacer)

Vertical frame

Baseboard holding metal
Cleat (bridging)
Foundation

Long rectangular pecdestal

Side baseboard

(page 56)

Table and Figure 32

Pedestal, Foundation, Floor, Wall

J /b



108

Keys

Te
2e
3,
e
5,
6.
7.
8.
9.

10,

Vertical frame
Underframe

End baseboard
Foundation

12 cm oromore
30 cm or more
Floor material
Floor baseboard

Anchor bolt

Diameter of 12 mm or more

11¢ 35 ¢cra or more

12. VWaterproof parer

Table and Figure 33

Framework of Floor

Keys

1e

2e

Cleat

Foundation

/%7
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3. Side baseboard
L. End baseboard
5. Long rectangular pedestal

6. Underlining of floor

(page 57)
Table and Figure 34
Framework of Wall
ROLE
2 (8
FEE-S- 3t
bAS
e 7
1
LY
l:"'i-—“_—_l
g =
ke
12T
Keys

1« Upper frame

2. Head connector
3. Lintel

Lo Lintel holder
5. Underframe

6. Vertical frame

7« Nailing

1%
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Table and Figure 35
‘Floor and Walls of Second Story

Keys

Te
Ze
S
L
De
6o
7

Floor

Floor baseboard
Vertical frame
Underframe

End baseboard
Head connector

Upper frame

/14
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Keys

1e
e
3.
e
5.
6.
7.
8.

Rafter

Head connector
Upper frame
Vertical frame
RidgepoleA
Nailing

Rafter connector

Ceiling baseboard

Table and Figure 36
Rafter Joint for Roof

/20
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(2) Masonry structure
Masonry structure is a method of constructing build-
ings by bonding bricks, stones, or concrete blocks with mortar.
Since many earthquakes occur in Japan, the provisiqns for
masonry structure are relatively more severe than for other
kinds of structure. These provisions do not apply to rein-
forced concrete-block structures (Ordinance, Articles 51 through
62). Article 55, Item 2 and Article 56 of the Ordinance do
not apply to small-scale buildings (height is less than or
equal to 4 meters and gross floor area is less than or equal
to 20 square meters). Only the provisions of Articles 52, 53,
and Article 55, Item 5 of the Ordinance apply to partition
walls (of a height less than or equal to 2 meters) that are
not a primary part in terms of structural durability.
(a) Since the construction of masonry structure greatly
influences the durability of a constructed objects, it is
important to thoroughly wash masonry materials. The pro-
vision also regulates the shape of joints, the mixture of
mortar, and methods of filling in mortar (Ordinance, Article
52).
(b) Pedestals to bear walls of masonry structure must be
either solid, long, rectangular reinforced concrete pedestals
or solid, long, rectangular simple concrete pedestals
(within "soft ground areas'" designated on the basis of Ordi-
nance, Article 88, Item 2, only solid, long, rectangular

reinforced concrete pedestals). (Ordinance, Article 53)
(page 59)
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(c) The length of a wall (the distance from one wall to
the next wall) must be less than or equal to 10 meters
(Ordinance, Article 54).
(d) The thickness of a wall is determined by the number of
stories in a building, and the length and heighfvof the
wall. The thickness appropriate to each condition is shown

in Table and Figure 37.

Table and Figure 37
Thickness of Walls in Masonry Structures
(Ordinance, Article 55)
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Keys

1. Pedestals must be solid, long, rectangular reinforced concrete
pedestals or solid, long, rectangular simple concrete ped-
stals (within "soft ground-areas'" solid, long, reqtangular
reinforced concrete pedestals only). (Ordinance, Article 53)

2. L is less than or equal to 10 meters (but the length_of but=-
tress "1'" is greater than or equal to h/3). (Ordinance,
Article 54)

3e "d" is the thickness of a wall.

Le "h" is the height of a wall.

5. Length |

6. Buildings

7. Buildings of 2 stories or more.

8. Buildings of one story

9. And

10. Note 1. The values within parentheses indicate the length

for a partition wall.

11« Note 2, In the case of double walls, the thickness of one
of the walls must meet the standard,

12+ Note 3. The wall must be thigker than the walls of the stories

above,

(page 60)
(e) As a rule, steel or reinforced concrete frames must be

placed on the top of walls (Ordinance, Article 56).

(f) When making an opening in a wall of a masonry struc-
ture, the length of a wall and the distance to other open-
ings are regulated. Also, depending on the size and struc-

ture of an opening, certain reinforcement measures are
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required around the opening (Ordinance, Article 57).
(g) When cutting a groove or flute in a wall, the depth
and length of the groove or flute are regulated (Ordinance,
Article 58).
(h) As a rule, handrails or handrail walls cannot be con=
structed in masonry structures (Ordinance, Article 60).
Table and Figure 38
Each Part of Masonry Structures

(Ordinance, Articles 56 through 58)
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Fréme

Greater than or equal to 2d.

Greater than or equal to 60 cm.

The thickness of a wall == d

An overhang sash window must be reinforced with steel frame
or reinforced concrete.

At an opening (whose width is greater than 1 meter), a
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reinforced concrete lintel must be placed.

7+ Frame or floor slab

8. For every floor 5| is greater than or equal to 3Z1.

9. A reinforced concrete frame must be placed on the top of a

handrail or handrail wall.,

(page

(1) Steel frame structures must be used for the framework
for masonry structures. The parts in masonry structures
must be firmly connected to the steel frame With metal
(Ordinance, Article 59).

(j) Primary parts in terms of structural durability and
other walls (of a height greater than or equal to 2 meters)
made of masonry structure must not be supported by parts
made of wood. In other words, primary parts and walls made
of masonry structure should not be constructed on wooden

pillars and beams (Ordinance, Article 62).
61)

(k) As a special case, the provision is provided concerning
the length and thickness of a fence made of masonry struc-

tures (Ordinance, Article 61).
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Table and Figure 39
Masonry Structure Fences
(Ordinance, Article 61)
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The legs of a foundation should be 20 cm or more under ground,

Should not be wooden structures.

(3) Reinforced concrete=block structures
These are structures of concrete blocks reinforced by

steel rods, Ordinarily they are simply called block structures
(Ordinance, Articles 62-2 through 62-8). For small-scale
buildings (whose heights are less than or equal to 4 meters
and whose gross floor areas are less than or equal to 20 square
meters), only Ordinance, Articles 62-6 and 62-7 apply.

(a) Pedestals for reinforced concrete-block structures

must be solid, long, rectangular reinforced concrete ped-

estals, except where reinforced concrete foundation beams

are laid down (Ordinance, Article 62-3).

(b) As for durable walls, the length and thickness of a
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wall and the area enclosed by durable walls are regulated.
In particular, detailed regulations are provided concerning

reinforcing rods (Ordinance, Article 62-4).

(page 62)
Table and Figure 4O

Computation of Durable Walls
(Ordinance, Article 62-L)

MR OK E(RZ-4R]

dx 2 X/50>->dx &= 15em

|mom
dy2Y/50t>>dy &15em

Keys

1« Mass of wall

2e Thickness of a wall
3+ And

(c) As a rule, a reinforced concrete frame of a certain
width must be placed on the top of the durable walls
(Ordinance, Article 62=5).

(d) A sufficient amount of mortar must be filled in joints
and hollow spaces, Vertical steel rods in durable walls,
fences, and gates must not be connected inside the hollow
space of a block, except in the case of connection by
welding (Ordinance, Article 62-6).

(e) Hanging walls made of reinforced concrete structure in

particular must be firmly connected to the structural parts
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made of something other than wooden or masonry structures

(Ordinance, Article 62-7).

Table and Figure 41
Each Part of a Reinforced Concrete-Block. Structure
(Ordinance, Articles 62=3 through 62-6)
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5.

7o

Greater than or equal to 20 cm and greater than or equal
to 1/20 of the length of a wall.

Frame

The end must have a hook. (In the case of deformed bars
used for other than the end of a durable wall, a hook

is not required.)

The diameter of bars used for the ends and corners of
walls must be 12 mm.

Where a connection is needed, it must be done by welding.
(Attéch to the frame and foundation.)

Long, rectangular pedestal (a solid reinforced concrete

structure).
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(page 63)
: Table and Figure 42 )
Fences of Reinforced Concrete-Block Structure
(Ordinance, Article 62=8)
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(When H is less than or equal to 2 meters, d is greater than

or equal to 10 cm.)

The height of a foundation is greater than or equal to 35 cme.
The depth of the legs of an underground foundation is greater
than or equal to 30 cm.

Horizontal bars in the wall top and foundation must be greater
than or equal to 9 mm in diameter,

The size of reinforcing bars for a wall must be greater than
or equal to 9 mm in diameter.

An interval between reinforcing bars (both horizontal and ver-
tical) must be less than or equal to 80 cm.

Attachment of (A) horizontal bars of a wall top and foundation

and (B) vertical and horizontal bars of a wall are as follows.



Vertical bars are hooked to horizontal bars of (4), (except
when a bar is fixed in the foundation to a depth of 40 times
or more of the diameter of the bar). To these vertical bars,

the horizontal bars of a wall are hoocked.

(4) Steel frame structure

Steel, cement, and glass are important materials that
have brought a new dawn to modern buildings. With the recent
trend toward highrise, earthquake-resistant (addition of tenac-
ity), light-weight buildings, their importance has been increas-
ing.

In steel frame structures, utilization of cross sec-
tional area is great and any construction method can be used
relatively freely. However, it is highly susceptible to the
influence of localized stress and lacks durability and fire
preventability. Therefore, provisions are provided concerning
these areas (Ordinance, Articles 63 through 70).

(a) Since cast iron has the demerit of being frail, it
cannot be used where stresses other than compressive and
contact stresses exist. In other words, it cannot be used
where bending stress, shearing stress, and pulling stress
exist (Ordinance, Article 64).

(b) In order to prevent destruction due to buckling, the
effective length-width ratio of compressive materials

must be under 200 in the case of pillars and 250 in the

case of other parts (Ordinance, Article 65).
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(page 64) Table and Figure 43
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‘8.

Effective Length-and=iidth Ratio
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Bffective length-and-width ratios

_ length of buckling == 1k
~ smallest second degree constant radius of cross section

Note that;
ix ("i" in the direction of x axis)(cm)

_/cr0§§-sectional second degree moment (x axis) 1x (cmh)
“Vcross-sectional area of the material for a part--4 (cm<)

Although the value for lk is determined by the supporting
conditions of the end of a part, generally the values in the
table below are used as a standard.

Value of 1k

Supporting conditions of the end of a part

Fastened both ends with pinse.

Fixed both ends.,

Fastened one end with a pin and fixed another.

One end remains free and another end is fixed.
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(c) Legs of a pillar as a rule must be tightly connected

to a foundation with anchor bolts (Ordinance, Article 66) e
(d) As a rule the methods of connection are limited to con-
nection with high-strength bolts, welding, and rivets.
However, in the cése of small=-scale buildings and when
measures are taken to prevent bolts from becoming loose,
ordinary bolts can be used (Ordinance, Article 67). (Refer
to Table and Figure 4l4.)

Table and Figure 44

Size of Buildings in which Ordinary Bolts Can Be Used

for Connections
(Ordinance, Article 67)
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e In the case of buildings whose height is less than or equal
to 9 meters, length is less than or equal to 13 meters, and
gross floor area is less than or equal to 3,000 square meters;
and when either a bolt is buried in concrete, a bolt and nut -

are welded, or double nuts are used.

(page 65)
(e) The intervals between high-strength bolts, bolts, or

rivets are regulated as well as the size of holes for a



bolt or high-strength bolt (Ordinance, Article 68).

Table and Figure 45
Connections Made with High-Strength Bolts, Bolts, or Rivets
(Ordinance, Article 68)
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(Diameter of a hole)

(Diameter of a bolt or high-strength bolt)

Note that when "d" is greater than or equal to 20 mm, "d'" is
less than or eugal to (2 mm + d).

(A rivet must be driven down sufficiently to fill in the

rivet hole.)

The distance between two center points of bolts, high—stfength

bolts, or rivets 1is greater than or equal to 2.5d.

(f) Except when safety in terms of structural durability

is verified by structural calculations, steel frames, steel

/33



rod reinforced diagonal beams, walls, roof plates, and
floor plates must be arranged in a well-balanced manner
(Ordinance, Article 69).
(g) Pillars for the steel frame structure of buildings of
3 stories or more must be covered with some sort of fire-
proof materials (Ordinance, Article 70).
(5) Reinforced concrete structure
Reinforced concrete structures have become widespread
in our country and are used for a wide range of buildings
from apartments to large-scale office buildings.
Reinforced concrete structures were formerly made by
assembling steel rods and pouring wet concrete into molding

boxes at the construction site. Recently, however, with the

development of prefabricated buildings, precast concrete struc-

tures has been increasingly used (Ordinance, Articles 71 through

79). Only Articles 72, 75, and 79 of the Ordinance apply to
the small-scale buildings (whose heights are less than or
equal to 4 meters and gross floor areas are less than or equal
to 30 square meters) and fences (whose heights are less than
or equal to 3 meters).
(a) Materials for concrete (aggregate, water, mixing mate-
rials) should not include anything that causes the rusting
of steel rods or prevents concrete from setting and harden-
ing. Aggregate should be of an appropriate size to be
poured in between steel rods or a steel rod and molding
box, and even-size and good shape. It also should ndt

obstruct the strength, durability, or fire preventability

VA
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of concrete (Ordinance, Article 72).
(b) The end of a steel rod must be in the shape of hook
and anchored. (Deformed steel rods are not reqguired to
have a hook at the end except when used for external corners
of piliars and beams or smokestacks, Joints of primary
rods must be made at a place where pulling stress is mini-
mal and for a certain length each rods must be laid side-
by-side (Ordinance, Article 73).

Table and Figure 46

Joints of Steel Rods
(Ordinance, Article 73 and Reference Items)
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1« The center of a joint of upper end rods must be placed within A.

2e The center of a joint of under end rods must be placed within B.

3. Joints of steel rods in beams

L, Distance between fulcrunms

5. Distance between the inside surfaces of beams
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6o (In the case of light-weight aggregate, "1" is greater than or
equal to 30d.)

7. Welding

8. A joint must be placed within A. o

9. (In the case of light-weight aggregate, "L" is greéfer than or

equal to 50d.)

(page 67)
(c) Strength of concrete must be over 120 kg/cm2 in four-

week-duration compressive strength in the case of ordinary
concrete and over 90 kg/cm2 in four-week-duration compressive
strength in the case of concrete with light-weight aggregate.
In addition, concrete must meet the standards for strength

of concreté'determined by the Minister of Construction
(Construction lMinisterial Notification. These are the stand-
ards required for safety in relation to the standard strength
in design.) The mixture should be such that the finish

will be uniform in quality (Ordinance, Article 74). (Ref-
erence: Testing methods for strength designated by the Min-
ister of Construction require compliance with Japan Indus=
trial Standards (JIS A 1108 or JIS A 1107). (1970 Construc-
tion Ministerial Notification No. 1834)

(d) Except when measures are taken to promote setting and
hardening of concrete, during curing (during the period
- concrete is filled and the subsequent 5 days) filled concrete
must be protected from cold temperatures (the temperature

of concrete must be less than / sic_ 7 or equal to 5 degrees
C.), vibration, or dryness so that the setting and hardening

of concrete is not disturbed (Qrdinance, Article 76).



/39
128

(e) The slats of molding boxes should not be removed for
the period indicated in (B) of Table and Figure 47. As a
rule, the props of molding boxes should not be removed for
the period indicated in (B). However, when it;ig verified
that concrete has acquired the strength shown in (C), the
props of a molding box can be removed before the passing of

the indicated period (Ordinance, Article 76).
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Table and Figure 47
The Period for the Retention of Molding Boxes
(1971 Construction Ministerial Notification No. 110)
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Section of slat or prop

Part of building

Kind of cement

Days of retention

Average temperature during thé period of retentioﬁ-

15 degrees Co. Or higher

5 degrees C, or higher, but lower than 15 degrees C.

Lower than 5 degrees C.

Compressive strength of concrete

Slat

Foundations, sides of beam, pillars, and walls
Quick-setting portland cement
Ordinary portland cement, blast furnace cement type A, fly
ash cement type A, and silica cement type A

Blast furnace cement type B, fly ash cement type B, and
silica cement type B

50 kg per 1 cmé

(page 68)
16« Under plates and under beams

17

184
19.
20

21
22

50 percent of four-week-duration compressive strength of
concrete

Prop

‘Under plates

85 percent of four-week-duration compressive strength of

concrete
Under beanms
100 percent of four-week-duration compressive strength of

concrete
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(f) In regard to pillars made of reinforced concrete, the
number of primary rods, the space between belt rods, belt
rod ratios, minimum dimensions, and the cross-sectional
area of primary rods are.regulated (Ordinapce,.grticle 77)
(Refer to Table and Figufe 48.) The calculation method for
the belt rod ratio should be based on the standard deter-
mined by the Minister of Construction (Construction Min-
isterial Notification). However, it is necessary to keep
the ratio of the cross-sectional area of a belt rod to the
cross-=sectional area of concrete of the direction of the
main axis of the pillar between two belt rods to at least
0.2 percent or more. (Concerning the standards for belt
rods, refer to 1971 Construction Ministerial Notification
No. 2056.)

(g) As for floor plates made of reinforced concrete, thick-
ness must be greater than or equal to 8 cm and also greater
than or equal to 1/40 of the effective length of the span
in the direction of the shorter dimensions, The space
between pulling steel rods in the place where a floor re-
ceives the maximum bending moment should be less than or
equal to 30 cm in the direction of the longer dimensions.
In addition, the space must be less than or equal to three
times the thickness of the floor plate. Concerning the
joints of precast reinforced concrete floor plates, regula-
tions on transfer of existing stress _and others are provided
(Ordinance, Article 77-=2).

(h) A beam made of reinforced concrete must have double
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rodse. A standard for the space between rib rods is also
provided, There are some exceptional provisions concerning
precast reinforced concrete beams (Ordinancé, Article 78).
(Refer to Table and Figure 48.)

Table and Figure 48

Bach Part of a Reinforced Concrete Structure
(Ordinance, Articles 77 and 78)
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There must always be more than one primary rod..

And

(However, within 2D or 2D' under or above crossbeams, "1" is
equal to 10 cm or less.)

("d" is the diameter of the thinnest rod among the primary
rods,) ‘

4 or more primary rods

The total of the cross-sectional areas of all primary rods

must be greater than or equal to (0.008 x the cross-sectional
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area of a concrete part).

7. The smaller dimension of a pillar ("D" or "D'" must be greater

?5 o "H" is for the distance between ful=-

than or equal to

Crums. )

(i) Durable walls

Since durable walls are important in terms of
earthquake-resistance, special standards are provided
concerning thickness, reinforcement aound openings, arrange-

ment and distribution of rods, and other items (Ordinance,

Article 78-2).

Table and Figure 49
Structure of Durable Walls
(Ordinance, Article 78-=2)
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3. Arrangement of rods in the wall

L, Vertical rods and horizontal rods

5. Spacing of rods (except when decided by structural calculation
or experiment)

6. Single arrangement of rods

7. Double arrangement of rods

8. Diameter

9. One=story house

(page 70)
10. Connection to nearby pillars and beams

11. Connect so that existing stress is transferred.

12. Additional standards for the case of bearing wall structures

13. Length of.wall

14+ Reinforcement of end and corner parts

15« Connection of top and leg parts

16. Vertical rods with a diameter greater than or equal to 12 mm.

17. Connect so that existing stress is transferred to wall beanms,
long rectangular pedestals, and foundation beams (their thick-

nesses must be thicker than the thickness of the durable wall).

(j) In order to assure durability of steel rods (mainly in
terms of rustproofing) and increase fireproofness of steel
rods, it is important to maintain a cover of concrete of
a certain thickness over steel rods. Depending on the posi-
tion of parts, the covering thickness is provided as shown
in Table and Figure 50,

As for prestressed concrete structures, a kind of
reinforced concrete structure, provisions concerning rein-

forced concrete structure geherally apply, except that the
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structural calculation methods are different.

Table and Figure 50
Minimum Thickness of Concrete Covering Steel Rods
(Ordinance, Article 79)
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12,

Part of building
Thickness of cover
Wall
Walls other than durable walls
Durable walls
General

Portion in contact with soil
Floor
Pillars and beams

Pedestals

Standing portion of long rectangular pedestals

Others
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15« Except for the portion of waste concrete

(page 71)
(6) Steel frame and reinforced concrete structure

The thickness of concrete covering steel frames should
be_5 cm or more, In additibn, related provisioné'éoncerning
previously-mentioned steel frame structures and reinforced
concrete structures apply with necessary modifications (Ordi-
nance, Articles 79-2 through 79=4).

(7) Simple concrete structure

Although the simple concrete structure belongs in
the category of monolithic construction, its structural char—
acteristics are similar to those of masonry. Therefore, as
for provisions on structural design, such as the thickness
and length of walls, the provisions concerning masonry struc=-
ture apply, énd as for provisions on actual construction
procedures, the provisions concerning reinforced concrete
structures apply in order to ensure safety (Ordinance, Article
80).

(8) Supplementary regulations concerning structural methods

There may be some structural methods based on the devel-
opment of new technology that fall under a category of struc-
ture previously mentioned in (1) through (7) but do not fit
each specific standard. Or there may be some cases based on
the development of new technologies that are totally different
from structures described in (1) through (7). Article 80=2
of the Ordinance provides that the Minister of Construction
can set up new technical standards (supplementary provisions)

for newly developed structural methods. A supplementary
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provision is intended to provide technical standards for a

new method along the same lines as those for which provisions

described in<:>through(:)are given. In regard to a revolu=-

tionarily new technology that belongs to an entirely different

technical system from the ones mentioned.le()through(:} it

is appropriate to entrust to the Minister of Construction

the decision as to whether or not a technical standard based

on Article 38 of the Building Standards Law should be provided,
Cne example of supplementary provisions is "Technical

Standards Concerning the Structural Method of Buildings and

Their Structural Parts in Prestressed Concrete Structures"

(an example of "Structures Different from Those Described in

(1) through (7)"). (1973 Construction Ministerial Notifica-

tion No. 949)

(page 72)
(4) Structural Calculation

As mentioned in the beginning of this section (Table and
Figure 5), the provision requires verification of safety in terms
of structural durability of a building of a certain size or larger
by structural calculations (Ordinance, Article 20).

Structural calculations for buildings with a height of
60 meters or less should comply with the provisions of Section
8 of the Building Standards Law Enforcement Ordinance. In the
case of portions above the second story that are connected with
a structural method that does not transfer stress to each other,
such as expansion joints, each story is considered as a separate
building and structural calculations must be done on that basis

(Crdinance, Article 81).
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Structural calculations for a building whose height exceeds 60
meters must be done by the structural calculation methods approved
as safe in terms of structural durability by the Minister of
Construction (Ordinance, Article 81-2). (In practice, such struc-
tural calculations are first evaluated by the Japan Building
Center and then submitted for the approval of the Minister of
Construction.)

For buildings that require structural calculations, need-
less to say, previously-mentioned standards of(:)Principles of
Structural Design, (:) Structural Parts and Materials, and (Z)
General Structural Standards, applye.

(1) Principles of structural calculations

The new structural calculation method, revised in 1980
and effective on 1 June 1981, is said to be epoch-making,
since it has determined a design method by examination and
calculation of ultimate strength, including plasticity area
as well as the usual design method based on permissible stress,
that applies to the elasticity area. Another new feature is
that, in order to obtain a well=balanced structural plan,
shear modulus and eccentricity must be examined.

In this.new method of structural calculation, specific
methods vary depending on the kind of structure, height, and
other elements. Specific techniques including the calculation
for the previously-mentioned buildings whose height exXceeds
60 meters are shown in Tables and Figures 51 and 52 (Ordinance,

Articles 81 through 82-4).
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Table and Figure 51
Structural Calculation Methods for Buildings
by Structure and Height
(Ordinance, Articles 81 through 82~4)
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Keys
1. Wooden Buildings Et Cetera (1980 Construction Ministerial
Notification No. 1790)
2. Height less than or equal to 31 meters (except for 1).
3+ Height greater than or equal to 31 meters but.leéé»than or
equal to 60 meters, )
Lo Height greater than 60 meters.
5¢ Kind of structure and height
6. Required structural calculation
7. Kind of structural calculation
8. First stage design
9. Second stage design
10, Permissible stress calculation (Ordinance, Article 82)
{Degree of stress on each part of a building caused by load
and external forces (Ordinance, Articles 82 and 83 through
88)‘} is less than or equal to { permissible stress of the
material of each part (Ordinance, Articles 89 through 94)}.
11« Second stage design is not required. '
12, Calculation for variable angle between stories (Ordinance,
Article 82-2)
{Deformed angle between stories due to earthquake forces
(Ordinance, Articles 82=-2 and 88)} is less than or equal
to 1/200 (or 1/120).
13. Shear modulus and eccentricity calculations (Ordinance,
Article 82-3, 1 and 2)
Shear modulus of each story is greater than or equal to 6/10,

Eccentricity of each story is less than or equal to 15/100,



4.

15

16.

17

/s
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Other calculations (Ordinance, Article 82-3, 3; 1980 Con-
struction Ministerial Notification No. 1791)
Horizontal durability calculation (Ordinance, Article 82-L)
{'The horizontal durability that each story rétains.} is
greater than or equal to {'the horizontal durabiiity that
each story is required to retains .
Structural calculation methods approved by the Minister of
Construction. (The structural calculation method must be
approved by the Construction Minister before applying for
building certification. The application procedures are de-
scribed in a separate Construction Ministerial Ordinance.)'
Note: Concerning buildings belonging to category 2, when the
horizontal durability calculation is made, shear modulus and
eccentricity calculations are not required. 1In other words,
for buildings in 2, there are two methods of structural cal-

culation after the calculation for variable angle between

stories.
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Table and Figure 52
Flow Chart of Structural Calculations

(page 74)
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Keys

1e¢ Is height more than 60 meters?

2. Calculation for permissible stress (Ordinance, Article 82)
(First stage design)

3. Is this a wooden building et cetera?

4.G(Second stage design)

5e Calculation for the variable angle between stories (less than

or equal to 1/200, or 1/120) (Ordinance, Article 82-2)

6. Is height more than 30 meters?

7. Shear modulus calculation for each story (greater than or equal
to 6/10) (Ordinance, Article 82-3,1)

8+ Eccentricity calculation for each story (less than or equal
to 15/100) (Ordinance, Article 82-3, 2)

9. Structural calculations acknowledged as necessary by the lin-
ister of Construction depending on the type of structural meth-
ode (Ordinance, Article 82-3%, 3; 1980 Construction Ministerial
Notification No. 1791)

10. Load and external forces (Ordinance, Articles 83 through 88)

11+ Permissible stress (Ordinance, Articles 89 through 94)

12, Strength of materials (Ordinance, Articles 95 through 99)

13. Earthquake force (Ordinance, Article 88)

14, Choice between @ and @ is optional.

15. Calculation of the horizontal durability retained by each

story (Qu) (Ordinance, Article 82-4, 1)
16. Calculation of the horizontal durability each story is required
to retain (Qun) (Ordinance, Article 82-4,2)

17. Confirm that (Qu) is greater than or equal to (Qun). (Ordinance,
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Article 82-L, 3)

18, Structural calculations approved by the Minister of Construc-

tion (Evaluation by the Japan Building Center) (Ordinance,

Article 81=2)

19, Remarks

(1)

(2)

(3)

As for the computation method to obtain Ds and Fes in

the calculation of the horizontal durability each story
is required to retain, refer to 1980 Construction Min-
isterial Notification No. 1792,

Concerning earthquake force, as for the computation meth-
ods to obtain Z, Rt, and A, as well as soft ground areas,
refer to 1980 Construction Ministerial Notification Fo.
1793,

As for permissible stress and strength of various kinds
of materials, refer to 1980 Construction Ministerial

Notification Numbers 1794, 1795, and 1799.
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. The Limits of Wooden Buildings Et Cetera
(Ordinance, Article 82-2; 1980 Construction Ministerial
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Table and Figure 53
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Keys

Te
2e
3
L
Se
6
7
8.
9

Kind of structure
Conditions concerning size

Other conditions

Wooden structure
None
Masonry structure, reinforced concrete-block structure

The number of stories above ground is 3 or less.

Steel frame structure

The number of stories above ground is less than or equal to
3. The height is less than or equal to 13 meters, A(The
height to the eaves is less than or equal to 9 meters.) The
space between pillars is less than or equal to 6 meters. The

gross floor area is less than or equal to 500 square meters,

10, With the standard shear coefficient (greater than or equal to

11

12
135

0.3), it must fit the permissible stress calculation. Before
the axial part of a diagonal beam that bears horizontal forces
gives way, the ends and joints parts of the diagonal beam
should not be broken apart.

Reinforced concrete structure, steel frame and reinforced
concrete structure, and combined structure of the two

Height less than or equal to 20 meters.

Horizontal cross-sectional areas of durable walls, pillars,
and walls other than durable walls (those firmly fixed at
both the upper and lower edges to the main body) of each
story above ground must fit the following equation. (In the

case of steel frame reinforced concrete structures, use 10



14,

15

16

17

J2Y:

147
instead of 7.)

(254w +3 7Ac) 2 ZWAL

Aw: Horizontal cross-sectional area of the durable wall
in the direction of calculation (cm2)

Ac: Horizontal cross=sectional areas of_piliéfs and walls
other than durable walls in the direction of calcula-
tion (cm2)

Z: Regional coefficient of earthquake force (Ordinance,

Article 88, Item 1)

W: The total of fixed load and full cargo load of the
portion (upper stories) the story bears (within areas
of heavy snow fall, add the load of fallen snow). (kg)

Ai: Distribution coefficient of earthquake layer shear
force coefficient (Ordinance, Article 88, Item 1)

Combinations of wooden, masonry, and reinforced concrete-block
structures; combined structure of one of the three with either
reinforced concrete or steel frame and reinforced concrete
structures.

In case a story (or a portion of it) is made of a steel frame
structure, reinforced concrete structure, and/or steel frame and
reinforced concrete structure, each portion must meet the
corresponding required conditions described above.
Prefabricated houses whose performance has been certified

by the Minister of Construction (1973 Construction Ministerial
Notification No. 2031).

Other structures which have been acknowledged by the Minister

of Construction to be equally safe or safer than those listed
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above,.

(page 76)
(a) Permissible stress calculations

Regardless of type of structure or height, permis-
sible stress calculations are required for all buildings
that require structural calculations under-Arfiéle 20 of
the Building Standards Law (Ordinance, Article 82).

a) It is necessary to calculate the stress occurring in
primary parts of a building due to load and external
forces. Calculation methods are not specified but are
expected to be appropriate to the structural type.

b) After calculafing stress values, obtain the total
stress in accordance with the combinations indicated in
Table and Figure 54 below. Then, based on the total
stress calculate the short-term and long-term stresses
for primary parts.

c) Check to see'that stress of a cross section of a
material does not exceed the stress of the material
itself,

d) As for (a) through (c), calculation methods for
strength are provided. However, whenever necessary,
check the materials for each part of structure for the
degree of deformation and post-shock conditions in order
to make sure that there is no impediment to use of the

given calc¢ulation methods.
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Table and Figure 54
Combination of Stresses
(Ordinance, Article 82)
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Keys

Te
2
3.
e
5.
6.
7
8.
9.

Long-term stress

Short-term stress

Condition

Combination of stresses

Case of general areas

Case of areas with heavy snow fall
Remarks

Normal times

Times of heavy snow fall

10 Times of strong winds

11« Times of earthquake

12, When examining collapse of a building or uprooting of a pil-

lar, the value of P can be reduced depending on the actual

/¥



/$°

situation.
1% G:Stress due to fixed load
4o P:Stress due to weight of loaded cargo
15« S: Stress due to fallen snow
16, W:Stress due to wind pressure force

17. K:Stress due to earthquake force

(page 77)
(b) Calculation for the variable angle between stories

This is the first step of the so=-called second
stage design in order to ensure safety against earthquakes.
This calculation is required for aboveground portions of
all buildings except ''wooden buildings et cetera' and '"build-
ings whose height exceeds 60 meters'" (Ordiance, Article
82-2).

Table and Figure 55
Calculation of the Variable Angle between Stories
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Keys

1. Computation of horizontal force (Qi) on each story due to
earthquake force

2. Computation of displacement‘(ﬁi) between each story by Qi.

3¢ Ji/hi (height of each story) is the variable éngié“between
stories, Confirm that §i/hi is less than or equal to 1/200.

L, Qi: Horizontal force occurred in story "i" -- (t)

5. KHi: Horizontal rigidity of story "i" -- (t/cm)

6. Zarthquake force

The intention of the regulation concerning the
variable angle between stories is this: when the variable
angle is great (in other words, when a building is too flex=-
ible), it not only damages and disintegrates secondary
parts and materials such as finish materials and plumbing
facilities, but also has harmful effects such as transmit-
ting vertical vibration to the main body. When measures
are taken to cope with deformation, the value of 1/200 can
be eased to 1/120.

(c) Calculation for shear modulus

This is the second step in the second stage design
of a building whose height is less than or equal to 31
meters (except for '"wooden buildings et cetera)., It is
intended to ensure balance of rigidity in the whole build-
ing (or each story). As mentioned previously, when the
horizontal durability retained by each story is checked,

it is not necessary to check the shear modulus of each story.
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(page 78) If there is a great difference in rigidity betweemn

each story, it is possible that a story with little rigidity
will first gi?e way to a condition of plasticity when
subject to large horizontal forces (earthquakes). Then,
more and more stress wiil be concentrated on that story,
and as a result deformation of the story will be greater.
Therefore, it is desirable that the horizontal
rigidities opposed to the horizontal forces each story must
bear should be almost equal. (It is desirable that shear
modulus is close to 1.0 for every story. DBut, judging from
the past experiences with earthquakes, the permissible
value has been set at 0.6.) (Ordinance, Article 82-3,1)

Table and Figure 56
Calculation of Shear Modulus
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Keys

. . hi
1« Computation of rsi = T 1

(rsi is the inverse of the variable angle between stories,)

= _ 1
2e I'S = (number of stories)n (rsy + rs2 + eees + rsn)

(Ts is the arithmetic mean of the rs of each story.)



rsi
-
ri

5. Computation of Rsi =
(shear modulus of story "i')
(Confirm that Rsi is greater than or equal to 0O.6.)

L. (As for the variable angle between stories / - i;.é , refer

to Table and Figure 55.) o

(d) Calculation of eccentricity

The elements of pillars and walls that resist hor-
izontal forces on one floor of a building are varied. In
the case of earthquake forces, it is possible that torsional
forces will work to create torsional vibration. As a result,
in earthquakes, pillars in areas where there are not many
durable elements tend to collapse.

The checking of eccentricity is intended to regulate
variations in durable elements against horizontal forces.
As same as the previous section (c), when the horizontal
durability retained by each story is checked, the eccentric-

ity calculation is not required (Ordinance, Article 82-3, 2).
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/
}able and Figure 57
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Calculation of Eccentricity

(BEOROTR) e |
o

(RREDORSIHE) re
DI

l

(HRFDHOE) Re
o

Re=15,/100
DR

(1) RCfiRte © B L&
WL (proaorfuls -
fal b oo} &
O GRHTROR
fie &)

(2) fMH¥Ere LD
Xt 5 i1 2R T
t0T. TRIZLOA
B¥a,

_ /RUoAlE (tem)
L re

TV KEHIEE (tem)

[xﬁ[ﬁ]ﬂ‘l}$ Res

YHIHROE Rey

Y

Yol -~

Yif--

K (RL)
Yefoopom-om- - X
- -
i
0 |
Xx

J

X

i
1

B (G) DL

_ S XiNi_
TN

Ni D H0F
D—-(iNz
b2 LT
#7100

ML (K) ofiLi

T Xidvyi
X% =rin
_L Yidxi

Y'_Z Jxi

(in L AERNBRHDOXTTIO AFHIPE (t/m) ‘)

Jyi @ ”

Y

\ Lo R )00 BN
L.. er= | Ye-Ye |
Yo ; ey= | Xc-Xu |
[ [C LK
Yx — J ’(I
[
L
L
0 Xc E-E;-{ X x X
— XTITR CFF e
XA Bre,
_YSirRORiEey >ﬁMC‘t i # o
YT s 1 ¥ Erey

/63



155

Keys
1. Computation of e ("e" is the eccentric distance of each story.)
2. Computation of re ("re" is the elastic radius of each story.)
3. Computation of Re ("Re'" is the eccentricity of each story.)
Confirm that "Re" is less than or equal to 15/100.
4=1, e (eccentric distance): the distance between the center of
gravity and the center of rigidity (the center of hardness
and the center of torsional revolution) (surface distance
in the direction of calculation)
L-2, re (elastic radius): it indicates the resistance power against

torsion, and is obtained by computing the following equatione.

re = j-torsional regidity (t.m
—V horizontal rigidity (t.m)

5. Center of gravity
6..Center of rigidity
7. Position of the center of gravity (G)
8. (I¥i: long~-term load imposed on one (i) of pillars or walls;
axis force (t)) |
9., Position of the center of rigidity (K)
10, Jxi: horizontal rigidity of the horizontal durable element
(i) in the direction of X (t/m).
Jyi: horizontal rigidity of the horizontal durable element
(i) in the direction of Y (t/m).
11 Computation of eccentric distance (e)

12. Eccentricity (Rex) in the direction of X

_ Eccentric_distance in the direction of X (ex)
Elastic radius in the direction of X (rex)

Eccentricity in the direction of Y (Rey)

Jed



aa

_ Iccentric distance in_the direction of ¥ %eyz
~ Elastic radius in the direction of Y (rey
Compute "Rex' and '""Rey" for each story.

(page 80)
(e) Other calculations

Other calculations are the third step in the second
stage design. Just as in the previously-mentioned sections
(¢c) and (d), when the horizontal durability retained by
each story is checked, other calculations are not required.

Although specific methods of calculation are to be
determined by the Minister of Construction, the following
calculations are currently provided for reinforced concrete
structures and steel frame and reinforced concrete structures
(Ordinance, Article 82-3; 1980 Construction Ministerial

Notification Noe. 1791).
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Table and Figure 58
Structural Calculations Required for Earthquake Resistance
(1980 Construction Ministerial Notification Hoe 1791)
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Keys

1« Kind of structure

2. Required structural calculations

%o Steel frame structures and their combination with other kinds

of structures

L-1. In the case of each story above ground equipped with diagonal
beams that bear horizontal forces, the premium for stress
cau;ed by earthquake forces is used in the premissible stress

calculation (Ordinance, Article 82, 2 and 3).

5. Horizontal force borne by a diagonal beam _
Horizontal force caused by earthquake force B ﬁ?

6. Premium rate for stress

7=2e. Confirm that the end parts and joint‘parts of the diagonal
beam will not break.before the axial part of the diagonal
beam that bears horizontal forces gives waye.

8=3. When necessary, confirm that localized bucklings and breaks

in pillars, beams, or their joints do not cause sudden decrease
in durability of structural parts.

9. Reinforced concrete structures, steel frame and reinforced
concrete structures, combinations of one or both of these struc-~
tures with other kinds of structures.

10. One of the structural calculations indicated in (1) through

(3) (4=1, 7=2, and 8~3) are required, except when experiments
verify that durable walls, pillars, and beams possess suf-
ficient strength and tenacity.

11. Confirm that horizontal cross-sectional areas of durable walls,

pillars, and walls other than durable walls (those firmly fixed
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at both the upper and lower edges to the main body) in each
story fit the following equation. (In the case of the steel
frame and reinforced concrete structure, use 10 instead of
7 in the following equation.)
S25aw +X74c 2 0.75ZWAL

Aw: Horizontal cross—sectional areas of durable walls in
the direction of calculation (cm2)

Ac: Horizontal cross-sectional areas of pillars and walls
other than durable walls in the direction of calcula-
tion (cm@)

Z: Regional coefficient of earthquake force (Ordinance,

Article 88, Item 1)

i/t The total of fixed load and loaded cargo weight of the
portion (upper stories) that the story bears (within
areas of heavy snow fall, add the load of fallen snow).
(kg)

Ai: Distribution coefficient of the earthquake layer shear

force coefficient (Ordinance, Article 88, Item 1).
12-1. Confirm that the total of horizontal cross-sectional areas
of pillars in each story fits the following equation.

(Concerning pillars and durable walls that are connected

to the pillars of steel frame and reinforced concrete

structures, use 20 instead of 18 in the following equation.)
T18Aw +S18Ac 2 ZWAL
Aw, Z, W, Al are same as those in 11-1,
Ac: Horizontal cross-sectional areas of pillars (cm2)

132=3+ Confirm that shear fracture does not occur in the pillar
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or the beam, when the calculated maximum bending moment
acts on the end parts of the material of a pillar or a

beam.

(f) Calculation for the horizontal durability retained by
each story .

The calculation for the horizontal durability re-
tained by each story examines the safety of a building on
the basis of the theory of the so-called plastic design
method. This is the second step in the second stage design
for the buildings whose height exceeds 31 meters but is
less than or egual to 60 meters., However, for those build-
ings whose height is less than or equal to 31 meters
(except for "wooden buildings et cetera'), condition of
the plane and other characteristics may require verifica=-
tion of safety by this calculation. If this calculation
is done, the calculations described in section (c¢), (d),
and (e) are unnecessarye.

The horizontal duragbility retained by each story
of a building is the total of the horizontal shearing forces
of pillars, durable walls, and beams at the mément of
collapse of a part or the whole of buildings due to earth-
quake forces,

Consequently, it is necessary to obtain the ultimate
durability of each part and material (the maximum strength
of materials that compose parts, that is, "strength of
materials").

Specific numeric wvalues for the strength of materials



are indicated later in section (4), but the meaning of
strength of materials is the "calculated maximum stress"
and "yield strength" in the case of steel materials (Ordi=
nance, Article 82-4).

Table and Figure 59

Calculation of Retained Horizontal Durability _
(Ordinance, Article 82=4; 1980 Construction Ministerial Notifi-

cation No. 1792)
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Te

2e

Se

L

Using the strength of materials to compute the horizontal
durability retained by each story (Qu).
Computation of the horizontal durability that each story is
required to retain (Quun). Qun=DsFes@ud - e
Confirm that (Qu) is greater than or equal to (Qun) for each
storye.
Ds: Numeric values indicating structural characterisfics of
each story based on the vibration damping tendency of a build-
ing and the tenacity of each story.
Fes: Numeric values indicating formal characteristics of each
story according to the shear modulus and eccentricity of each
storye.

Qud: Horizontal force (t) that occurs in each story because

of earthquake force.

(page 82)

De

6

7e
8e
Qe

4 method for computing the Ds of each story (It is possible
to compute this value by other appropriate methods.)

A story in which most pillars and beams are made of steel
frame structure

Type of framework

Characteristics of framework

Hard joint framework or other similar types of framework

10. All types other than those listed in (A) and (C).

11« Among the types of framework in which horizontal forces are

borne by the diagonal beams that bear compressive forces,
those types in which exists a fear of decreased durability

due to buckling of the diagonal beams bearing horizontal
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forces, and similar types.

12-1. The type that causes an extremely high degree of plastic

13=2.

14"'50

15U,

deformation, because localized buckling is extremely un-
likely to occur because o0f stress created_in the materials
that compose the framework. N

Other than the one listed in 12-1, the type that causes a
high degree of plastic deformation, because localized buck-
ling is unlikely to occur because of stress created in the
materials that compose the framework.

Other than those listed in 12-1-and 13=2, the type that
does not cause a sudden decrease in durability, because
localized buckling does not occur in the corresponding
materials because of stress that causes plastic deformation
of the materials that compose the framework.

Other than those listed in 12-1 through 14-3.

16. Other stories
(page 83) |
17-1. The type that causes an extremely high degree of plastic

18-2.

19"'30

ceformation, because shear fractures and other fractures
that cause sudden decrease in durability are extremely un-—
likely to occur because of stress created in the materials
that compose the framework.

Other than the type listed in 17-1, the type that causes a
high degree of plastic deformation, because shear fractures
and other fractures that cause sudden decrease in durabil-
ity are unlikely to occur because of stress created in the
materials that compose the framework.

Other than those listed in 17-1 and 18-2, the type that does



20,

21

22

23
2L
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not cause a sudden decrease in durability, because shear
fractures does not occur in the corresponding materials
because of stress that causes plastic deformation to occur
in the materials that compose the framework.
Type of framework in whicﬂ most of horizontal forces occur-
ring in each stofy are borne by durable walls and diagonal
beams of the corresponding story.
In the case of stories where most of pillars and diagonal
beams are made of steel frame and reinforced concrete struc—
ture, it is possible to subtract numeric values within 0,05
from the values indicated in this table and compute.
Computing method for the Fes of each story (It is possible
to use other appropriate computing methods). |
Shear modulus

Numeric value for Fs

25-1,. Case where it is greater than or equal to O.6.

26~-2. Case where it is greater than 0.3 but less than 0.6

27=-3. Case where it is less than or equal to 0O.3.

28.

29.
30.
31.
32.
33

Numeric value of an equivalent portion between the two values
of 25=-1 and 27-3.

Eccentricity

Numeric value for Fe

Case where it is less than or equal to 0.15.

Case where it exceeds 0,15 but is less than 0.3.

Case where it is greater than or equal to 0.03.

(2) Load and external forces

In structural calculations for a building, load and

173
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external forces that affect a building can be varied according
to the position and usage of the building. (page 8L'r)However,
there are five items that must always:- be checked (Ordinance,
Article 83).
(a) Fixed load
(b) Full cargo load
(¢c) Fallen snow load
(d) ¥Wind pressure force
(e) Barthquake force
Among them, (a) through (c) affect buildings in the
direction of gravity, in other words, vertically. On the other
hand, (d) and (e) affect buildings in the direction perpendic-
ular to the direction of gravity, in other words, horizontally.
In the case of outer walls of a basement -~ earth pres-
sure and water pressure, in the case of factories equipped
with machinery -- vibration, in the case of floors and walls
Oof warehouses == impact, in the case of buildings in the water
== static water pressure, moving water pressure, and other
external forces such as wave impacts, must be checked according

to the actual situation.
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Table and Figure 60
Load and External Forces That Affect Buildings
(Ordinance, Article 83)
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Keys

1o ¥Wind pressure force
2. Fallen snow load

3. Fixed load

4e Full cargo load

5. Impact

6. Water pressure

7+ Vibration

8. Earthquake force

9. Barth pressure

(a) Fixed load
Fixed load is the empty weight of various parts of
a building. Therefore, fixed load varies depending on struc-
ture and finish materials. For general cases, fixed load
of each part is based on the numeric values indicated in

Table and Figure 61. For special cases, fixed load must
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be calculated in accordance with the design (Ordinance,

Article 84),

(page 85)
Table and Figure 61

Fixed Load
(Ordinance, Article 84)
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3.
k.
5.
6.
7.
8.
9.
10
1M
12
13.
1
154
16.
17.
18.
19.
20,
21,

22e

25
2l

Part of a building
Kind
Weight (unit: kg/me)
Remarks
Roof
Tile roofing
Case with no covering soil
Case with covering soil
Asbestos slate roofing
Case when covered directly on a purline
Other cases
Corrugated iron sheet roofing
Thin iron sheet roofing
élass roofing
Thick slate roofing
Including groundworks and rafters, but excluding purlines
Excluding purlines
Including iron frames but excluding purlines
Per roof surface
Wooden purline
Case where the distance between fulcrums of purlines is less
than or equal to 2 meters.
Case where the distance between fulcrums of purlines is less
than or equal to 4 meters.
Ceiling

Pole frame

177



25.

26,
27
28.
29
30.

51

172

I'iberboard ceiling, finished board ceiling, plywood ceiling,
or metal sheet ceiling

Wood wool cement board ceiling

Compartment frame

Plastered ceiling

Hortar ceiling

Including hanging woods, holding woods, and other groundworks

Per ceiling surface

(page 86)

32,
33,
3.
35.
36,
37.
38,
39.
40.
1.
42,
L3,
Ll
L5,
46.
u7.
48.
49.
50.

Floor

VJooden floor

Board floor

Straw matting floor

Flooring

Case where the span is less than or equai to 4 meters.
Case where the span is less than or equal to 6 meters,
Case where the span is less than or equal to 8 meters.,
Finish for concrete floor

Board

Flooring block

Mortar, artificial stone, and tile

Asphalt waterproof layer

Per floor surface

Including baseboards

Including floor board and béseboards

Including baseboards and sleepers

Multiply the number of cm per 1 cm of the finished thickness.

Multiply the number of cm per 1 cm of thickness.

/78
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51. Vall

52. Axis joints of walls of wooden buildings

53¢ Finish of walls of a wooden building

54 Clapboarding, wainscotting, or fiberboarding
55. Lath plastered ’

56+ Iron mesh mortar plastered

57 Per wall surface

58. Including pillars, studs, and diagonal beams
59. Including groundworks but excluding axis Joints
ég?giagz)walls of a wooden building

61. Finish for concrete walls

62. Plastered

63%. lortar plastered and artificial stone plastered
6L. Tiled

65. Including axis joints

(b) Full cargo load

Full cargo load varies depending on usage and also
maintenance conditions of a building. Therefore, as a
rule full cargo load must be calculated in accordance with
the conditions of a buildinge.

However, for relatively clear full cargo loads for
generally used places, numeric values indicated in Table
and Figure 62 can be used (Ordinance, Article 85).

When calculating compressive forces exerted by

the vertical load of a pillar or pedestal, the numeric values

indicated in Table and Figure 62 (except for (5)) can be

reduced in accordance with Table and Figure 63.
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As for warehouses, even though the calculated value

based on the appropriate conditions is less than 400 kg/m?,

it must be 400 kg/m2 in the calculation.

Table and Figure 62
Full Cargo Load

(Ordinance, Article 85)
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1o Subject of structural calculation

2. Case of the structural calculatidn for floors (unit: kg/ma)

5« Case of the structural calculations for girders, pillars, or
pedestals (unit: kg/m®) B

4. Case of calculating earthquake force (unit: kg/m2)

5. Kind of.room

6o Dwelling rooms (living rooms, bedrooms, etc.) in a residential
house and bedrooms and sickrooms in buildings other than
residential buildings.

7. Offices

8. Classrooms

9. Department stores or stores

(page 88)
10s Seating areas and meeting rooms in theatres, movie theatres,

entertainment places, museums, public halls, meeting places,
and other buildings used for similar purposes.

11. Case where seats are fixed

12 Other cases

13. Automobile garages and automobile driveways

14+ Corridors, entrance halls, and stairs (to connect to places
indicated in (3) through (5) (8 through 10) above.

15. Rooftop plazas or balconies

16« Schools and department stores

17« Others
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Table and Figure 63
Reduction of Full Cargo Load
(Ordinance, Article 85)

Note: Apply only to (B) in the above Table and Figure 62.

However, it cannot apply to (5).

sxXzEON | 2 | 3 | 4 s] 5 7]3 Lk

RBEEEBESI | 05| 0.9 | 0.85 mstmn &71&% 0.6

WICET~ 2 HE

- Keys

le Wumber of floors the pillars, girders, and pedestals must
support

2. Humeric values to multiply by in order to reduce the full cargo
load shown in Table and Figure 62.

3. Qver 9

(c) Fallen snow load
Due to weather conditions in Japan, the amount of

fallen snow varies greatly place by place. In some regions
the snow season also lasts for a long period. In those
areas the concerned government agency (refer to Appendix:
Definition of Vocabulary) has designated them heavy snow
fall areas and strictly enforces provisions related to snow
fall. Heavy snow fall areas are mainly located in the
Hokkaido, Tohoku, Hokuriku, and San'in regions (Ordinance,
Article 86).

a) Fallen snow load is obtained by multiplying unit

weight of fallen snow by the maximum vertical depth of



(page 89)

fallen snow in the area.

b) The unit weight is greater than or equal to 2 kg/m2
rer 1 ¢cm of fallen snow.

In "heavy snow fall areas" (the_maximum vertical
depth of fallen snow is greater than or equal to 1 meter);
the concerned government agency decides the unit weight
for the area by regulation. . - However, in most
areas it has been set at 3 kg/ma.
¢) As a rule the maximum vertical depth of fallen snow
is determined in accordance with the situation of the
area. But, within "heavy snow fall areas,'" if the con-
cerned government agency has adopted a specific value
for the area by regulation, the value must be used.

d) Fallen snow load can vary depending on the slope of

a roof.

e) When snow falls unevenly on the surface of a roof,
this condition must be taken into account.

f) viithin areas where the custom of removing snow from
the roof of a house exists, fallen snow load can be
reduced.,

g) In the case of buildings for which fallen snow load
has been reduced in structural calculations, the actual
condition of reduction must be indicated at obvious

places in the entrances and exits or in the living rooms.

/53
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Table and Figure 6.4
Reduction of Fallen Snow Load
(Ordinance, Article 86, Items 4 and 5)

SEHOLVEBROB | 30 <6 S40° | 40 <6 250" |50 <6 560" | 60 <86
&(8 licks

& M ¥
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F2BXRicBIT B

E ¥ %
(ASEHE~DED) BEARHEBLLRBICRBTIEE (G4 0.3

Keys

Te

2e

3.
L.

. ROBEESR

Reduction rate based on the slope (#) of a roof without snow
guards (Multipliers to fallen snow load)
Reduction rate within "heavy snow fall areas" designated by
the concerned govérnment agency (Multipliers to fallen snow
load)
Case of constant loads (long term)
Case when adopted simultaneously with wind pressure force
or earthquake force (short term)

Table and Figure 65

Example Displaying Reduction of Fallen Snow Load
(Ordinance, Article 86, Item 8)

RMBiIconTOER
IORYIZ. BRICIMm I0BY o> T ALRLLSRESNTVET,
L. IMLEORBHRAINI L X2, BBSLL2LEVEBEBRTT,
EEELYBTELVESR, DEETEBNILILES,

)94
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Key
1e Warning Concerning Snow Fall
This building has been bullt safe to bear snow falls up
"to 1 meter on the roof. If a snow fall greater than 1
meter is expected, the bﬁilding is dangerous unless the
°  snow is removed from the roof. When removal of snow
from the roof is impossible, evacuate.
Name of building manager
(page 90)
Table and Figure 66
Example of Heavy Snow Fall Areas
) Al
i 3 souk
EZ 80
3 g 10 »
......... : 2 10
g
Keys
1. Notes

2. Heavy snow fall areas

3« Greater than or equal to

4. Wakkanai 5. Bifuka 6. Nayoro 7. Shibetsu 8+ Abashiri

9. Kitami 10. Nemuro 11. Kushiro 12. Asahikawa 13« Obihiro

4. Yubari 15, Tomakomai 16. Sapporo 17. Rumoi 18. Otaru

234
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19. Kucchian 20, Muroran 21. Oshamanbe 22, Hakodate

Table and Figure 67
The Record for Deepest Snow Falls
(quoted from the Scientific Yearbook)

w & REER | £ . gy g |RRER | 5. g
BRB 29 1959.1 B @£ 377 1945.2
# M| 30 1917,12 i A 41 1936. 2
= oA 9 1963.2 [1TR 107 1936.2
A m 129 © 1947.2 ® | 117 1974.2
X R 18 1907.2 HO® 209 1977.2
R B 41 1954.1 B M 91 1977.2
258 49 1945, 12 - S I 13¢ | 1938.2
s W 114 1956. 2 # I 177 1970.3
S | 46 1883. 2 E I - 189 1945.3
g2 ¥ © 80 194612 H & 169 1939.2
g # 213 1963.1 Bk R 199 1970.2
& R 181 1963.1 B = 92 1933.3
g W 208 1940.1

Keys

1« Name of place
2. Deepest record
5. Year, month

L. Kagoshima 5. Fukuoka 6. Kochi 7. Tottori 8. Osaka 9.

Kyoto 10. Nagoya 11. Takayama 12, Tokyo 13. Nagano 14, Fukui

15. Kanazawa 16. Toyama 17. Takada 18. Sendai 19. Yamagata
20e. Akita 21. Aomori 22. Hakodate 23%. Asahikawa 24. Obihiro
25, Suttsu 26. Sapporo 27. Wakkanai 28, Nemuro

(page 91)
(d) Wind pressure force

Wind pressure forces that affect buildings vary

depending on the shape and height of a building. The wind

157



/%7

. 181

pressure force is obtained by multiplying the wind force
cbefficient by velocity pressure (Ordinance, Article 87).
a) As a rule the velocity pressure is calculated by
the following equatione.
Portions whose heighfs are less than or equal to 16
meters, q=60J h
Portions whose heights exceed 16 meters, g= 120 éV?I
Note that q: velocity pressure -- kg/me
h: height from the ground level == nm
Depending on areas the concerned government agency
can reduce the velocity pressure up to O.6 times (within
"heavy snow fall areas," O.4 times) by regulation based
on the standards decided by the Minister of Construction
(1952 Construction Ministerial Notification No. 1074;
the Tatest revision, 1978 Construction Ministerial Noti-
fication No. 1621).
| Also, where there are buildings or shelter=belts
that effectively break the wind, the velocity pressure

can be reduced up to one half.
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Table and Figure 68§
Record of Maximum Wind Speeds
(quoted from the Scientific Yearbook)

Lng % ﬁ*f/’istfc’@ E-AInxtnl u: w 1938.10 |
B _W| 495 ENE | 19456 |®m = | 247 S 1965.9 |
BREB| 496 SW [ 1898 [ F| 40 SsE 1%?57
38.7 E 1902.8 |& R]| 328 ssw [ 19509
325 N 195010 f 4 & 217 wsw | 1957.12 |
35.8 SW 1970.8 1@ M| 37.7 wsw FT%Lfi
26.2 S 1970.8 | ®m] 33.4 w 1902.1 |
698 WSW | w9659 [ m| 2.2 sw 1959.4 |
42.0 s 19349 1% 2 408 SsE 1952.4 |
3.0 SSE | 19509 |45 ®&] 211 sw_| 1956.5 |
2.5 W 1924 |8 mW| 28 NE | 1972.12 |

Keys
1. Name of place

2. lMaximum wind speed (average)

3. Year, month

L, Naha 5. Kagoshima 6. Kumamoto 7. Fukuoka 8. Ashizuri 9.

Kochi 10, Cape Muroto 11. Osaka 12. Nagoya 13. Mte. FuJi 14.

Hachi jo-jima Island 15. Tokyo 16. Choshi 17. Kanazawa 18.

19, Sakata 20. Akita 21, Aomori 22. Suttsu 23.

Sendai
Sapporo 24. Wakkanail

b) The wind force coefficient should be, as a rule, ob-

tained by a wind=-tunnel test. But, in the case of build-

ings of clear shape, figures indicated in Table and

Figure 69 can be used.

/5%



(page 92) Table and Figure 69
Wind Force Coefficient
(Ordinance, Article 87, Item 4)
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Keys
1e In this illustration the following signs indicate the follow-

ing items.

> Direction of wind

- Direction of wind pressure force -

(R Angle formed by the roof surface and a horizontal
plane

2. Buildings of board shape

3+ Closed type buildings

Lo Vithin

5. In case of exceeding

6o In the case of a roof surface of an arch-shape roof, the points
where the wind force coefficient changes are every quarter
point.

7. Case when a building receives wind in the direction of a

crossbean

(page 93)
8. Cpen type buildings

9. Open

10. Independent shed

11 When the angle formed by the roof surface and the horizontal
plane is in between A and B, B and C, or C and D, the numeric
value for wind force coefficient is its equivalent portion
between the two coefficients.

12. Latticed structures

13, The illustration on the left is supposéd to show the cross
section of a latticed pillar or latticed beam.. As a surface

to be affected by wind pressure, the surface area of lattice
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16.
17

. 186

material facing from the direction perpendicular to the sur-—
face of the lattice is to be taken.

Metal mesh and other mesh-type structures

The illustration on the left is supposed to indicate the
cross section of metal meshe As a surface to be-éffected by
wind pressure, the surface area of metal mesh facing from
the direction perpendicular to the surface of the metal mesh
is to be taken,

Smokestacks and other round structures

Center 1line



(page 9L4)
(e) Earthquake force

Japan is one of the world's chief earthquake regions.
Our country has suffered from many disastrous earthquakes
since ancient times. Consequently, research on earthquake-
resistant structures of buildings has been highly developed
by pioneer scholars such as Doctors Riki Sano and Tachu Naito.
Most buildings with steel frame structures, a direct import
from America and Europe, were severely damaged by the Great
Kanto Earthquake. / translator's note--an earthquake that
struck Tokyo in 1923._7 On the other hand, some of the build-
ings designed by Dr. Tachu Naito were not damaged at all.
For this reason his earthquake-resistant structures have
received close attention from the Japanese people. This
experience has provided the momentum to pull the earthquake-
resistant structures from the research laboratory into full
practice.

In 1924 a provision concerning the earthquake-

resistance of buildings in urban districts was adopted. It

is said to be the world's first building code prbvisions

ma—

concerning earthquake-resistance.

®

The present Building Standards Law, legislated in
1950, has inherited the substance of the provision concerning,
earthquake-resistance in urban district buildings from the
old law. It is the so-called horizontal seismic intensity
method.

Large-scale buildings have often collapsed in large

earthquakes during recent years. As analyses of these
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collapses have been made available and the analysis and
recording system for the gound vibrations caused by earth-
quakes has improved, the time came to reconsider the horizon-
tal seismic intensity method. Briefly speaking, it was
ascertained that a greatef horizontal force was actually
working on each sfory than the earthquake force calculated

by the horizontal seismic intensity method. Paradoxically
speaking, what had supported the horizontal seismic intensity
method and made it function for a long time was a structural
surplus provided by the old construction and general struc-
tural techniques. However, with the progress of calculation
technology and building methods, people began to construct
many buildings with no structural surplus and these buildings
have suffered in disastruous earthquakes.,

Once a problem concerning the horizontal seismic
intensity in the horizontal seismic intensity method was
clarified, needless to say, it was necessary to revise it.

Before the revision, the earthquake force was calcu~-
lated by multiplying the weight of each part above ground
by the horizontal seismic intensity. On the other hand, in

the provision of Article 88 of the revised Ordinance of 1980

effective on 1 June 1981, earthquake force is to be obtéined

by evalﬁating ground vibrations caused by earthquakes and

the inertial force of a building created by ground vibrations,

that is, the horizontal force (level shearing force) created
in a building. The earthquake force is calculated by the

following method that systematically includes the vibration
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characteristics of a building, ground conditions, and other
features. (page 95>As for underground portions, the earth-

quake force is calculated by the horizontal seismic intensity

method.,
Table and Figure 70
Calculation of Earthqlake Forces
(Ordinance, Article 88)
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Keys

1. Earthquake force affecting portions above ground,

e {Earthquake force for each part of a building (Qi)} = {fixed
load + full cargo load ( % fallen snow load within areas of
heavy snow fall) borne by that part (W)} X {the earthquake

layer shearing force coefficient for the height of that part

(Ci) }
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Ci: Earthquake layer shearing force coefficient for a

part of a building of a certain height.
Z: Regional coefficient (1.0 = 0.7) (1980 Construction Min-
isterial Notification No. 1793)

Rt: Reduction coefficien£ of earthquake inﬁut.bésed on the
relationship between the characteristic cycle of a
building and ground (1980 Construction Ministerial
Notification No. 1793).

Ai: Distribution coefficient of earthqﬁake layer shearing
force in the direction of height (1980 Construction
Ministerial Notification No. 1793).

Co: Co is greater than or equal to 0.2. (Within "soft ground
areas," it is greater than or equal to 0.3. In the
case of the calculation for horizontal durability that
each story is required to retain, it is greater than or
equal to 1.0.)

3. Earthquake force affecting underground portions.,

L i Earthquake force for each part of the underground portions (Qi)}
= {fixed load + full cargo load borne by that par?} X {horizontal
seismic intensity (k)}

H: Depth of the part beneath ground level (m) (but, less than

or equal to 20).

Z: Regional coefficient

/9

et

$
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1« Area

2. Numeric value for Z

3. Areas other than those in (?) through (4).

4. In Hokkaido, Sappro, Hakodate, Otaru, Muroran, Kitami, Yubari,
Iwamizawa, Abashiri, Tomakomai, Bibai, Ashibetsu, Ebetsu,
Akabira, Mikawa, Chitose, Takikawa, Sunagawa, Utashinai, Fuka-
gawa, Furano, Noboribetsu, Eniwa, Date, Sapporo District,
Ishikari District, Atsuta District, Hamamasu District, Matsu=—
mae District, Kamiiso District, Kameda District, Kayabe District,
Yamakoshi District, Hiyama District, Nishi District, Kudoo
District, Okushiri District, Setana District, Shimamaki District,
Suttsu District, Isoya District, Abuta District, Iwanai District,
Furuu District, (P28® 96)gnawotan District, Furubira District,
Yoichi District, Sorachi District, Yubari District, Kabato
District, Uryu District, Kawakami District (only Higashikagura
Town, Kawakami Town, Higashikawa Town, and Biei Town within
the jurisdiction of Kawakami Branch), Yufutsu District, Abashiri
District, Shari District, Tokoro District, Usu District, and
Shiraoi District; in Aomori Prefecture, Aomori, Hirosaki,
Kuroishi, Goshokawara, Mutsu, Higashitsugaru District, Nishi-
tsugaru District, Nakatsugaru District, Kitatsugaru District,
and Shimokita District; Akita Prefecture; Yamagata Prefecture;
in Fukushima Prefecture, Aizuwakamatsu, Kooriyama, Shirakawa,
Sukagawa, Kitakata, Iwase District, Minamiaizu District,

Kitaaizu District, Yama District, Kawanuma District, Onuma

District, and Nishishirakawa District; Niigata Prefecture;



Table and Figure 71
Numeric Values of Regional Coefficient 2
(1980 Construction Ministerial Notification No., 1793)
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in Toyama Prefecture, Uozu, Namerikawa, Kurobe, and Shimo-
nishikawa District; in Ishikawa Prefecture, Wajima, Suzu,
Fugeshi District, and Suzu District; in Tottori Prefecture,
Yonago, Kurayoshi, Sakaimingto, Tohaku District, Saihaku
District, and Hino District; Shimane Prefecture; Okayama
Prefecture; Hiroshima Prefecture; in Tokushima Prefecture,

Mima District and Miyoshi District; in Kagawa Prefecture,
Takamatsu, Marugame, Sakaide, Zentsuji, Kannonji, Shozu District,
Kagawa District, Ayauta District, Nakatado District, and Mitoyo
District; Ehime Prefecture; Kochi Prefecture; Kumamoto Prefecture
(except for those listed in (3)); Oita Prefecture (except for
those listed in (3)); and Miyazaki Prefecture.

In Hokkaido, Asahikawa, Rumoi, Wakkanai, Monbetsu, Shibetsu,
Nayoro, Kawakami Dist;ict (only Takasu Town, Toma Town, Bippu
Town, Aibetsu Town, Wassamu Town, Kenbuchi Town, Asahi Town,
Furen Town, and Shimokawa Town within the jurisdiction of
Kawakami Branch), Nakagawa District (within the jurisdiction

of Kawakami Branch), Mashige District, Rumoi District, Tomamae
District, Tenshio District, Soya District, Esashi District,
Rebun District, Rishiri District, and Monbetsu District; Yama-
guchi Prefecture; Fukuoka Prefecture; Saga Prefecture; Nagasaki
Prefecture; in Kumamoto Prefecture, Yashiro, Arao, Minamata,
Tamana, Hondo, Yamaga, Ushibuka, Uto, (P28% 97)uotaicy District,
Uto District, Tamana District, Kamoto District, Ashikita
District, and Amakusa District; in Oita Prefecture, Nakatsu,
Hita, Bungotakada, Usuki, Usa, Nishikunisaki District, Higashi-

kunisaki District, Hayami District, Shimoge District, and
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Usa District; and Kagoshima Prefecture (except for Nase and
Oshima District).
6. Okinawa Prefecture
Table and Figure 72

Computing Methods for Reduction Coefficient of Earthquake Input Rt
(1980 Construction Ministerial Notification No. 1793)
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1e¢ Rt is computed by the following equations in the table below,

2e
3.
e
5.

However, when the numeric value indicating the vibration

characteristics of a building obtained through special inves-

tigation or research is lower than the numeric value obtained

by

computing the following equations in the table, Rt can be

lowered up to the numeric value based on the investigation or

research, (When this numeric value is less than three fourths

of

the value based on computation, up to three fourths of the

computed value.)

The case of T greater than Tc.

When T is greater than or equal to Tc, but less than 2Tc.

Case when T is greater than or equal to 2Tc.

In
T:

Tc:

this table T and Tc indicate the following numeric values.
The first stage characteristic cycle for design of a build-
ing calculated by the following equation below, (unit:
seconds)
T = h (0.02 + 0,01 )
Note that in this equation h and & indicate the following
numeric values,
h: the height of the building (unit: meters).
A: the ratio of the total heights of those stories whose
| pillars and beams are mostly made of steel frame structures
(except for basements) to h.
The numeric values indicated in the table below according
to the kind of ground just beneath the bottom part of

the pedestals of a building (in the case of pedestals with

2.4/
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strong bearing piles, the ground just beneath the ends of
the bearing piles). (unit: seconds)
6. Type 1 ground
7« Rock beds, hard gravels, and other ground composed of mainly
pre-Tertiary strata or grouﬁd acknowledged by-invéSfigation
Oor research to possess an eguivalent ground cycle,
8« Type 2 ground
9. Grounds other than Type 1 and Type 2 grounds.
10. Type 3 ground
11, Humus soils, mud, and other alluvia mostly composed of soils
similar to these (where the gound is raised, including the
banking), whose depth is approximately 30 meters or over;
(page 98)reclaimed swamps and muddy places where the depth of
filled ground is approximately 30 meters or more and that have
been reclaimed for approximately 30 years; or a ground acknowl-
edged by investigation or research to possess a ground cycle
equivalent to those,
Table and Figure 73
Computing Method for Distribution Coefficient of

Earthquake Layer Shearing Force Coefficient Ai
(1980 Construction Ministerial Notification No. 1793)
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Keys

1e¢ Al is computed by the following equation. However, whgn Aj
is computed on the basis of the results of special investiga-
tions or research conCerning the vibration characteristics
of a building, a value based on the special iﬁveétigation can
be used.,

2. In this equation ai and T indicate the following values.
al: the numeric value obtained by dividing the total of fixed
load and full cargo load of a portion that is borne by the part
whose height is the basis for Ai of a building (within areas
of'heavy snow fall designated by the concerned government
agency according to the provisos of the Ordinance, Article 86,
Item 2, add fallen snow load) by the total of fixed load and
full cérgo load of the portion above ground of the building
(within areas of heavy snow fall, add fallen snow load).
T: the numeric value of T described in the computing methods
for Rt (Tablé and Figure 72).

Table and Figure 74

Standards for Designation of "Soft Ground Areas”
(1980 Construction Ministerial Notification No. 1793)

_q)?.':.i_-";ﬂ'i‘b*u!!llf—fﬁmfa (a8 H ¥ L S L IXLE ] 25 B)64E 1 B A°
ORI ATE] (D7) T AN 3 i ICE AT KM LT 5,

Key

1« The standards by which the concerned government agency desig-
nates the "areas whose ground is extremely soft and week'" that
are prescribed by regulation are those areas belonging to the

Type 3% ground described in the computing method for Rt (Table



and Figure 72).

(page 99)

Table and Figure 75
Famous Earthquakes in Japan
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Te
2.
3
s
5
6
7o
8.
e
104

11e

124
13
The

15,
16,
17
18,
19.
20,

21,
22,
25,

Date of occurrence (western year in parentheses),

Name of earthquake or place of occurrence

Extent of damage and suffering

Ingyo / reign name_7‘
Kawachi

Suiko

Yamato
Residential houses were destroyed.
Tenmu

Tosa area

Many houses collapsed. Rice fields 12 square km in area
absorbed by the sea in Tosa., Tidal waves occurred.

Jogan

Mutsu

Dead=-=over 1,000 due to the earthquake and tidal waves in
Sanriku,.

Ninna

Kyoto, 5 provinces in the Kinai Region, and 7 major roads.
Dead and injured=--=many.

Meio

WWhole Tokaido Region

Tidal waves occurred. Houses destroyed in Ise=-1,000. Dead
in Ise==5,000, Dead in Kaﬁakura—-EOO. |

Keicho

Sanriku and Ezo

Drowned==1,783. Dead people and dead horses in Nanbu and



24,
25
26,
27
28,

29.

50.
31
32,

33.
Sl
35.

36
57
38.

39,
4O,
L1
ke,
L3
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Tsugaru--over 3,000, il

Genroku

Edo and the provinces along the Tokaido Road.

Houses collapsed=-20,162. Dead=-5,233.

Hoei

Regions of Tokaid;, Kinai, Nankaido, and parts of Tosando
and Saikaido Regions.

Houses collapsed-=29,000, Dead--4,900, Tidal waves to a
height of 20 meters occurred in Tosa.

Bunka

Dewa

Houses collapsed==5,500, Dead-=33%3%., A lagoon became a dry
beache

Bunsei

Echigo

Houses totally collapsed--=9,808., Houses partially destroyed--
7,267. Houses burnt-=1,204, Dead==1,443,

Koka

Shinano and Echigo

Zenko ji Great Earthquake, Houses collapsed-=34,000., Houses
burnt=-3%,500., Dead--12,000,

Ansel

Tokaido Region

Houses swept away--8,300, Houses burnt--300, Dead==1,000.
Western Japan

Houses totally destroyed--10,000, Houses burnt--=6,000,

Houses swept away-=-15,000, Houses partially destroyed=--40,000,



il
45,
46
47,
48.
49,
50.

Sle
52.
53
Sh.

55
56
57

58.

59.
60.

61,
62,

63.

20%

Dead--3,000.

Edo

Dead--7,000, Houses destroyed or burnt--14,346.

Meiji

Hamada

Dead--600.,

Mino

Dead-=7,273. Hogses totally destroyed--80,000. Houses
partially destroyed or burnt--142,177.

Dewa

Dead-=726.

Sanriku Region

Houses totally destroyed, partially destroyed, or swept away--
10,617. Dead=-=-27,122. The tidal waves to a height of 25
meters occurred,

Taisho

‘Southern part of Kanto (Kanto Great Earthquake)

Houses totally destroyed--128,266. Houses partially destroyed--
126,233, Houses burnt--=447,128, Houses swept away--868.
Dead=-99,331., Injured--103,733, Missing people=--43,476,

Showa

Northwestern part of Tango

Houses totally destroyed-=4,974, Houses completely burnt--
2,651, Dead--3,017,

Izu and Hokuriku

Residential houses totally destroyed=--2,141, Dead-=259,

Offshore Sanriku
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64. Houses swept away--4,086. Dead--2,986.

(page 100)

65. Ojika Peninsula

66. Houses totally destroyed=--~60L4.,

67. Tottori Prefecture B

68. Houses totally destroyed--7,485. Houses partially destroyed—-
6,158, Houses completely burnt--254, Dead--1,073. Seriously
injured--6,153,

69. Eastern Nankaido region _

70, Dead--998. Seriously injured--2,135. Residential houses
totally destroyed--~26,130., Residential houses partially
destroyed--46,950, Résidential houses swept away--3,059,
Houses completely burnt--=11,

71. lMikawa

72. Dead~=1,961. Seriously injured--896. Residential houses
totally destroyed-==5,539. Residential houses partially de-
stroyed--11,706, Non-residential buildings totally destroyed--
'6,603. Non-residential buildings partially destroyed-—-

9,976,

73+ Nankaido

74+ Dead=-1,330, Residential houses totally destroyed--9,070,
Residential houses partially destroyed--19,204., Non-residential
buildings totally destroyed--2,521. Non-residential buildings
partially destroyed=--4,283, Houses swept away--1,451. Houses
burnt--2,598,

75+ Fukui

76. Dead~-3,895. Injured--16,375. Houses totally destroyed--

35,420, Houses partially destroyed~--11,449., Houses burnt-—-



77
78.

79
80.

81,
82,

83,
8Lt

85.
86 .
87
88

89.
90.

91.
92.

95.
e

3,691,

Of fshore Tokachi

Houses totally destroyed=--815. Houses partially destroyed-—-—
1,324, Houses swept away--91. Houses burnt--14. Dead--28.
Injured--287. Missing=-=5. -

Nagaoka

Dead--5., Houses totally destroyed--220., Houses partially
destroyed==465.,

Northern part of Miyagi Prefecture

Houses totally destroyed=--369. Houses partially destroyed--
19542

Niigata

Houses totally destroyed--1,960. Houses partially destroyed—-
6,640. ‘

Matsushiro Series of Toremors

Total energy

Ebino (Miyazaki Prefecture)

Dead--3, Houses totally destroyed--368. Houses partially
destroyed--636.

The Sea of Hyuga

Houses totally destroyed-=2. Houses partially destroyed--
58« Weak tidal waves océurred.

1968 Tokachi Offshore Earthquake

Dead and missing=--52., Houses totally destroyed--673. Houses
partially destroyed=--=3,004,

Seas around Hachijojima Island

(Omitted)

270



95.
96.
97

98.
99.

)|

ong

Off Eastern Shore of Hachijojima Island

Off the shore of Nemuro Peninsula

Injured=--26. Small tidal waves (to a height of 1.5 meters
in Nemuro) occurred.

1974 Earthquake off the Izu Peninsula

Dead and missing--29. Houses totally destroyed--46. Houses
partially destroyed--=-125. Houses completely or partially
burnt--7. -

100, Central part of Oita Prefecture

101

. Houses totally destroyed-==31, Houses partially destroyed—-—
90.

102, Seas around Izuoshima Island

103, Dead==25., Injured=--139., Houses totally destroyed--=94, Houses

partially destroyed==539.

104, Off the shore of the Miyagi Prefecture

105

. Dead=--27. Injured-=-=1,227. Houses totally destroyed--=651.

Houses partially destroyed-=5,450,

(page 101)

(3) Permissible stress

As indicated in the principles of structural calcula-
tion, in the permissible stress calculation (elastic design),
the stress occurring in the section of a part should not exceed
the permissible stresses of the materials that compose the
section,

Various kinds of materials differ in strength, hardness,
tenacity, destruction characteristics, and other aspects in
accordance with the nature of the material. Therefore, it is

necessary to determine the permissible stress of a material



o
according to its characteristics. Rougﬁi§ speaking, short-

term stress is determined on the basis of the limit of a mate-
rial's strength, that is the point at which it gives way; and
long-term stress is a reduction of a materialfs short=term
stress that takes into consideration fatigue of tﬁé material
(Ordinance, Articles 89 through 94).

(a) Timber

Permissible stresses of timber are indicated in
Table and Figure 76. Moreover, in the case of timber
constantly exposed to moisture, the value will be reduced
to 70 percent of that given in Table aﬁd Figure 76.

As for the permissible sinking stress of coniferous
species, numeric values are determined separately in the
-direction of the fibers and the direction of force. As for
the permissible buckling stress of compressible materials,
different numeric values are determinéd depending on the
effective length~and-width ratio (Ordinance, Article 89,

Items 4 and 5),.



Table and Figure 76
Permissible Stresses of Timber
(Ordinance, Article 89)
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5.
6.
7.
8.

Permissible stress
Permissible values
Permissible values
Compression
Pulling or bending
Shearing

Kind of wood

Coniferous trees

for

for

long=-term stress (unit: kg/cm2)

short=term stress (unit: kg/cm)

9. Japanese red pine, Japanese black pine, and Oregon pine.

10. Japanese larch, hiba arborvitae, Japanese cypress, and Port

Orford cypress,

11, Japanese hemlock, and hemlock spruce.

12, Fir, silver fir, Nemuro fir, red fir, Japanese cedar, Western

red cedar, and spruce.



15
14
15

16

Broadleaf trees

Oak

Japanese chestnut tree, Japanese oak, Japanese beech, and
zelkovae

Twice the numeric value of the permissible long-term com-

pressive, pulling, bending, or shearing stress.

24
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(page 102) Table and Figure 77

Special Permissible Stresses of Timber

(Ordinance, Article 94; 1980 Construction Ministerial Notifi—
cation No. 1797)
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Keys

1. Permissible stress of timber

2. Sinking

5., Besides cases when the perm;ssible sinking stress is determined
on the basis of the results of experiments coﬁcefning sinking,

the numeric values of permissible sinking stresses are indi-
cated below in accordance with the angle formed by the direc-
tion of fiber and the direction of.force (when wood is used
for water tanks, bathrooms, and other uses where wood is con-
stantly exposed to moisture, the value 1s equivalent to 70
percent of the value shown).

L, (1) When the angle is less than or equal to 10 degrees, the
numeric values of permissible sinking stress are the same as
the permissible compressive stress indicated in the table in
Ordinance, Article 89, Item 1. (Table and Figure 76)

5¢ (2) When the angle is greater than 10 degrees but less than
70 degrees, use the value of equivalent proportion between the
two values of (1) and (3).

6. (3) VWhen the angle is greater than or equal to 70 degrees but
less than or equal to 90 degrees, the numeric values are in-
dicated in the following table.

7. Kind of wood

8. Permissible vaiue for long=-term sinking stress (unit: kg/cm2)

9. Permissible value for short-term sinking stress (unit: kg/cm2)

10. Coniferous trees

11. Japanese red pine, Japanese black pine, and Oregon pine.

12. Japanese larch, hiba arborvitae, Japanese cypress, and Port



Orford cypress.
Japanese hemlock, hemlock spruce, fir, silver fir, Nemuro

fir, red fir, Japanese cedar, Western red cedar, and spruce.

14+ Broadleaf trees

15, Oak

16. Japanese chestnut tree, Japanese oak, Japanese beech, and
zelkova.

17« Twice the numeric value of permissible long-term sinking
Stress.

18+ Buckling of compressible materials

19, Permissible buckling stress of compressible materials is ob-
tained by calculating the following equations in accordance
with the effective length-and-width ratio.

20, Case where ;A 1s less than or egual to 30.

21. Case where )\ is greater than 30 but less than or equal to 100,

22, Case where > is greater than 100.

(page 103)

23, In this table, )\, fk, and fc indicate the following values.
N effective length=and-width ratio
fk: permissible buckling stress of compressible materials
(unit: kg/cm?)
fc: permissible compressive stress shown in the table in
Ordinance, Article 89, Item 1 (Table and Figure 76). (unit:
kg/cme)

2L o Permissible stress of eomposite woods

25, The direction of fiber

26+ Except cases when the permissible stress in the direction of

fiber is determined on the basis of experiments concerning

2/



strength, the numeric values are indicated in the following
table (where woods are used for water tanks, bathrooms, and
other uses where they are constantly exposed to moisture,
the value is equivalent to 70 percent of that given below).

27+ Kind of composite woods “ »

28, Permissible stress for the long=-term (unit: kg/cme)

29, Permissible stress for the short=term (unit: kg/cma)

50, Compression

31. Pulling or bending

52+ Shearing

35« Japanese hemlock and hemlock spruce

544 Fir, silver fir, Nemuro fir, red fir, Japanese cedar, Vestern
red cedar, and spruce.

35« Lauan

36. Mizunara (a kind of oak), Japanese beech, zelkova, shioji
(a kind of sweet osmanthus), tamo, birch, maple, elm, and
apiton.

37+ Twice the numeric value of the permissible long-term compres-

sive, pulling, bending, or shearing stress.

(page 104)
38, Numeric values are obtained by calculation based(m1<)in (4)

(19 through 23).

(page 105)
(b) Steel materials et cetera

Permissible stress of steel materials et cetera
is provided in Ordinance, Article 90, In addition, it is
regulated by the Construction Ministerial Notification based

on Ordinance, Article 94,



Table and Figure 78
Permissible Stress of Steel Material Lt Cetera

(Ordinance, Article 90)
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1
2e
3.
La
5.
6.
7.
8.
9

10,

11

222

Permissible stress
Permissible values for long-term stress (unit: kg/cm?)
Permissible values for short-term stress (unit: kg/cma)
Compression .
Pulling
Bending
Shearing
Kind
Steel materials for general structural use and steel materials
for welding structural use
Bolt

Black skin

12. Finished
1%, Rivet steel
14, Cast steel
15. Cast iron
16, The numeric value for each permissible stress is a value one
and a half times the permissible value for long=-term stress,
17« Other than for reinforcement against shearing.
18. For reinforcement against shearing.
19. Round steel
20, But
(page 106)
21. Deformed iron bar
22, The diameter is less than or equal to 28 mm.
25%. The diameter is greater than 28 mm.
24+ Welding metal mesh (the diameter of the metal wire is greater



223

than or equal to 4 mm.)

25+ But, it is limited to those used for floor plates,

26+ Note: F is a standard strength for permissible stress depend-—
ing on the kind and quality of steel materials et cetera

(unit: kg/cm2) (1980 Construction Ministerial Notification
No. 1794) ‘

. Table and Figure 79
Permissible Bearing Stress of Steel Materials Et Cetera and.
Permissible Buckling Stresses o0f Steel Compressible Materials
and Steel Bending lMaterials

(1980 Construction Ministerial Notification No. 1799)
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8.
9.

Bearing stress

Permissible bearing stresses are indicated in the following
table (when different kinds.of steel material§ et cetera are
in contact in the case of 6=(1) and 8-(3), the pefﬁissible
bearing stress will be the smaller of the alternatives).

Form of bearing pressure

Permissible long-term value for bearing stress (unit: kg/cm?)
Permissible short-term value for bearing stress (unit: kg/cm2)
(1) Where bearing stress occurs in a sill of a slide sill or
roller sill; and other similar cases.,

(2) Where bearing stress occurs on a surface in contact with
the axial part of bolts or rivets of steel materials et cetera
that are connected by bolts or rivets, and other similar cases.
(3) Cases other than 6-(1) and 7-(2).

The numeric value are one and a half times the permissible

long-term bearing stress.

(page 107)

10.

1.

126

13,

14

15

F indicates numeric value of standard strength (unit: kg/cm2)
Buckling of compressible materials

Relationship between the effective length-and-width ratio

and the limited length-and-width ratio of compressible mate-
rials.

Permissible long-term buckling stress of compressible. mate-
rials (unit: kg/cm?2)

Permissible short—«term buckling stress of compressive mate-
rials (unit: kg/cm2)

Where N\ is less than or equal toA.



16, Where O\ is greater thanA.

17« The numeric values are one and a half times the permissible
long-term buckling stress of compressible materials.

18, F: standard strength (unit: kg/cm2)
N: effective length~and-width ratio
N: limit length-and=width ratio

19. Buckling of bending materials

20. Numeric values of permissible buckling stress of bending
materials are indicated in the following table. However,
when the value indicated below exceeds the numeric values
of permissible bending stress provided by Ordinance, Article
90 (Table and Figure 78), those provided by Article 90 are
the values for permissible buckling stress of bending mate-
riais.

21. Kind of bending materials and form of bending

22+ Permissible long=-term buckling stress of bending materials
(unit: kg/cml)

25+ Permissible short-term buckling stress of bending materials
(unit: kg/cme)

2L4s (1) When rolled section steel or plate girders possessing an
axis of symmetry within the surface that receives load, or
other similar assembling materials receive a bending force

around its strong axis.

(page 108) (1)
25? The greater of Fi% - T% _E%Fr~} or (%%%) .
Af

26, (2) The case of steel pipe and box-shaped section materials

when the bending materials listed in 24-(1) receive a bending

22
/



27

28,

29.

LY

force around their weak axes, and when a gasetto plate receives
a bending force within its surface,

(3) The case of channel section material and other bending
materials that do not possess an axis of symmetry within the
surface that receives load. N

The numeric values are one and a half times the permissible
long-term buckling stress of bending materials.

F: Standard strength (unit: kg/cm2)

1b: The distance between fulcrums of compressive flanges
(unit: centimeters)

i: Sectional second degree radius of the circumference of

the webb axis of a T-shaped section formed by a compressive
flange and one-sixth of the height of a bending material
(unit: centimeters)

C: Amended coefficient calculated by the following equation
(whén it exceeds 2.3, it must be 2.3).

C = 1.75 - 1.05 (£5) + 0.3 (§)°

In this equation, M2 and M1 indicate the smaller and the
greater bending moments around the strong axis at the ends
of the portion buckled respectively.

\: limit  length-and-width ratio

h: height of bending material (unit: centimeters)

Af: sectional area of a compressive flange (unit: cm@)
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Table and Figure 80
Standard Strength .for Permissible Stress of Steel Materials
’ Et Cetera
(1980 Construction Ministerial Notification No. 179L4)
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1. Kind and quality of steel materials et cetera

2. Standard strength (unit: kg/cm2)

3, Steel materials for general structural use

4., Steel materials for weldingwstructural use

5. Thickness of steel materials °
(page 109)

6o

bolt

7« Black skin

8. Finished

9. Rivet steel

10,
11
12
15
The

15

Cast steel

Cast iron

Round steel

Deformed iron bar

Vielding metal mesh (the diameter of the iron wire is greater
than or equal to 4 mm).

SS41, SS50, and SS55 indicate the SS41, SS50, and SS55 specified
in Japan Industrial Standards (JIS) G3101=-1976 (rolled steel
materials for general structural use) or other steel mate=-

rials of a quality better than or equal to them. (P8¢ 110)
SHM41, SM50, SM50Y, and SM53 indicate the SH41, SM50, SHS50Y,
and Sl53 specified in JIS G3106-1977 (rolled steel materials
for welding structural use) or other steel materials of a
quality better than or equal to them. SMA41 and SHASO indi-
cate the SMA41 and SMAS50 specified in JIS G3114-1977 (weather-

resistant hot rolled steel materials for welding structural

use) or other steel materials of a quality better than or

2390
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equal to them. STK41 and STKS50 indicate the STKL41 and STK50
specified in JIS G3444-1977 (carbon steel pipe for general
structural use) dr other steel materials of a quality better
than or equal to theme. STKR41 and STKR50 indicate the STKR4 1
and STKRS50 specified in JIé G3466=1975 (square-slhaped steel
pipe for general structural use) or other steel materials of
a quality better than or equal to them. SR24, SR30, SD2L,
SD30, SD35, and SDLO indicate the SR24, SR30, SD24, SD30,
SD35, and SDLO specified in JIS G3112-1975 (bar steel for
reinforced concrete structure) or other steel materials of

a quality better than or equal to them. SRR24, SRR40, and
SDR 24 indicate the SRR24, SRR4O, and SDR24 specified in JIS
G3117=1975 (regenerated bar steel for reinforced concrete
structure) or other steel materials of a quality better than

or equal to them.

(c) Concrete

As a rule the permissible stress of concrete is
determined by the standard strength (F) for designe. As
for the permissible sticking stress, values verified by
experiments and calculations can be used.

Where concerned government agencies have decided
the upper liﬁit of standard strength (F) for design by
regulations based on regional characteristics, the value
for F must be determined on the basis of those regulations-

(Ordinance, Article 91).

231



Table and Figure 81
Permissible Stress of Concrete
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Te
2e
3.
s
5.
6.
7
8.

Permissible long-term stress (unit: kg/cma)
Permissible short-term stress (unit: kg/cm2)
Compression

Pulling

Shearing

Sticking

(In the case of light-weight aggregate, 6)

The numeric values are twice the permissible long-term stress,
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(d) Welding

Table and Figure 82
Permissible Stress and Standard Strength
for Vital Sections of Welded Joint
(Ordinance, Article 92; 1980 Construction Ministerial Notification

Noe 1794)
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Permissible stress

2. Welding method

3. Form of joint

L4, Permissible long-term stress (unit: kg/cmZ2)

5, Permissible short-term stress (unit: kg/cm?)

6. Compression

?. Pulling

8. Bending

9. Shearing

(page 111)

10. In case of installation of automated welding equipment and
so forth or other welding methods certified by the Minister
of Construction to maintain high quality of work.

11. End to end‘

12« Others

1%, Other cases

14+ The numeric values are twice the permissible long-term
stress.

15, Standard strength (F)

16« The standard strength for permissible stress of a welded
joint is indicated in the following table (when different
kinds or qualities of steel materials are welded, the lowest
standard strength of the welded steel materials).

17« Kind and quality of steel materials.

18. Standard strength (unit: kg/cm?)

19. Steel materials for general structural use

20. Steel materials for welding structural use

239



21e Thickness of steel material
22, Round steel
23, Deformed iron bar

2L+ Note: As for description of JIS, refer to Table and Figure 80.

(page 112) :
(e) Connection by high-strength bolts

There are two kinds of connections by high-strength
bolts: friction connection and pulling connectione. In the
case of the former, the permissible stress is the permis-
sible shearing stress on the axial section, and in the
case of the latter, the permissible pulling stress on the
axial section (Ordinance, Article 92-2; 1980 Construction

Ministerial Notification No. 1795)..
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Table and Figure 83
Permissible Stress and Standard Tension of
Connection by High-Strength Bolts
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3.
s
5.
6.
7.
8.

Friction connection

Permissible long-term shearing stress (fso) (unit: kg/cme)
Permissible short-term shearing stress (fso) {un;t: kg/cme)
Kind N

One-surface shearing

Two~surface shearing

(Standard tension)

The numeric values are twice the permissible long-term shearing
stress.,

The permissible shearing stress on the axial section of a

~high-strength bolt used in for a friction connection (fst)

10,
1.
12
15.

The
15,
16
17

when the high~-strength bolt is simultaneously subjected to tensile
force and shearing force is obtained by computing the following
equation,

_ Tt
fst = fso (1 = =& )
Note that gt indicates the pulling stress due to an external

force imposed on the high-strength bolt (unit: kg/cme).
Standard tension (To) is based on the following table.
Quality of high-strength bolt
Kind of high=-strength bolt
Tension of a clamping bolt of a high-strength bolt (unit:
kg/cma).
Standard tension of high-strength bolt (unit: kg/cm2).
Type 1
Type 2
Type 5
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18. Greater than or equal to

19, Type 1, Type 2, and Type 5 indicate the Type 1, Type 2, and

Type 3 specified in JIS B1186-1979 (sets of high-strength

hexagonal bolts, hexagonal-nuts, and flat metal_washers for

‘use in friction connections) and other sets of high-strength

bolts, nuts, and metal washers for use in friction connections-

of a quality better than or equal to them.

(page 113)

20, Pulling connection

21. Permissible
22, Permissible
23. Item (1) of
24. Item (2) of
25, Item (3) of

26. The numeric

long-term stress (unit: kg/cm2)

short-term pulling stress (unit: kg/cm?)
the standard tension in the table above.
the standard tension in the table above,
the standard tension in the table above.

values are one and a half times the permissible

long-term pulling stress.

(f) Ground and pedestal piles

The permissible stresses of ground and pedestal piles

are determined by a ground investigation using one (or more)

of the ground investigation methods listed in (a) through

(1) below, and based on Tables and Figures 85 and 86 (Ordi-

nance, Article 93; 1971 Construction Ministerial Notifica-

tion No.111; the latest revision, 1978 Construction Min-

isterial Notification No. 1623).

(a) Boring investigation

(b) Standard interpenetration test

(c) Static interpenetration test

(d) Been test



(e) Soil quality test

(f) Physical probing

(g) Flatboard loading test

(h) Pile driving test-

(i) Pile loading test

When characteristics of the ground are clearly
known and the type of ground is one of those listed in
Table and Figure 84, the numeric value indicated in Table
and Figure 84 can be used.
Table and Figure 84

Permissible Stress of Ground
(Ordinance, Article 93)
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Keys

1. Permissible long-term stress (unit: t/m2)
2. Permissible short-term stress (unit: t/m2)
e dround

L, Rock bed



5. Compacted sand

6. Red clay ground

7. Dense conglomerate layer
8. Dense sandy ground

(page 114)

9. Sandy ground

10. Hard clay ground

17« Clay ground

12. Hard loam layer

15 Loam layer

14+« The numeric values are twice the permissible long-term stress.

235
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Table and Figure 85

Method for Determining Permissible Stress of Ground

(1971 Construction Ministerial Notification No. 111)
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Keys

1

2e

3.
L

7

The permissible stress of the ground is determined on the basis
of equations (1) and (2) in the table below,

To determine the permissible long-term stress of the ground.

To determine the Eyrmissible short-term stress of'fhe ground .
In this table qa,o(,ﬁ, c, B, N¢c, Nr, Ng, T1, Y2, Df, qt,

and N' indicate the following values.

qa: permissible stress of the ground (unit: t/m@)

O(andf?: coefficients indicated in the following table in
accordance with the shape of the loading surface of pedestals.,

Shape of the loading surface of pedestals

8. Round shape

9. Shapes other than round

10. Coefficient

117« In this table B and L indicate the longer diameter or dimen-
sion and the shorter diameter or dimension of the loading
surface of a pedestal respectively.

12. C: viscosity of the ground just beneath the loading surface
of a pedestal (unit: t/m2)

13+ B: the shorter dimension or diameter of the loading surface
of a pedestal (unit: meters).

14+ Nc, Nr, and Nq indicate bearing force coefficients shown in
the following table in accordance with the internal friction
angle of the ground.

(page 115)

15, Internal friction angle

16. Degrees

17+ Greater than or equal to
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19.

20.

21

22

23.

2L

25.
26.
27
28.

24

239
Bearing force coefficient
In case of Nc, Nr, and Ng based on internal friction angles
other than those listed in this tablé, the numeric value is
proportiohate to the known-values.
Y1: unit valume weight or underwater unit volume weight of
the ground beneath the loading surface of a pedestal (unit:
t/m3)
Y2: average unit volume weight or underwater unit volume
weight of the ground above the ioading surface of a pedestal
(unit: t/m3)
Df: the distance between the lowest ground level close to the
pedestal and the loading surface of the pedestal (unit: meters)
qt: the smaller numeric value of one-half of the load at
which the ground gives way in a flatboard loading test or
one-third of the limit stress (unit: t/m?).
N': coefficient indicated in the following table below. Depends
on the type of soil beneath the loading surface of the pedestal.
Type of ground
Among sandy soils, the dense type
Sandy soils (except for the dense type)
Clay soils
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Table and Figure 86
Method of Determining Permissible Bearing Force of Pedestal Piles
(1971 Construction Ministerial Notification No. 111)
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2e

3.
L

The choice between the following two methods of the permissible
bearing force of pedestal piles depends on the kind of
pedestal piles.

(1) The pefmissible bearing force of a beariné pilé is the
smaller of the permissible bearing force of the ground or the
permissible stress of a pile itself calculated according to
the following equations (A) through (D). (Where the ground
around the pedestal piles consists of either soft clay soils
or soft clay underneath sandy soils and for soil that could
liquefy in an earthquake, use equations (C) and (D) only.)
Permissible long-term bearing force of the ground

Permissible short-term bearing force of the ground

(page 116)

5e

In this table Ra, Ru, F, S, qp, Ap, RF, ga, and g'a indicate
the following values.

Ra: permissible bearing force of the ground (unit: t)

Ru: 1limit of bearing force obtalned by the pile loading test
(unit: t)

F: striking energy of a hammer (unit: tm)

S: the depth of the final interpenetration of a pedestal pile
(unit: m)

gp: the permissible stress of the ground at the end of a
pedestal pile. (In the case of the pedestal piles listed in
the following table, the numeric values for gp are obtained
by computing the equations in the table below. As for other
kinds of pedestal piles, a numeric value is decided by the

Minister of Construction based on the result of pile loading



6o
7e
8e

9.
10,

1.

12.

15
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tests according to the construction method of the pedestal

pile.) (unit: t/m3)

Kind of pedestal pile

Permissible stress of the ground at the end of a pedestal pile.

Driven pile

Pile buried by the cement milk construction method.

Pile driven by the benoto, reverse circulation, or earth drill
construction methods (hereafter these piles will be referred
to as '""piles driven by the reverse circulation construction
method et cetera.')

In this table N represents the average vélue of the number

of impacts in the standard interpenetration test of the ground
around the end of a pedestal pile. (When N exceeds 60, it

is 60.) (unit: repetitions)

Ap: effective sectional area of the end of a pedestal pile
(unit:. m2)

RF: friction force arising between a pedestal pile and the
ground arount it obtained by computing the following equation
(except for the soft clay soils, or soft .clay underneath sandy
soils and for other soils that could liquefy in an earthguake.
Hereafter in this table this exceptional condition applies

to all cases of the ground around a pedestal pile.) (unit:t)
In this equation Ns, Ls, qu, LC, and}é represent the following
values,

Ns: the average number of impacts in the standard interpene-
tration test of sandy soils in the gound around pedestal

piles. (In the case of driven piles, when the average number
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of impacts exceeds 50 repetitions, it is 50, In the case of
piles buried by the cement milk construction method and piles
driven by the reverse circulation construction method et cetera,
when the average number of-impacts exceeds 25, itiis 25.)

(unit: repetitions)

Ls: the total length of a pedestal pile in contact with sandy
soil in the ground around it (unit: meters). |
qu: the average value of the one-axis-compression strength

of clay soil in the ground around the pedestal pile. (In the
case of driven piles, when the average value exceeds 20, it

is 20« In the case of piles-buried by the cement milk construc-
tion method and piles driven by the reverse circulation con-
struction method et cetera, when the average number exceeds

10, it is 10.) (unit: t/m2)

(page 117)

T4

15

Lc: the total length of pedestal pile in contact with clay
s0il in the ground around it (unit: meters).

¢: the circumference of a pedestal pile (unit: meters).

ga: permissible long-term stress of the ground calculated
from the equations listed in the second table of Table and
Figure 86 (unit: t/m?).

q'a: permissible short-term stress of the ground calculated
from the equations listed in the second table of Table and
Figure 86 (unit: t/ma).

(2) The permissible bearing force of a friction pile is the
smaller of the friction force arising between a pedestal pile
and the ground around it or the permissible stress of a pile

itself calculated according to the following equations (A4)
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and (B). (Where the ground around the pedestal pile contains
soft clays or soft clays beneath sandy soil and/or soil that
could liquefy in an earthquake, use the equation of (B) only.)

16, Friction force arising between a pedestal pile and the ground
around it to the long=term stresse. . o

17. Friction force arising between a pedestal pile and the ground
around it to the short-term stress.

18« In this table Ra represents the friction force arising from
a pedestal pile and the ground around it, and Ru and RF in-

dicate the values shown in method (1) (5 and 12).

(4) Material strength

Material strength is used in calculations of the hori-
zontal durability retained by each story. Material strength
is supposed to be the calculated maximum stress (Ordinance,
Articles 95 through 99).

(a) Timber



Table and Figure 87 v 241{;
Material Strength of Timber

(Ordinance, Article 95; 1980 Construction Ministerial Notifica-
tion No. 1799)
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Keys

1e Direction of fiber

2. Kind

3, Material strength (unit: kg/cm2)
L, Compression

5. Pulling or bending

6+ Shearing

7+ Coniferous trees

8. Japanese red pine, Japanese black pine, and Oregon pine

9. Japanese larch, hiba arborvitae, Japanese cypress, and Port

Crford cypress.

S
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1.

25 %

G 2{'?"*
) Xy
Japanese hemlock and hemlock spruce

Fir, silver fir, Nemuro fir, red fir, Japanese cedar, Western

red cedar, and spruce.

(page 118)

12. Broadleaf trees

13, Oak

14+ Japanese chestnut tree, Japanese oak,bJapanese beech, and

15,

16

17

184
19.

zelkova.

The special provisions of Item 2 (nails in hardwoods et cetera)

and Item 3 (pedestal piles et cetera) of Ordinance, Article

89 apply with necessary modifications.

Sinking and buckling of compressible materials

Material strength for sinking = 3 x (permissible long-term
sinking stress)

Faterial strength for buckling of compressible materials =
(permissible short=term buckling stress of compressibple
materials)

Material strength of composite woods

Material strength in the direction of fiber = 3 x (permissible
long-term stress)

Material strength for sinking = 3 x (permissible long=-term
sinking stress)

Material strength for buckling of compressible materials =
(permissible short-=term buckling stress of the compressible

materials)
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(b) Steel materials et cetera

Table and Figure 88
Material Strength of Steel Materials Et Cetera

(Ordinance, Article 965 1980 Construction Ministerial Notifica-
tion No. 1794) |
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8.

9.

10.
1.
12.
13.
T4
5.
16
17
18

Kind

Material strength (unit: kg/cmé)
Compression

Pulling
Bending

Shearing

Steel materials for general structural use
Stéel materials for welding structural use
High-strength bolt
Bolt

Black skin

Finished

Rivet steel

Cast steel

Cast iron

Other than for reinforcement against shearing
For reinforcement against shearing

Round steel and deformed iron bars

But

(page 119)
19. Welding metal mesh (the diameter of the metal wire is greater

20. But, it is limited to those used for floor plates.

than or equal to 4 mm).

o
&

21, Standard strength (F) is same as the numeric values indicated

in the table of standard strength for permissible stress

(Table and Figure 80). However, as for steel materials speci-

fied in JIS and marked with the symbol (*) in the table above,

25 Y



22,

25.
2k,
25.

LSS

250

F can be a numeric value based on the actual situaﬁion or

up to 1.1 times the numeric values shown in the table (Table
and Figure 80),

Appendix: Standard Strength for Material Strength of High-
Strength Bolts W

(1980 Construction Ministerial Notification No. 1795)
Quality of high=-strength bolt

Standard strength (unit: kg/cm2)

F8T, F10T, and F11T indicate the F8T, F10T, and F11T specified
in JIS B1186-1979 (sets of high-strength hexagonal bolts,
hexagonal nuts, and flat metal washers for use in friction
connections) or other sets of high-strength bolts, nuts, and
metal washers possessing a quality better than or equal to

them.



Table and Figure 89
Material Strength for Bearing Pressure and

Buckling of Compressible Materials

(1980 Construction Ministerial Notification No.

1799)
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Keys

1« Material strength for bearing pressure

2. It is determined in accordance with '"permissible

bearing pressure stress.,"

short-term

3+ Material strength for buckling of compressible materials

4L, Relationship between the effective length-~and-width ratio and

the 1limit length-and-width ratio

5. Material strength for buckling of compressible materials (unit:

kg/cm2),

6. Case where X\ is less than or equal to A .

7. Case where A\ is greater than A .

8. F:

9¢ A+ EBffective lengtheand-width ratio

standard strength of material strength (kg/cm?2)

286



(page 120) :
10, A: 1limit length-and-width ratio

(¢) Concrete

Table and Figure 90
Material Strength of Concrete
(Ordinance, Article 97)

@ Heme (B kg/ca)
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Keys

1. Material strength (unit: kg/cm?2)

e Compreséion

3. Pulling

4, Shearing

5 Striking

6o (In the case of light-weight aggregate, 18)

7« F is standard strength for design and Ordinance, Article 91,
Item 2 (the upper 1limit of standard strength determined by the
concerned government agency) applies with necessary modifica-

tions to F,



25¢
- 253
(d) Welding

Table and Figure 91
Material Strength of Vital Section of Welded Joint
(Ordinance, article 98; 1980 Construction Ministerial KHotifi-

cation No. 1794)
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Keys

1« Welding method

2e Form of Jjoint

3. Material strength (unit: kg/cm2)

4, Compression

5. Pulling

6. Bending

7. Shearing

8. Cases involving the installation of automated welding equip~
ment or other mechanical devices, and other welding methods
certified by the Minister of Construction to maintain a high
quality of work.

9. End to end

10+ Others

11« Other cases



CHAPTER TIL 051

Chapter 3: Standards for the Construction of Healthy Cities:

(Regulations from the Architectural Standards Law)

sggnop I Part 1 Standards for Urban Structures

|. 1) Urban Planning and Architecture -

Cities are a collection of people and buildings. It is there that
people work, study, play, rest, live anq carry on many different types
of lifestyles. It may be said that in cities the base of these lifestyles
is concentrated into a smaller area. Accordingly cities are a
complicated combination political, economic, commercial, cultural, and
consumer oriented factors. And so it is the goal of urban planhing to
provide order to the base of these lifestyles, and to see to it that
the functions necessary to maintain the city will work smoother and on
an ever more sophisticated level in the future. In this case the core
nrban function (area of greatest emphasis) must be seen as the life
of its citizens, and not, as many past views have held, the economic
functions of the city. The past tendancey to view urban planning soley
from the economic functions of a city must be reflected upon. In fact
this tendancey can be seen as one of the origins of present urban
pfoblems.

When establishing an urban plan it is necessary to properly grasp
the political, economic, social , cultural and all aspects of the city's
development over the next few years and few decades, and also to clearly
know what form the city should take in the future. Then, based on the
composition of the population (population, population by occupation,
population density by area), business composition (industry, commerce
agriculture, service industries, etc.) estimates of the scope of
urbanization must be established so that,a plan for the most rational

use of land can be drawn up.
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In this fashion the Land Use Plan (use of land and land capacity)
will- become the base of the Urban Plan. Using this as a base, concrete
plans can be laid for roads, railroads, harbers, borderland, water supply
and sewage, waste disposal facilities and all public facilities; also
following this regulations can bé established for the use and shape of
individual structures.

2) Urban Planning Law and the Architectwral Standards Law

Along with roads, bulidings are the most important factor in the
composition of the style of a city. Also, simee building are affixed to
the land, it limits the use of the land and fixes the high level
utilization of the proprty. To put it in another way, it is buildings that
realize the Land Use Plan and create the form of a city. Accordingly,
bulidings have a very important place in the execution of any urban plan.
The Urban Planning Law and the Architectural Standards Law are the two
pillars of regulations concerning cities and architecture.

The Urban Planning Law (old law) was promalgated in 1920 along with
its sister law the Urban Land Building Law, rrecursor of the present
Architectural Standards Law. Then in 1968 the law was completely revised
(new law)to become the basis for regulations womcerning the method of
execution, costs, areas and districts authorizstion, limits on land use
and buildings in specially designated areas, empropriation of land
needed for each individual ‘project, for the Udan Plan and urban
planning operations.

The Architectural Standards Law supports ffie Urban Planning Law
determining concrete limits to areas and distrets required under the
Urban Plan, as well as places restictions on the form of buildings to
be erected in town areas. Since these regulatims deal with buildings

as agroup, and are intended to preserve order #r the structures as a



group, so these are called "all-embracing collective regulations (group
regulations) or urban planning regulations.
Concerning these collective regulations, we will learn more
about them in vart two and beyond, but in the main it will be the
following sort of information.
(1) Regulations concerning the system of land use
(2) Regulations concerning building lot and shape

a. Relation between lot and roads

Collective b. Proportion of building foundation area to lot area
Regulations and capacity proprotion
c. Height

(3) Regulations concerning Fire Prevention Area Sysytem

Collective regulations, as the name suggests, are applicable to
city land or future city land. The third chapter of the Architectural
Standards Law deals with the lots, strucutre and building facilities
of bulidings in urban plan ‘areas, this chapter may be applied only
to those areas.(Law 41-2). The contents of the restrictions on area
and district in the realization of an urban plan are determined by
the Architectural Standards Law to supplement the Urban Planning Law,
and are as follows:

(1) Area use (First class restricted residential area, second
class restricted residential area, residential area, neighboring
commercial area, commercial area, semi-industrial area, industrial area,
restricted industrial area)

(2) Special use area (special industrial area, educational-cultural
area, small business-shop area, office area, amusement-recreation area,
tourist area, special business area, public welfare area)

(3) Advanced area
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(4) High use area

(5) Special town area

(6)Fire prevention area, semi-fire preveation area

(7) Beautiful sights area
In the determining of these areas and districts the op%niop of generally
related cities, towns, and villages will be heard before thé\city,
county or prefectural governor authorizes them through the procedures
determined in the Urban Planning Law. The procedures aetermined by the
Urban Planning Law refferrred to here pass first through a discussion
by the local deliberative assembly for urban planning (established in
urban and local prefectures) and then in general recieve authorization
from the Miniéter of Construction (Urban Law chap. 2 part 2).

In addition to areas and districts from thke Urban Planning Law
that are also covered under the Architectural Standards Law there are:

(1) Scenic areas

These areas are authorized when it is recognized as necessar for
preserving the scenic beauty of a city.

(2) Harbor supervision areas

These areas are authorized for the superwmision and operation of
harbors.

(3) Parking lot and eguipment areas, specizl preservation area for
historic sites, special preservation areas for suburban borderlands,
(Tokyo and Osaka), preservation areas for bordexlands (urban planning
district), t:ansportation indusrty areas.

These are all areas in which it is possible to recieve authorization.
Also, in addition to these it is possible to limit the construction of
buildings in order to provide land for urban farilities or town

development projects covered under urban planning, like parks,
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green areas, public sgquares, and other facilities and land organization

projects.

Sﬂ‘ﬂ‘NI Part 2: Building Restrictions for Roads

l. (1) Architecture and Roads

You cannot erect buildings in a place without roads. There are
even roads for single houses in the middle of the mountains,in the old
days post towns formed around joints in the roadways. Roads run up and
down in cities, and lined up along them are buildings. It is safe to say
that urban areas are formed of buildings and roads, and that the relation
between buildings and roads is an intimate one.

Also, in addition to their originai goal of providing communication
lanes, roads in cities have come to have many different meanings. In
other words:

(1) They contribute to the architectural environment in their
role as empty spaces, thus providing paths for wind, lighting, and
sunlight.

(2) They provide pipes and lines for water, gas, electrical supply,
telephone and telegraph facilities.

(3) They have a role as evacuation routes in times of emergency,
they help in fire-fighting, and they prevent the spréad of fires.

(4) They are useful in ordering town districts and heighten the
efficiency of urban functions.

Even in the Architectural Standards Law's collective regulations
there are many limits provided for emphasizing roads and road related
issues from this same point of view. Also, even with issues not
directly connected to roads, eg. area usage, open space areas, etc.
at the time of authorization for these things the present and future

dispositions of roads will play a large role.
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Defintion of Roads

There are many regulations pertaining to roads in the third
chapter of the Architectural Standards Law (buildings within urban
planning areas). Accordingly, it is necessary to first define roads
as the term is used in the Architectural Standards Law_(Law 42)

The term road as used in the Architectural Standards Léw»has the
condition of being wider than 4 meters as viewed from the perspective
of sub-section (1l). In other words, the following which are more than
4 meters wide will be considered roads (Law 41 part 1):

a. Roads in the Road Law (Law 41 part 1 #1)

The so-called public road; interstate, prefectural, town or
village roads all come under this heading.

b. Roads defined by the Urban Planning Law, Iand Zone Ordering Law,
or the laws referring to the old Residential Land fomposition Projects,
or the Urban Redevelopment Law (Law 41 part 1 #2)

Roads determined by the Urban Planning, Urban Planning projects,
zone ordering projects once completed come under the aegis of the Road
Law , and recieve their authorization by applicatim to the preceding
item a..

c. Roads that already existed when it came to application of the law's
regulations.

Since it those roads within Urban Planning areas that come under
the regqulations of Chapter 3, when the decision on the Urban Plan area
has been made, all roads of width more than 4 metews, with no distinction
between public and private, will be considered roads.

d. Roads in Project plans (Law 41 part 1 #4)

Roads in project plans for new road constructims or replacing old

roads according to either the Road Law or the Urban Planning Law will
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require special authorization from a Special Administrative Branch
if the expected execution interval for the project is less than two years.

d. Private Roads Receiving Auhtorization from a Special
Administrative Branch (Law 42 part 1 # 5)

Those who wish to build private roads that do not come under
either the Road Law or ;he Urban Planning Law must reéieve.éufhorization
from a Special Administrative Branch as to the positioning of said road
(within the limits applied by Order 144-3's standards).

The above a, b, ¢ are already existing roads, whereas 4 and e
are roads to be built in the future, but regardless of this, they all
must meet the condition of being 4 meters or wider. The "expected roads"
noted in districts under a District Organizing Plan or a Corridor Road
PLan will be viewed as roads under Law 42 part 2, and the regulations of
Law 44 will be applied to them. See (4) Building Restsrictions within Roads.

However, from the point of view of the development and organization
of urban roads in our nations cities, it is difficult to imagine ﬁegating
all to the already existing roads that do not satisfy the 4 meters or
above requirement, and since there are many cases of buildings crowded
close to each other with little chance of reorganization, a relief
clause exists for roads lesss than 4 meters that have the authorization
of a Special Administrative Branch (Law42 parts 2 and 3).

In this case two lines will be assumed to exist, they will be drawn
from the middle of the road and considered as the borderline of the road
(where a body of water or a ditch is on one side of the road the border
will be drawn such that the assumed line of 4 meters length is drawn on
the other side of the road) (see Diagram 186), then if in the future the
already existing buildings should be replaced or moved, the 4 meters
marked by the assumed lines will be respected, in extreme cases at least

2.7 meters must be provided (Diagram 187) .
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(3) The Relationship between Lots and Roads

In addition to the purposes of general transportation, building
lots must be connected to roads without any hindrances to evacuation
or fire-fighting. According to the Architectural Standards Law, lots
must border on the street for at least 2 meters (road as defined in (2)
as more than 4 meters width) (Law 43).(Diagram 189).

However if there is considerable open space around the building
in question, and there are no obstacles from a safety point of view,
then the 2 meter requirement need not apply (Law 43 part 1).

Diagram 189
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On the other hand it is hard to expect 2 meters exposure to the
street to be enough for evacuating people from special structures (schools
hospitals, theaters, moviehouses, department stores, hotels, housing
projects, factories, parking garages, etc (Law 2 part 2), windowless

buildings, large-scale bulidings(extended area of ower 1000sgm.)) -
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and so special restrictions may be appended to the regulations
concerning these structures. (Law 43 part2)

Also, since no pedestrians are allowed on roads restricted to
automobiles, it is not appropriate to consider these roads for the-2
meter requiremnet on lots. (Law 43 part 1)

In this way it is necessary for lots to border én the road for a
certain distance, however if that road be a private road, the owner

could decide of this own will to close it down or change it. In that
event, the closing or changing of a private road, if this shouid cause
a lot bordering on this road to become unacceptable to the law, then it
is possible for a SpecialAdministrative Branch to limit or ban the
closing or changing of said road. (Law 45)

(4) Building Restrictions within Roads

Since roads are there to provide for general transportation,
naturally no objects that inhibit traffic will be allowed on the roads.
This is covered under the section on Road Supervision in the Road Law,
however, the Architectural Standards Law holds that regardless of public
or private ownership of the road, no building activity may take place
in the road (Law 44 partl).

(In accordance with Law 68 part 1 #4's regulations, in districts
of a District Ordering Plan section of a Zone Plan or districts of a
Corridor Ordering Plan, "expected roads" authorized by a Special
Administrative Branch will be seen as roads by the definition per
Law 42 partl and these restictions on construction on the roads shall
apply Law 68-4 part 4).

a. Objects Built on the Road or Protruding into Road Not Allowed

1. Buildings (depending on the defintion this will cover gates,
and fences adjoined to the building)Law:2 part 1)

2. Supporting or Reinforcing Walls for Composing Lot
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b. Structures Allowed to be Built on, or Protruding into, Roads
1. Underground structures
2. Public toilets, Police boxes and other structures that have
benefits for the public but do not hinder traffic flow.
3. Arcades, pedestrian overpasses, and structures which recieve
permission from a Special Administrative Branch (Order 145).—
(5) Wall or other Partition Lines
Since it is not allowed to construct buildings over the road
border line, if that demarcation exists at least space for the road
can be guaranteed. However, what if, for example, that space was used
in a residential area to better the surroundings through the creation of
a front yard, or if in order to keep the noise of passer-bys down a

special walkway was erected in front of a store lot, or in the case

of restricting buildings back beyond a certain line, in all these cases

a Special Administrative Branch authorizes the Wall Line (law 46).

Authorization for Wall Lines is to be positively executed by a
Special Adminisrtative Branch, however, as regards the use of a given
lot there are considerable restrictions on the rights related to this
use, so when giving these authorizations it is necessary to first hear
the interested parties and pass it through some form of deliberative
assembly and other procedures that may be called for.(Law 46 partl-3).

In the case of Wall Line authorization:

1.Wall for a building or a column in its place(excluding the
portion below surface level)

2. Wall or gateover 2 meter height(excluding the portion below
surface level) |

are not to be constructed (Law 47).

Diagram 190
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Smwm Part 3 Land Use (Zoning)
'M
(1) Meaning of a Zoning Sysytem

Cities are a collection of buildings for a variety of uses.If these
building of such different uses were allowed to be constructed without
any planning or order then the city would become confused and a problem
for everyone, as well as resulting in a much lower efficiency level
for urban functions. It is here, following a Land Use Plan that buildings
of a similar use can be gathered together in their own district of urban
land, and at the same time buildings of a use not compatible to that
section may be excluded. This then is the purpose of a Land Use Plan; to
provide a rational land use system for urban areas.

The advantages of gatheriég together similar use structures under
a Land Use Plan are:

1. A peaceful environment can be maintained through the association
of residential homes. (environmental preservation)

2. The collection of stores and offices will make daily life
easier for citizens (service improvement).

3. The collection of manufacturing facilities will result in
higher production efficiencies, and reduce the harmful influence of

industrial pollution(advancement of efficiency). By keeping out high
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return projects (commercial construction) a rise in land prices can

be avoided.
(2) Categories of Land Use Districts and Construction Restrictions
a. Land Use District (zone)
The following are the eight-categories of Land Use Di;t;ict
(Urban Planning Law 8)
1. First Class Restricted Residential Areas
2. Second Class Restricted Residential Areas
3. Residential Areas
4, Neighborhood Commercial Areas
5. Commercial Areas
6. semi-Industrial Areas
7. Industrial Areas
8. Restricted Industrial Areas
The construction of Buildings with uses considered to be
undesirable for each of these categories of land use is banned (Law 49).
The outline for these conditions follows in Diagram 191 (for details of
the law see legal classificatiobn chart 2).

Diagram 191
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3 « (3) Exceptional Construction Permissions

The above (2) deals with restrictions in principle for each of
the land use districts, however a Special Administrative Branch can
overule these restricitions on land use area or district when it
recognizes that there will be no-threat to the welfare_ or hiqdrance to
the convenience of the district or area, or when it cannot be helped
in order to provide public benefits. When this is the case buildings
that would in principle be restricted are allowed as exceptions (Law 48
part 1-8).

In such cases the Special Adminsistrative Branch must request
the attendance of interested parties at a hearing and take all views
into consideration, furthermore, the concurrence of a deliberative
assembly is alsovrequired before permission can be granted (Law 48 part 9}.
(4) Special Use Districts

Authorizations for land use are there to see to it that there is
at at least some system of land use in urban areas, but there are
many areas in which these regulations are too gemeral to make full use
of particular regional characteristics , particular productive character-
istics and the finer degrees of purification in certain areas, as well
as maintaining an environment conducive to a fuller use of the avail-
able land. And so there is a system of special use districts to
cover these areas and ensure the more effective wutilization of the
particular characteristics of regional prodcutiom and land (Law 49).

The following are the eight categories of Hpecial Land Use
Districts (Urban Planning Law 8,9, same Order 3) and are to be established
within normal Land Use Districts.

1. Special Industrial District
2. Educational-Cultural District‘

3. Small Store District



4. Office District
5. Public Welfare District
6. Amusement-Recreation District
7. Tourist District
8. Special Business District
The effectiveness of Special Land Use authorizations can be
seen from the following example of the application of a Special Industrial
District. In other words, within an Industrial Area or Restricted
Industrial Area any kind of industrial manufacturing plant can be built,
however heavy industry and precision manufacturing do not necessarily
have the same kind of requirements as to land, also depending on the
industries involved, the positioning of one plant next to the other could
have an undesirable influence on the other, or even create a hazard. In
this case it is certainly better to have similar industries grouped
together to avoid such problems, and at the same time increase the
convenience of the industries concerned. Also there are cities in which
the regional industry, be it textiles, brewing, metalworking plants, etc
are scatterd throughout the city so that when authorizations on land
use are made it is necessary to grant individual exceptional permission
to each facility. Of course from the point of view of standardization or
purification of land use or land use districts this is not a favorable
phenomena but, for example when part of the production process of
textiles takes place in the home as a cottage industry, and thus one
part of a residential home is used for this purpose, which is not
uncommon, it is thus possible to give authorizations recognizing that,
limited to a particular model, construction of this sort may be allowed
in residential districts.
A special feature of this form of apthorization is that building

restrictions in a Special Land Use District are determined by local
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public bodies. However, these Special Land Use Districts come under
the authorization of Land Use Areas, but according to regulations, if
the Land Use restricitions are appended or relaxed then at least with
regard to the Special portion, the ground work of the Land Use restric~
tions will not apply. Also, although here no distinctions_ha; been made
between urban, prefectural, or municipal bodies im the general
designation "regional public body", in principle it is appropriate
for the municipal-local authorities to codify the contents of the
restrictions.
_fo (5) The Position of Buildings for Special Uses

1. Wholesale markets

2. Creamatoriums

3. Animal pens, waste disposal facilities, garbage incineration
facilities, and other disposal facilities,
are all necessary public facilities without which a city cannot
function, but on the other hand which cannot be plared just anywhere.
In other‘words the Urban Plan must be followed in oxder to determine
the most suitable position for this kind of facility, then again in
accordance with the plan new construction or additimms called for must
be buiit.(Law 51) However, in cases where a Special Administrative Branch
recognizes that 'there are no problems with a proposal that has passed
through discusion at a deliberative assembly it may give permision
for building.

For new construction, additions or a change inmajor function
of the facility within a certain specified model thewe are no partic-
ular limitsn» on the position of the facility.

4. (6) other

a. Measures for already existing buildings
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The following is an outline of the scope of allowable additions
and renovations on buildings that already existed at the time of Land
Use authorizations but did not comply with those regulations (Order 137-4).

1. The area or extended area of the building after addition or
renovation is within the proscribed building-to-lot proportin.and
capacity limits(Order 137).

2. The floor space after addition od renovation is less than 1.2
times that of the building at the time the standards were issued.

3. The floor space of workplace or shop is also less than 1.2 times
that of the plant at the time the standards were issued.

4. In the case of a machine's output being the cause of original
unacceptability, afetr renovation or addition the rated capacity for
thatméchines function will be 1.2 times that of the old machine.

b. Measures for a change in use

In the event of a change in the use of a building in adesignated
Land Use district or Land Use Area, thét new use must be one allowed
by those Land Use regulations (Law 87 part 2)}.

However, If that building was already used for a purpose contrary
to Land Use regulations before the promulgation of those regulations,
then its use may be changed to a similar use at a later date. (Law 87,
Order 137-10)

,g‘ﬂOPﬂ Part 4 Relationship Between Building Height, Surface Area and Lot
Surface Area
'. (1) Proportion of extended surface area to lot suxrface area
(volume proportion)

The extended surface area of . buildings (in the
case of two structures on one lot the total surface area of both will
be used) divided by the lot surface area (commonly referred to as the

volume capacity proportion) must be within the values proscribed by
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Diagram 193. The idea here is to grasp urban density and land use rates
through figqures on building volume capacity and to order urban use
facilities accordingly (Instead of using numbers for extended surface
area, the Architectural Standards Law uses a foreign code for measuring
volume capacity).(Law 52) If a bdilding's lot faces a planned road or
if that road should run through the lot (Law 42 part 1 #4 excepted),
then with permission from a Special Administrative Branch that planned
road can be counted as road running in front of the lot and figured
into the capacity calculations (however that planned road's portion
may not be counted in the volume capacity) (Law 52 part3).

Also, restrictions on volume capacity can, in the following
cases, be relaxed by a Special Administrative Branch

1. When a considerable portion of the building is taken up by
machine or equipment rooms (Law 52 part 4 #1).

2. When there are empty spaces, like parks, public squares or
roads surrounding the building (Law 52 part4 #2).

Also, in the event of making additions to or renovating a
building that already exceeded volume capacity regulations in a volume
capacity district, with the exception of parking garages, will be
allowed within specified limits (Oxrder 137-5).

(2) Proportion of Building Base Area to Lot Area (Structure/Lot )

The building's base area divided by the lot area yeilds what is
commonly known as the structure/lot proportion. Shrinkimg this figure
simply means providing more lot area around a given building, and
contrariwise, increasing the value of this proportion means increasing
the density of buildings and shrinking the space between them.

14 BRER

S R
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Accordingly, the structure/lot proportion, along with the previously
mentioned volume capacity proportion and restrictions on building
height are a decisive factor in determining the form of the city.

In accordance with the Architectural Standards Law, the structure/
lot proportion is detrmined in thé land Use Area regulations{and in
the Urban Plan decisions) (Law 53 part 1), furthermore, even if it
should be a fire prevention district, if the buildings in question
are made of fire-resistant materials or located on a corner lot, then
in order to provide a hiéh level of land utilization restrictions on
the structure/lot proportion may be relaxed (Law 53 part 3,4).
(3)Building Height in Restricted Residential Areas and Wall Postioning

In order to preserve a favoarable environment for low level
houses in a restricted residential area, and different from all other
areas, an absolute height restriction of 10 meters has been established.
Also , all walls and other partions must be placed at least 1 meter
from the boundary line of the property in accordance with authorizations
by the Urban Plan (Law 54, 55).

There are no restricitions as to how far back a wall must be jif
there is no authorization for the district (by the Urban Plan). Also
there is an exception clause written into Order 135-5's restricitons
concerning the placement of objects on property. The absolute restriction
on height may also be relaxed by a Special Administrative Branch when
it is clear that no harm will come to the surrounding environment or
when it is not possible to otherwise do without the structure in

question. (Law 55part 2 #1.2) Also, if the plan for the layout of the

lot has over a specified amount of open space and the Special Administrative

Branch recognizes that there is no threat to the low level residential

environment, then the height restriction may be relaxed to 12 meters.
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(for reference see Diagram 200).
JT' (4) Height Restrictions Accordingbto Road Width

The objective of these restricitons is to see that by setting
the height of buildings on each side of the road according to the
width of that road, not only will the road itself recieve a proper amount
of sunlight an8 pass along enough wind, but the buildings themselves will
recieve enough sunlight and that the space between buildings will be
sufficient for ventilation purposes. A line at a specified angle from the
far border of the road in front of the building, commonly known as the
incline restriction, contains the building in order to provide this
sunlight and space (Law 56 part 1 # 1, Order 131-2 to 135-2).

Diagram 201 =F 201
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The front-facing road is a road that the building's lot faces,
but the following are also to be considered front-facing roads (Order
131-2).

1. Zones that have become urban districts

Land arranged under execution of a Land Management Plan and other
districts similarly made into urban districts can, with the authori-
zation of a Special Administrative Branch can be excluded from the
restriciton system based on individual lots and dealt witli in a
system that treats districts as the unit, in other:words the district
itself is seen a one big lot, and thus only the roads at the border
of the district would be seen as front-facing roads. Acecsrdingly, all

roads within the district would be exempt from the inclime line



restriction.

2. Plan Roads

The Architectural Standards Law does not recognize a Plan Road
as a road. However, on the one hand such roads may have easily removed
structures of wood or steel built upon them up to 2 stériegfail and
without basements (wié% the authorization of urban or prefectural
governor ) but reinforced concrete structures must be set back past
the road borders assigned under the Urban Plan (Urban Plan Iaw 53,54).
Accordingly, in such cases if a Special Administrative Branch
recognizes that there is no particular impediment the Plan Bsad may
be considered a front-facing road and the restric .tion on kpight may
be relazxed.

[1] When lot touches on 2 or more roads(Order 132)

When a building faces two or more roads then accordimg to
items 1 through 3 of Diagram 203, depending on which porticm of the
building faces which road, the front-facing road may be detemined
(postulated) (Order 132).

[2] When there is a park, public square , or water on the other
side of the front-facing road (order 134)

The borderline on the other side of the park or square is to
be considered the borderline adjacent to the front-facing rwad in the
calculations for height restriction. It goes without saying #hat this
will constitute a considerable relaxing of the restriction.

Diagram 205
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[3] When there is a Wall Line authorized for the other side of
the front-facing road (Order 135)

This item will be dealt with the way as [2], it results in a
relaxation of the height restriction.

[4] When there is a difference in the height of tﬁe ffdnf—
facing road and lot (Order 135-2)

For the building height restrictions mentioned in this section,
.the height will be measured from the middle of the surface of the
front-facing road (Order 2 part 1 # 5).

Here, when the difference. in height between the building's
lot and front-facing road is over 1 meter the following measures may
be taken.

1. View the front-facing road as being in a position only one
half of the height difference minus 1 meter or

2. If because of the particular shape of the land it is not
possible to apply 1. then it must be dealt with by separate regulations
of 'a Special Administrative Branch.

Diagram 206 & 207
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(5) Height Restrictions According to the Neighboring Lot Borderline

In the same way that'the width of the front-facing road was
used to determine a bulding height restricting incline line limit
for the preservation of sunlight and air passage on the road, so the
neighboring lot borderline will ge used with an incliﬁe line'to
restrict the height of a given building (Law 56 part 1 # 2).

In accordance with Order 131-2 part 2, when a Plan Road is
considered to be the front-facing road it is not necessary to think
of an inclination line restriction from the neighboring lot borderline
within that road (Order 135-3 part 1 # 3).

[1] Relaxation of neighboring lot borderline incline 1line
restrictions if the lot borders on a park, public square, or water
(Order 135-3 part 1 # 1).

[2] Relaxation of the neighboring lot borderline inclime line
restricitions when the ground level of the neighboring lot is lower

than the first lot (Order 135-3 part 1 # 2).



Diagrams for Chapter 3

Diagram 183

1. Framework for Urban Plan

2. High rank plan, development, consolidation plan, etc.

3. Plan for use of national land {national—urban and préfecfﬁfal—local)
4. Urban and prefectural (Basic Plan for Land Use)

5. Composite Development Plan for National Lands (national-local. urban
prefectural. special areas)

6. Consolidation plan for capital area and regionél areas, other

7. Authorization for district and area Urban Plans

8. Population, industry, culture and the state of other natural social
conditions plus their future trends

9. Urban Plan (urban plan as defined by law)

10. Urbanization of districts and areas and adjustment of urbanization of
districts and areas

11. Planned urbanization, regulations concerning development activity
system of permission for development

12. Area or district

13. Use area or district, special use area or district, high level
district, high utilization area, specially designated urban districts,
fire prevention, semi-fire prevention areas, scenic areas and districts,
beautiful sights area and distfict, parking or garage district, harbor
supervision district,historical preservation districts, green area
preservation districts, transportation business districts, productive
green area districts, Preservation area for traditional structures

14. Stimulative areas and districts

15. Urban redevelopment stimulation districts and areas, land zoning

stimulation districts and areas, urban redidential district adjustment
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stimulation districts and areas

16. Urban facilities

17. Transportation facilities (roads, high speed urban railroads, parking
lots, automobile terminals, etc.)

18. Public open spaces (parks, green areas, public squares, cemetaries)
19. Supply aﬂd disposal facilities (water, electricity, gas, sewers,
waste tratment plants, garbage incineration plants)

20. Waterways (rivers, canals)

21. Educational-cultural facilities (schools, libraries, research institutes)
22. Medical , social welfare facilities ( hospitals, sanitoriums)

23. Markets, livestock pens and creamatoriums

24. District residential facilities

25. District Official department facilities

26. Transportation business

27. Public electrical and communication facilities, windbreaks, fire-
prevention, flood prevention, sand prevention and tide prevention
facilities.

28. Urban land development projects

29. Land zoning adjustment projects

30. New residential urban land development projects

31. Industrial districts structuring projects

32. Urban land redevelopment projects

33. New town base adjustment projects

34. Residential adjustment projects

35. Projected districts and areas for urban development projects

36. New residential urban land development projects, structuring of
industrial districts, consolidation of foundation for new towns,

residential racilities for on district, facilities for district official
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and proposed districts for transportation industries

37. District planning

38. district plan, plan for regulation of roads

Diagram 184

1. Fundemental laws

2. law

3. purpose, main contents

4. supplemental information

5. Urban Planning Law

6. see (2)

7. National Land Utilization Plan Law

8. Natiocnal land is a liﬁited resource, it forms the base for living

and producing activities and should be used for public benefit,

should recieve protection for maintaining the natural environment, and
the natural, social, economic,and cultural conditions of a given district
taken into consideration; the ideal of this law is to promote an even
development of these lands to maintain the living environment and
cultural health of the community.

9. The carryinoc out of the national land utilization plan{national-

urban and prefectural-local) policies, basic plan for utilization of urban
prefectural land (cities, agriculture, forests, nature parks, and

natural preservation districts's policies, measures for urban utilization

regulations(regulations for district or area authorization)
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10. Composite Development for National Lands Law
1l. Law providing for the general use, development, protection, and
seeing to the proper role for industry for national lands
12. Composite Development Plan for National Lands (national, local,
urban and orefectural, and special area) and the stimulation and execution
of policies thereof
13. Capital Consolidation Law
14. Law providing policies for the general plan for consolidation of the
nation's capital and for orderly development
15. Consolidation of suburban belt and authorization of city development
districts and areas. Within already established urban areas enlargement
of factories and schools above a certain specified scale is banned. (Law
concerning industry and other structures on already established urban
lands in the capital and restrictions thereupon). It is possible to
execute projects for structuring industrial areas according to urban
plans in urban development districts and areas.
16. Midland Sphere Consolidation Law
17. Approxamately the same as the Capital Consolidation Law
18. Osaka-Kyoto Sphere Consolidation Law
19. Same as above
20. Other, Hokkaido Development Law, North-east Development Stimulation
Law, North Regions Development Stimulation Law, Midland Region Development
Stimulation Law, Kyushu Region Development Stimulation Law, New Industrial
Town Construction Stimulation Law, Natural Environment Preservation Law,
Industrial Relocation Stimulation Law; etc.

B Laws Concerning Urban Facilities
1. Law
2. Purpose main contents

3. Supplemental information
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4, Road Laws £

5. This law determines matters pertaining to route authorization,
recognition, structure, management and safety for the consolidation of

a road network.

6. The categories of road - highway, interstate roads, urban and prefectural
roads, and local roads-will be dé£ermined by the Road Construction Order.
Road supervisors' permission is required for providing or using light

or telephone poles, waterpipes, walkways, and underground arcades.

7. Parking Law

8. A law intended to increase the efficiency of urban roads, make traffic
smoother, and to consolidate parking facilities for cars in cities.

9. This law can authorize consolidated parking districts as

a facility of the Urban Plan within commercial areas.

10. the establishment and consolidation of off and on the road parking
facilities.

11. Depending upon the clause, buildings with an extended floor area of
over 3,000 sgm. or specially designated buildings will require parking
facilities for a specified number of cars.

12. Standards for structure and equipment of a garage (same law, execution
order) .

13. Urban Park Law

14. Law concerning the establishment and supervision of parks and

green areas (urban parks) according to the Urban Planning Law.

15, The surface area of structures built within the park must be less
than 2/100 of the park lot area.

16. Sewage Law

17. Law that determines standards for the supervision and establishment
of urban and public sewage routes for the removal and dispoéal of urban

sewage.
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18. Public sewage is sewage established by a regional public body,and

VR

e

sewage should bw removed from areas or districts of over 20 hectares or
else they shéuld have a disposal plant, and a considerable portion of
the drainage facilities are culverts.
19. Waterworks Law
.20. Law which determines standards for the approval of waterwork projects
standards for equipment, and standards for water qguality so that rational
and proper supervision of the dispensing of water can be obtained.
21. Ohter Urban Green Area Preservation Law, Harbor Law, River Law,
Heat Supply Project Law, Automobile Terminal Law, Airport Law, Regiocnal
Railways Law, Tramway Law, National Highway Law, Japan Road Group Law,
Regional Road Public Association Law

C. Laws Concerning Urban Development or Redevelopment
1. Law
2. Purpose main contents
3. supplemental inforomation
4, New Cities Base Consolidation Law
5. Law determinnes procedures for consolidation of the bases for the
construction of new cities around major urban centers
6. Roads, rivers and other trunk public facilities, residential facilities
for a group, and social welfare facilities are all to be consolidated
into one base, this is the goal of this law.
7. The excutors are either regional public bodies, the Japan Residential
Public Group, Residential Area Development Group, etc.
8.Determines necessary land organization and appropriation.
9. Land Zoning Organaization Law
10. Law determines the financial burden anf methods fo the executor

of zoning organization projects for the structuring of a healthier city.
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11. The executor is either an individual, union, local town, the Japan
Residential Public Group, Residential Development Public Group, Area
Growth Consolidation Public Group, or others

12Building restrictions take effect from the day the authorization is
announced, the union is established, the project plan is authorized, until
£he day of moving in is announced.

13. According to the Substitute Land Plan, it is possible to preserve a
specified amount of land to see to it that the financial expenses for
project execution are sufficient.

14. The standards for contents and techmiques for the project plan will
be determines by the regulations of the Land Zoning Consoclidation Law.
15. Urban Redevlopment Law

16. Law that determines rights substitution plaﬁ, project plan, so that
the executor of the Urban Redevelopment Plan may work towards the
renewal of urban functions and a higher mtilization of land.

17. This is a law that consolidates the old Urban Renovation Law

and the old Diaster Prevention Construction Composition Law and it
regulates Redevelopment Projects in which both the consolidation of
public facilities and proper high-level mtilization of land in high-
level utilization districts are combined into one set of regulations;
18. The executors are either individuals, wnions, regional public bodies
the Japan Residential Public Group, or Awea Growth Consolidation Public
Groups

19. New Residential Towns Development Law

20. Around cities with marked population ssncentrations the New
Residential Towns Projects will be executed after research (survey),
appropriation request, appropriation, inarcordance with the project

plan instituted by this law.
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21. The executors may be individulas, regional public bodies, the o
Japan Residential Public Group, the Regional Residential Dwelling Supply
Public Association, Residential Developmnet Public Group, Area Growth
Consolidation Public Group, or other incorporated bodies specified by
these regulations.
22. 23, 24, were skipped as this diagram continues direetiy>fr6m
the previous page.
25. Main conditions for project executtion districts

a. major urban facilities are designated under the Urban Plan

b. it be compoéed of more than one residential district (10,000
persons or over)

c. the major part of the district or area be within a restricted
residential district.
26. Residential District Renovation Law
27. this is a Law that provides for districts in which poor housing is
concentrated , so that they may be renovated and turned into healthy
and culturally acceptable areas through residential areas renovation
projects.
28. Special Measure Law for Stimulationg the supply of Housing in
urban districts and areas
29. This law has as its goal the stimulation of the consolidation of
good housing districts and insreasing the volume of the housing supply
for large urban districts in the Tokyo sphere, the Kyoto-Osaka sphere,
and the Midlands sphere.
30. The establishment of a ;gsiaential development assembly either on
a national scale, or by concerned regional public bodies.
31. It detemines residential town consolidation stimulation districts and

land zoning consolidation stimulation districts according to the Urban Plan.
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32. It encourages specially designated zoning consolidation projectsand

and residential district consolidation projects.

33. The executors mav be either individuals, pnions, regional public

bodies, the Japan Residential Public Group, Regional Residential Supply
Public Association.

34. Other Public Management Resideﬁtial Law, Residential Credit Finance
Public Corporation Law, the Japan Residential Public Corpofation Law,

the Area Growth Consolidation Public Corporation Law, the Residential Supply

Public Association Law.

Diagram 185

& 185
1. A road width P
A HBER _
2. A road width R
/ AEmeEE
3. A road width A R

4. ad lot L . .
” ! e | F——mé;—4
5. road lot

Diagram 186

1. Center line of road

Nz 186
2. Borderline of road
3. Borderline of road

4. Center line of road

5. Borderline of road

6. Borderline of road

Diagram 187

1. Center line of road
2. Already existing structure
3. Structure built after authorization

4. Road authorized by Law 42 part 2
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Diagram 188 Standards for Structure of Private Roads (Order 144-4)
1.Width, length and other conditions
2. In the case where both edges apply under Law 42
3. width grater than
4, Whichever of the following 1-5. can be applied
5. road
6. Case of width greater than 4 meters but less than 6 meters
7. When there are less than 35 meters
8. Where there are less than 6 meters, a blind road is not allowed
9. Case of width greater than 4 meters but less than 6 meters
10. road
11. Public square, park, room for cars to tmn around, etc.
12. Case of
13. Case of a blind road
l4. road
15. Cése of width greater than 4 meters but fess than 6 meters
16. Where there are less than 35 meters
7. " " " " "
18, " " " " "
19. Room for turning a car around as specifisd in Ministry Bu-letin
#1837
20. road
21. private road
22, Case of width greater than 6 meters
23 Left £o individual
24. Cases 1-4 can be applied where the Specisl Administrative Branch
recognizes that there are no obstacles to emwrgency evacuation or traffic.

25. Finishing of intersections, connectionsand curves
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26. Finishing (two sided, three conered shape)
27. " " " "
28. Finishing not required for an angle of over 120 degrees
29. Finishing (same as 26)
30. Surface finishing
31. Gravel, or some other surface that will not become ﬁuddy'
32. Ramp inclination
33. No steps may be constructed
34, Drainage facilities
35. rainage ditches must be dug for the private road and the area
around it.
Diagaram 189
l. Lot
2. Road 4 meters or wider
3. Lot
4, "
5. There are many examples of regulations in which the length of a
blind road may be restricted.
6. Lot
Diagaram 190
l1.Borderline for road
2. Wall line
3. The wall, or pillars in its place, may not exceed the height of
the wall line.
4. road
5. A gate or fence of over the wall line height may be constructed
as long as it is less than 2 meters high.
6. The eaves of a building may extend over the wall line.
Diagram 191 Outline of Building Re;trictions within a Land Use

District (Law 48 separate diagram 2
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Diagram 191 Outline of.Building Restrictions Within a Land Use
District (Law 48 appended disgram # 2)
1. Zone
2. Outline of the Uses of BuildingsThat Cannot be Built
3. First class restricted residential areas
4., Homes, buildings also used as hoﬁes (Oreder 130-3), apartments,
boarding houses, rented rooms, schools (universities, vocational high
schools, special course schools excepted), diagnostic centers, ,
"libraries, temples, churches, old persons homes, day-care centers,
public baths (with the exception of individual booth baths), police
boxes, public telephone booths, buildings required for public benefit,
(small scale post offices, regional public bodies offices, public
welfare facilities, public toilets near residential areas (Order 130-4
part 1), small scale telegraph, telephone offices, transformers for
electric projects, valve stations for gas projetcs, pump facilities for
waterworks, pump facilities for public sewage systems, lots for urban
high speed trains, (Order 130-4 part 2, Ministry Bulletin # 1836, 1970)
The additional construction of even facilities. appended to the above
structures (large scale garages, animal pens, storage for specified
dangerous materials and their disposal facilities {see separate diagram
# 2 section 3 part 6, Order 130-9) will not be permitted. (Order 130-5)
5. All other structures
6. Second class restricted residential area
7. Automobile garages (those greater than 50 sqgm. , designated by Urban
Plan, and attached garages (Order 130-8) are excepted), warehouses and!
industrial warehouses, Storage facilities for dangerous materials and
facilities for their disposal (see separate diagram # 2 section 3 part 6,
Order 130-9)}, theaters, tourist spots, movie houses, coffe shops and

restaurants, cabarets and dancehalls, individual booth bathhouses,
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factories (Or r 130-6 items excepted), bowling alleys, skating rinks,
swimming pools, mah joong parlors, amusement centers, target ranges,
hotels, inns, driving schools, animal pens (15 sgm. and up)} (Order 130-7)
the portion over 3 stories of a building used for " a pﬁrpose banned

in the restrictions oflg first class restricted residential_;rea“(except—
tions to this are universities, high schoolé (vocational and special course)
hospitals, public welfare facilities, tax o-fices, post offices, police
headquaters, health centers, fire stattions, telegraph and telephone offices,
(Order 130-7-3, Ministry Bulletin 1422, 1977)

8. Residential areas

9. Buildings banned in neighborhood commercial districts, factories
(workshops using drive mechanisms with a floorspace of over 50 sgm.),
factories: those covered under separate diagram # 2 section 3 part 3
(approx. 19 categories), Automobile garages over 50 sqgm. (one section
excepted; Order 130-8), warehouses managed by the warehouse industry,
storage facilities for dangerous materials (government authorization:
Order 130-9)

10. Neighborhood commmercial areas

11. Buildings banned within commercial districts, theaters, movie
houses, tourist spots, coffee shops and restaurants, cabarets and

dance halls, public booths with individual booths attached

12. Commercial areas

13. Buildings banned within semi-industrial areas, factories (those with
workshops using drive mechanisms over 150 sgm. ; daily newspaper
printing presses excluded, however in the case of an auto repair shop

a workfloor of over 300 sqm. , factories : those covered under the
separate diagram # 2 section 3 part 3 (approx. 26 categories), storage

facilities for dangerous materials (government order authorization:



Order 130-9)
14. semi-Industrial areas
15. factories : those covered under the separate diagram # 2 section 6
part 1 (approx. 29 categories), storage facilities for dangerous materials
(government order authorization: Order 130-9)
16. Industrial areas
17. hotels, inns, coffee shops and restaurants, cabarets and dance halls,
public baths with individual booths attached, theaters, movie houses,
tourist spots, schools, hospitals
18. Restricted industrial areas
19. Buildings restricted within industrial areas, homes, apartments,
boarding houses and rented rooms, retail item stores, diners, libraries,
museums, bowling alleys, skating rinks, pools, mah joong parlors, target
ranges, and amusement centers.
20. note 1. including those structures of similar use
21, note 2. see part 6 (5) concerning restrictions on the authorization
of building materials
22. note 3. for details refer to the Law separate diagram # 2

Diagaram 192 Relationship between the Use of a Building and Its
Land Use District (zone)
1. Note: In this diagram O indicates an approved structure, and X
indicates a structure that is excluded in principle. chever, even
within this X classification there are attached and s;all scale
structures that are allowed so it is best to refer to the separate
headings for detailed checks.)
2. First class restricted residenﬁial
3. Second class restricted residential
4. Residential

5. Neighborhood commercial
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6. Commercial 3 20
7. semi-Industrial

8. Industrial

9. Restricted industrial

10. Homes, apartments, boarding houses, renetd rooms

11. Specified structureé also used for homes(shops, offices)

12, Schools (excluding universities, vocational and special course high
schools)

13. Universities, vocational and special course high schools

14. Libraries

15. Temples, monasteries, and churches

16. 01d persons' homes, day care centers, diagnostic centers

17. Public baths (excluding those with individual booths attached)

18. Public baths with individual booths attached

19. Police boxes, public telephone booths, other small scale structures
needed for public benefit

20. Bowling alleys, skating rinks, swimming pools

21. Mah joong parlors, amusement centers, target ranges

22. Hotels, inns

23. Driving schools

24, Animal pens

25. Automobile garages under 50 sgm.

26, " " over 50 sgm.

27. Warehouse industry warehouses

28. Theaters, movie houses, tourist spots

29. Coffee shops, restaurants, cabarets, dancehalls

30. Hospitals

31. Retail stores and diners



32.

33.

34.

35.

36.

37.

38.

8.

9.

Offices o 33\ <
Museums

(1) factories Order 130-6 small factories

(2) " factories other than (1), (3)-(5)

(3) " Law separate digram.#»2 section 3 part 2, 3 factories
{4) " Law separate diagram # 2 section 5 part 2, S_faeﬁofies
(5) " Law separate diagram # 2 section 6 part 1 factories

Diagram 193 Limits to the Volume Capacity Proportion (Law 52)
Category of area
Volume capacity proportion (whichever is lower, (1) or (2)
(1) value determined for that district
(2) Value dependent of front-facing road (when width is leés than 12 m.)
First class restricted residential area

Whichever figure has been determined by the Urban Plan for that district

. Width of the widest front-facing road x 4/10

Second class restricted residential area

Whichever of these figures has been detremined for that district by hte

Urban Plan

10.

11.

Residential area

Whichever of these figures has been determined for that district by

the Urban Plan

12.

Neichboring commercial areas, semi-industrial areas, industrial areas

and restricted industrial areas

13.

14.

15.

Same as the above
Width of the widest front-facing road x 6/10

Note: in an area authorized by a Special Administrative Branch this

will be 4/10

16.

17.

Commercial areas

Whirhever of these values has been determined for that district by
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the Urban Plan
18. Districts or areas with no Land Use authorization (within the areas
and districts of the Urban Plan)

19. Supplemental information : In the case where buildings lot sits

on the border between two areas of differing volume capgcity restriction,
the parts of the lot that fall in each district should be calculated with
their respective formulas and totalled to give the extended surface area,
similarly the limits should be totalled to give the limit for the entire
lot. In this case it is up the individual which portion of the lot he
wishes to erect his building on. (Law 53part 2).

20. Volume capacity proportion district

21, Surface area

22. The extended surface area of this lot that can be built on is .,

23. Accordingly, the volume capacity proportion for this lot is...

Diagram 194 The Proportion between Extended Surface Area and
Lot surface Area (volum~ capacity proportion)

1. Volume capacity proportion = £Xtended surface area T
lot surface area S

2. Lot surface area S
3. Floor space area (3 to 5 stories)
4. " " " (1 to 2 stories)
5. Extended surface area
Diagram 195
1. An Example of Volume Capacity Proportion of a Building
2. The proportion of extended surface area to lot surface area is 20/10
(volume capacity proportion of 200%)
3. Case where the entire lot is built upon
4, Case where one-half of the lot is built upon

5. The proportion of extended surface area to lot area is 50/10 (volume
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capacity proportion is 500%)
Diagram 196 Structure to Lot Proportion
l. Building foundation area
2. Lot surface area
3. Structure/lot proportion
Diagram 197 Limits for the Structure/Lot proportion (Law 53)
l. Conditions for the lot
2. General lot
3. Corner lot authorized by a Special Administrative Branch
4. Area classification
5. Fire resistant structure in a fire prevention district
6. General lot
7. Corner lot authorized by a Special Adminsitrative Branch
8. First class restricted residential area, Second class restricted
residential area, restricted industrial area
9. Whichever of these figures is determined by the Urban Plan
10. Residential areas, semi-industrial aweas, industrial areas
11. Neighborhood commercial areas, commercial areas
12. Areas with no Land Use Plan authorization (within the districts or
areas of the Urban Plan)
13. no restrictions
4. " "
15. #dlice boxes, public toilets, public walkways and other similar
facilities
16. Structures in parks, public squares, mads, that have no hindrances
to safety or fire fighting or hygiene., hawe no restrictions (Law 53
part 4 # 2,3)

17. Supplemental information : In the case where a building's lot sits

)
i3
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on the border between two areas of differing structure/lot proportion
restrictions, the parts that fall in each area should be calculated with
their respective formulas and totalled to give the limit for the entire
lot. in this case it is up to the individual where he wants to erect his
building (Law 53 part 2).
18. Area of structure/lot proportion Cl, area of structure/lot proportion C,
19. Area 51, area 52
20. The surface area of the portion of this lot that can be built on is...
21. Accordingly, the structure/lot proportion limit of this area is ...
22. Supplemental information (2): 1In the case where part of the building's
lot is in a fire prevention district and the other part in some other
district, and the entire building is mode of fire resistant materials,
then the entire lot will be considered within a fire prevention district.
(Law 53 part 5)
23. Of the following diagrams, (3) corresponds to this situation.
24. Note: fire resistant structure, other
25. fire prevention area
26. Outside a fire prevention district

Diagram 198 An Example of Allowable Building Area by Structure/lot
Proportion

Diagram 199 A Case Where the Setting Back of an Outer Wall
(or Column) Is Not Necessary (Order 135-5)
1. Sphere of restriction
2. 1 meter or 1.5m. depending upon authorization
3. Lot borderline
4. Road
5. If the total length of the outer wail (column) 's center lines (atb+c+d)
is iess than 3 meters then..

6. (2) If there is a dhed or similar structure with a height less than
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less than 2.3 meters and floor space of less than 5 sqgm....

Diagram 200 Standards for the Relaxation of Height Restrictions
(10m. to 12m.) in a First Class Residential Restricted Area
1.Required open space on the lot
2. The case of a lot for which the maximum structure/Yot proportion
has been determinrd.

3. open space area
lot area

greater than or equal to (1-C) + 1/10

4, Note: Since this example assumes that the lot has been built on to
the maximumallowable structure/lot proportion limits, it assumes the
minimum amount of open space.

5. This is the case of a lot without a determines maximum structure/lot
proportion.

6. open space area
lot area

greater than or equal to 1/10
7. Scale of the lot
8. Lot area greater than or equal to 1500sgm., however, it is possible
for a Special Administrative Branch to determine regulations for the
_750 sgm. to 1500sgm. range.
Diagram 201 Incline Line Height Restriction from the Front-facing
Road
1. The scope in which building is permitted
2. Front-facing Road
3. In a first class restricted residential area the height limit is
10 meters, in all other areas there is no restriction on height.
4. First class restricted residential area, Second class restricted
residential area, residential area, in all thes cases a = 1.25.
5. In other cases a= 1.5
6. Note: Whenever one building crosses the boundariy between two

districts, the restrictions of each district apply to each section of
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of the building .

Diagram 202 Application of Regulations when a Building Crosses the
Borderline between Two Districts with Differing Incline Line Restrictions
(Law 56 part 2)

l. Note: This is also dealt with..in part 1 # 1-3 of thg same law's
restrictions(Part 4 section {(4)-(6) of this book). -

2. When a building crosses the borderline between two districts or
areas, the restricitons of those areas will apply to the respective
parts of the building. The following examples are provided for concrete
reference. .

3. Note: Although this is not a cross sectional diagram, there are
incline lines to be drawn from the upper and lower neighboring lots, and
so the actual required shape of the building is more complex than it
appears here.

4. Road

5. Neighboring lot

6. Commercial district

7. Residential district

8. Neighboring lot

9. " "

10. Road

11. Commercial district

12. Residential district

13. Scope in which construction is permitted

14, Commercial district

15. Scope of construction allowed in a commercial district

16. Cross section b - b'

17. Scope of construction allowed in residential district

311
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18. Neighboring lot
19. Residential district . 3ﬁ -
20. Neighboring lot
21. Cross section a ~ a'
Diagram 203 Width of Front-facing Road (Oxrder 132)
1. Section of structure ”
2. Front-facing road
3. Measured from the borderline of the widest front-facing road,
the Apart must be within twice the width or 35 meters. While the B part
must be over 10 meters from the center line of the other front-facing
road.
4. All front-facing roads will be seen as having the width of the
widest front-facing road.
5. For parts other than those covered in (1), they (C) must also be
within twice the width or 35 meters from the borderline of their
respective front-facing roads.
6. The small width front-facing roads will bw seen as having the width
of the big front-facing roads.
7. Parts (D) other than those covered under (1) and (2)
8. Only the front-facing roads that touch on these parts will be
considered front-facing roads.
Diagram 204 The Order of Assumptions for Front-facing Roads
(Order 132)
l. 2 x A or less than 35 meters
2. 2 x B or less than 35 meters
3. 2 x C or less than 35 meters
4. 2 x D or less than 35 meters
Diagram 205 In the Case Where There Are Roads in Front of and

Behind the Lot (Order 132)
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l. 2 x A or within 35 meters
2. Center line
Diagram 206 Dealing with the Case in Which the Otherside of
a Front-facing Road is a Park, Public sguare, or Body of Water (Order 134)
1. The scope in which construction is permissible (1) to (2) can be
relaxed.
2. Road
3. Borderline of road
4, To be viewed as borderline of front-facing road
5. Depending upon the area, a may be 1.25 or 1.5
6. Note -: Rivers are not viewed as bodies of water, but rather as walls.
Diagram 207 Deéling with the Case in Which There is a Height
Difference Between the Front-facing Road and Lot (Order 135-2)
1. The scope in which construction is permissible (1) to (2) can be
relaxed.
2. Road
3. Assumed road level
Diagram 208 Incline Line Height Restriction from the Neighboring
Lot Borderline(Law 56 part 2 # 1)
1. The scope in which construction is permissible
2. " " " | " "
3. Borderline of neighboring lot
4. Second class restricted residential area
) in the case of
5. Residential area
6. In other cases
7. Note 1 : There is an absolute limit on building height in a first
class restricted residential area and the restriction from this diagram
do not apply.

8. Note 2 : If a building crosses the boundary between two distriwcts
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Diagram 208

1. incline line height restriction drawn from the neighboring lot

2. Law 56 part 1 # 2

3. scope in which construction is permissible

4, " " "

5. second class restricted residential

6. 1in the case of

7. residential area

8. in other cases

9. neighboring lot borderline

10. Note: The absolute height restriction in first class restricted
residential areas is 10 meters, thus the restrictions mentioned here
do not apply. |

11. Note: In the event one lot lies in two different administrative
districts each section of the lot shall be covered by the restrictions

of the district in which it falls (Law 56 part 2). (see Diagram 202)

Diagarm 209 Relaxation of the Incline Line Restriction Drawvm from
the Neighboring Lot (Order 135-3)

1. When the lot touches on a park, public square, or body of water
2. scope in which construction is permissible within capacity ratio
restrictions

3. 2.5 or 1.25

4, scope of the relaxation

5. incline 1line restriction if lot does not border on park, public
square or body of water

6. 31 mor 20 m

7. park, public square, or body of water
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with differing restrictions, then each part of the building will conform‘u\f

to the restrictions of its respective district (Law 56 part 2) (see
diagram 202).

Diagram 209 Relaxation of the Incline Line Restriction Drawn
from the Neighboring Lot (Order 135-3) (In the case whgre Fhe lot
borders on a park, public square, or a body of water) N
1. This is the scope of permissible construction, as long as it is
within the volume capacity restrictions.

2. 2.5 or 1.5

3. Scope of relaxation

4. This is the incline line restriction drawn from the neighboring lot
if that lot is not a park, public square, or body of water.

5. 1.5 or 1.25

6. 31 meters or 20 meters

7. Park, public square, or body of water

8. Neighboring lot borderline

9. Road

Niagram 210 Relaxation of Ihcline Line Restriction Drawn from the
Neighboring Lot (Order 135-3) (In the case where there is a noticable
difference in height between lots)

1. This is the scope of permissible consatruction, as long as it is
within the volume capacity restricitons.

2. 2.5 or 1.25

3. 0" "

4. Scope of relaxation

5. Incline line restricition from neighboring lot when there is no
di fference in height.

6. 31 meters or 20 meters

7. Ground level of neighboring lot



8. Differnece in ground level heights

9. Assumed ground level

10. Note : It is possible for a Special Administrative Branch to
determine separate restricitons for dealing with special ground

formations.
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8. neighboring lot borderline E§

9. road

Diagram 210 Relaxation of Incline Line Height Restriction Drawn from
Neighboring Lot

1. when there is an obvious height differenceAin the ground.lével

of the two lots

2. scope in which construction is permissible within capacity ratio
restrictions

3. 2.5 or 1.25

4. incline line height restriction when there is no clear difference
in the ground levels of the two lots

5. 2.5 or 1.25

6. scope of relaxation

7. ground level of neighboring lot

8. imaginary ground level

9. 31 m or 20m

10. difference in ground level heights

11. Note: Based on special land forms, a Special Adminsitrative Branch

may determine a different handling of these restrictionms.

Diagram 211 Incline Line Height Restriction from the Northern Borderline
(Law 56, Order 135-4)

1. first class restricted residential areas

2. second class4reétricted residential area

3. scope of relaxation when N is the level of a body of water orroad

4, scope of permissible construction

5. scope of relaxation when N is the level of a body of water orroad

6. excluding 1 to 3 in the separate table of authorizations #3-2 (see

22
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Incline Line Height Restrictions for the North Side of First and

Second Class Restricted Residential Areas

In particular, there is a restriction established to preserve a good
residential environment in these areas. It restricts the incline height
from the borderline on the other.side of the front facing road from the
northern sides of these lots. Also, the relaxation of these restrictions
in the case of a lot bordering on a body of water or other open space has
been dealt with in the preceeding parts 4 and 5 (Law 56, part 1 # 3).

In the same way, a borderline within a plan rocad viewed as a front-facing
road will not be considered here.

Figure 211 - Incline Line Height Restriction from the Northern Border

(Law 56, Order 135-4)
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Height Restrictions for Shade for Middle to High Level Buildings
The intensification of urban land use through middle and high
level buildings has advanced hand in hand with the recent rise in urban

land density and price increases. As a result of this, there have

dev
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7. scope of permissible construction

8. surface of road

9. northern borderline

10. northern borderline of lot (or northern border facing road)

11. Note: when a single lot fa11§ between two districts with different
restrictions then aech section of the lot shall be covéred-bykthe rules
of the district in which it falls (Law 56 part 2 ) (see Diagram 202)
12. northern lot

13. imaginary ground level

14, northern borderline

15. northern lot

16. imaginary ground level

17. road

18. northern road borderline

19. lot's northern boundary

Diagram 212 Shade Related Height Restrictions for Middle and High Level
Buildings (Law 56-2)

1. Level surface area shade restrictions designated for "Shade
districts" authorized by local public bodies

2, full sun at winter solstice 8:00 to 4:00 (in Hokkaido 9:00 to 3:00)
shade time restrictions

3. division sof shade time restrictioms authorized in the regulations
4. level surface area A

5. level surface area B

6. Hokkaido

7. "

8. first class retsricted residential area

9. building that is object of shade restrictions

10. roof height, roof height greater than 7m or more than 3 stories



327
11. lot boundary line - ¥
12, level surface area restricted by shade time A
13. " " " " " "t B

14. average ground level, portion between 5m and 10m, portion greater

than 10m
15. time
16 "
7. "
18. "

19. second class restricted residential area

20. building that is object of shade restrictions

21. lot boundafy line

22. level surface area restricted by shade time A

23. " " " " B

24. height over 10m

25. average ground level, portion between 5m and 10m, portion greater
than 10m

26. residential areas, neighboring commercial area, semi-industrial
areas and districts

27. Note 1 : "average ground level' indicates the average height of
the land surrounding the building on all sides.

28. Note 2 : When there are more than buildings on a single lot then
so ,far as the shade restrictions are concerned they will be treated as
one building (Law56-2 part 2).

29. When the lot either borders on a road, river, ocean, or when there
is a clear difference in height between two neighboring lots, special
measures are used to relax the restrictions. (see Diagram 215)

30. Note & : Even buildings outside the "shade restriction" district



will be covered by these regulations when over 10m height and conforming
to the conditions of the restrictioms.

31. Note 5 : (1) when a lot falls between two districts of different
shade retsriction regulations or (2) when, dn winter solstice the shade
from a building in a shade rstriction district falls on buildings
outside the district, then in both cases the entire area concerned

will be covered by the restrictions in the original district (Order

135-4-3).

Diagram 213 Time Chart for Shade Restrictions (example)
1. planned building

2. Note: 1lines for 30 minute intervals have been abreviated.

Diagram 214 Chart for Shade Time Classification (example)

1. 2 hrs. shade

2. 3 hrs. shade

3. 4 hrs. shade

4. 5 hrs. shade

5. planned building

6. Note: 1.5 hrs. and 2.5 hrs. should be abbreviated

Diagram 215 Relaxation of the Shade Related Height Restriction (Order
135-4-2)

1. In the event a lot bordefs on a road, body of water, or railroad bed
then the boundary will be seen to be at one half of of the width of these
structures (Order 135-4-2). Note: If thie lot in question borders on a
park or some other open area to needs sunlighf then this relaxation will
not be allowed. a. In the case of the roads width being less than 10m

2. lot boundary



9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
sub
20.
21.
212
23.
24,
25.
26.
27.
28.
29.
20.

31.

road (or body of water or railroad bed)
opposite side border line
relaxation (5m position)
" (10m position)

lot boundary
cros— section of A-A'

lot boundary line

relaxation of lot boundary line

opposite edge boundary line

shade restriction surface area

first clasé restricted residential 1.5m/other 4.0m
first 5m position

relaxed 5m position

first 10m

relaxed 10m

b. In the case of the roads width being greater than 10m
diagram 1 closed format

road width

10m line (before relaxation)

5 m line (before relaxation)

10m line (after relaxation)

5m line (afetr relaxation)

lot

relaxed lot boundary

sub digram 2 spread direction format

10m line

direction of spread

5m line

lot

o
o



o
3
<

32. when road width is greater than 10m this equals 5m
33. relaxed boundary line
34, 5m line (after relaxation)
35. 10m lune (after relaxation)
36. road width
37. the post relaxation 5m and 10m lines in sub diagra:l are closed
while those in sub diagram 2 are not closed.
38. This shape of the border lines was detrmined by the postion of the
lot boundaries according to a formal interpretation of the law. It
results in the scattered pattern of sub diagram 2.
39. Since the relaxation only involved moving the opposite side
border line in sub diagram 1, it retains its closed shape.
40. The strict interpretation of sub diagram 2 has given way to an
abbreviated interpretattion.
41, According to the format in sub diagram 2, if the road should run
from East to West it would result in a Broad relaxation of restritions
and a small lot might be completely shaded by the 10m relaxation .
42. The reason for dispalying both of these formats together is that
Special Administrative Branches encourage only the first format outlined
. in sub diagram 1.
43. In the event that the average height of a given lot is more than
Im less than that of a neighboring lot, then the level surface area

of the lot will be determined by the formula height difference -1m .

2
(Order 135-4-2)
44, lot average level surface area

45, shade restriction surface area first class restricted residential
1.5m other 4.0m

46. average groun level
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47. planned building's base
48. b. ground level surface area restfictions for lots with pronounced
height differences
49, neighboring lot ground level (note)
50. imaginary ground level J
51. relaxation
52. planned building's base area
53. shade restriction level area
54. first class restricted residential district 1.5m other 4.0m
55. Note: 1if there is no structure in the neighboring lot then use
the average ground level area.
56. c. Gorund level regulations when there are a series of connected
lots with height differences
57. imaginary ground level
58. base area of connected lots
59. neighboring lot base level
60. base area of planned building
61l. relaxation shade restriction level
62. neighboring lot
63. road
64. connected lot
65. Note: 1In the case of lots split by roads or rivers, they are
still considered connected. If there is no structure in the neighboring

lot then use the average ground level area.

Diagram 216 Standards for Scale and Open Spaces in Lots for Buildings
Designed under a Common Plan's Framework (Order 136)
1. lot's necessary open space

2. in the case of lots with a maximum structure/lot ratio already



developed continual disputes over the spatial relationships of
buildings not only in the larger urban areas, but also in cities
throughout the nation. In this respect, the sunlight problem has been called
the biggest problem, however, in .reality, it is just a problem of sunlight
than the fact that the problems of over crowdwed urban areas have come
to be represented by the role of struggles over sunlight rights.

Since it would not necessarily be best to restrict building to
lowlevel structures in crowdded areas to regulate sunlight, in this
section we will deal exclusively with middle and high level buildings
and treat the regulations therein prescribed as the solution to this
problem.

Since shade is created by middle and high level buildings
blocking the sun, and depends on the height, shape, postion, etc. of the
building, and these will differ from building to building, and since
the height and postion of the sun will change with time (and depending
on the angle of the building, season, and time) it cannot be denied
that the influenece of these factors is difficult to grasp.

First in this chapter we will take up the question of these

restrictions in First class, Second class and regular Residential Areas
Neighborhood Commercial Areas and semi-Industrial AreasThen we will
establish standards for the surface areas to be covered under the shade
time restrictions according to the particular characteristics of the area
(in other words, how much area should be guaranteed sunlight), and then
use the amount of sun at the winter solstice as a standard time
framework for all relevant calculatioms.

The full sun time will be taken to mean the time the sun crosses the
meridian, and when that differs from.noon standard time the following

formula will be used to determine the new value.
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L - 135°
15°

full sun time = central standard time + average time difference +

Note: L is the lattitude of the given area

Concretely speaking, the sunlight restrictiom system outlined in
this section will be applied to vaFious distriets by the local public
groups, furthermore discfepancies in the shade time limits Qiii be
dealt with by the rules thus authorized (Law 56-2).
8. Other(fv\(sc D)

(1) High Level Districts

A high level district is designated within a zone and its purpose
is either to protect the towns' environment or to stimulate land use.
The contents of these regulations determined by the Urban Plan are either
to restrict the height of buildings within the district (absolute height
limit) or to establish a minimum height or to do both depending on
the case at hand (Urban Planning Law 8, 9; Law 38).

(2) High Use District

As concerns urban land within zoning districts, particularly
when there is a need for either improving urban functions or ratiomalizing
land use, the high use district may be establisked under the authority
of the Urban Plan . This sets limits, both high and low, on the
capacities of lots as well as setting structureflot ratios and the postion
of walls within the lots (Urban Planning Law 9 gart 11). This type of
district is different from all others in that a specified degree of

land use is required as a duty of all those building within its boundaries.

" This restriction is determined on a district to district basis by the

Urban Plan (Law59, Urban Planning Law 8, #2e).

The cases in which the above restictioms on land use do not
apply are as follows.

1. If the structures are to be built of wood, steel framed, or

of concrete blocks, and are easily breakdownable 2 or less storied buildings.



assembled from concrete blocks, and are of a construction which
is easy to breakdown, and of two or less stories (basements not
allowed).

2. Public toilet facilities, policemens patrol boxes, or other
structures deemed necessary froﬁ the point of view of public
welfare.

3. Schools, train stations or other structures deemed necessary
from the point of view of public welfare that have recieved
authorization from a Special Administrative Branch.

In the event of an open space on a given lot touches on the front-
facing road, then where the Special Administrative Branch determines
that there is no threat to Traffic, Safety, Fire-fighting, Hygiene
then the incline line height fetsriction will not be applied.

(3) Special Examples for General Design Urban Structures

Structur;s that will improve the state of urban environmental
facilities, for example the construction of a fountain, gardens,
sidewalks, etc. in an open space, whwn their shape and style
accord with their surroundings and they are opened to the public,
are very desirable for crowded urban areas.

Where these open spaces and lot surface areas conform to the
standards established in Diagram 216, and pose no threat either to
traffic, safety, fire fighting, or hygiene, and can be shown to be
beneficial to the urban environment, then with the permission of a
Special Administrative Branch, the restrictions on land use capacity
(Law 52 part 1,2) and the height restarictions for first class
restricted res-dential areas (Law 55 part 1) and the incline line

height restsricition (Law 56) may be relaxed (Law 59-2).
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determined

3. structure/lot ratio maximum value (Law53)

4. open space area/lot area

5. in cases where the structure(lot ratio is undetermined

6. smallest scale of lot _ -

7. area district

8. sacle of lot surface area

9. separate values from a scope determined by Special Administrative
Branch

10. first class restricted residential area

ll.value

12. second class restricted residential area, residential area,semi-
industrial, industrial, restricted industrial area

13. value

14. neighborhood commercial, commercial areas

15. value

16. area of unspecified land use

17. vlaue

Diagram 217 Chart of Shape Restrictions
1. zone

2. first class restricted residential areas
3. second class restricted residential areas
4. residential areas

5. neighborhood commercial areas
6.‘commercial areas

7. semi industrial areas

8. industrial areas

9. restricted industrial areas
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Diagram 216 Standards for Open Spaces and and Lots in General

Design Urban Structures (Order 136)
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(4) Special Districts

In construction plans for improving urban areas that use blocks,
or even 'super _blocks" as a unit of planning for a synthesized,
integrated district section, it is not always best to stick to the
retsrictions established for individual lots, furthermore, since
the number of these sorts of projects can be expected to increase in
the future a "special district" classification has been created to deal
with this sort of problem.

There are separate classifications for restrictions on capacity,
height, outer walls (or columns) detrmined in these districts. Also,
it is possible to skip over the first and second restrictions
enumerated in this section's 1-7 (Urban Planning Law 8, 9 ; Law 60).
(5) Conclusion

The major articles covering capacity, height, structure/lot ratios

are basically covered in the following, summation ef the restrictions

listed in theis section.
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10. areas of unspecified land use

11. item of restriction

12. capacity (note 2)

13. structure/lot ratio

1l4. incline line restriction

15. incline line drawn from front-facing road

16. lot boundary incline line

17. northern border incline line

18. height restriction

19. setting back of outer wall from lot boundaries

20. Note 1 :Qz symbol indicates.the restriction is determined by the
Urban Plan

21. Note 2: See Diagram 193 concerning the width of roads

22, Note 3: with the exception of buildings within a shade restrictiob
district.

23/ Note 4 : Special Administrative Branches Recognize 12m.

Diagram 218 Incline Line Restrictions Drawn from a Front-facing
Road or Neighboring Lot's Boundary
1. (neighboring coﬁmercial areas, commercial areas, semi-industrial
areas, restricted industrial areas and industrial areas)
2. open space in which no ronstruction is permitted
3. neighboring lot incline line
4, road incline line
5. open space in which no construction is permitted
6. road width
7. building

8. "
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CHAPTER T -. 344
SEcTION X FIRE Z0NES
S v e ———— -y o o

ire-proof Districts
"Part 1 Definition ofvthe Fire-proof District System
— v

As concerns fires, the first thing is to see to it that they
never start, but if a fire should by some unfortunate circumstance
break out, then naturally the most importatnt thing is to stop in
its early statges before serious damage can occur. At the same time
it is essential that in the event of an emergency evacuation must
take place swiftly and safely. The essential points concerning these
matters have already been covered in Chapter 2, and have nothing
to do with the position of the building. Regulations are determined
by the use and scale of a given building.

In addition there are regulations established to see to it that
once a fire has broken out in one building it does not spread to
neighboring structures. These regulations are designed to cover
groups of buildings and are an important feature of urban fire
fighting planning; they comprise the fire fighting area system.

In other words, where the concentration of buildings is
greatest in the heart of a city these regulations will stimulate
the construction of fire resistant structures. Also, in the area
between the heart of the city and its suburbs the semi fire fighting
district designation will work to encourage the use of fire resistant
materials and structures wherever possiblé.

Fire fighting districts and semi fire fighting distaricts are
designated by urban or municipal governments with the approval of
prefectural governors (Urban Planning Law 8, 9)

There is also a system of regulations restricting the construction
of roofs and walls in areas outside the boundaries of fire fighting
and semi fire fighting districts (including areas outside of urban

plans). They are authorized by a Special Administrative Branch.



(Law 22-24)
(2) Construction Restrictions Within Fire Fighting and semi Fire
Fighting Districts

a. Restrictions on buildings within a fire fighting district (Law6l)

Diagram 219 ’
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Also, the major parts of structures like signs, advertizment
towers, structures built on roofs or taller than 3 meters must be
made of non combustible materials (Law 66).
b. Restrictions on buildings in semi fire fighting districts (Law 62).

Diagram 220
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9. road incline line
10. road width

11. lot borderline

lDiagram 219 .

1. object

2. structure

3. buildings with over three stories or an extended surface area of
over 100 sqm.

4. however (3) is excepted

5. fire resistant structures

6. other buildings

7. fire resistant or partially fire resistant buildings

8. Houses or their attached structures, outer walls and eaves made of
fire proof materials

9. machine rooms or markets whose major parts are made of non-
combustible materials

10. gates and fences either made of non-combustible materials or over
2 meters height

11. gates and fences over 2m tall

12. no restrictions

Diagram 220
1. objetc
2, structure
3. excluding the ground floor, structures with over 4 stories or
an extended suface area of over 1,500 sqm.
4, however, this excludes machine rooms of markets whose major parts

are made of non-combustible materials
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5. fire resistant buildings

6. fire resistant or partially fire resistant structures

7. excluding the ground floor, buildings with either 3 stories or
over 500 but under 1,500 sqm.

8. wood structures other than (13 and (2)

9. outer walls or eaves for which there is a threat of a fire's
spreading

10. fire proof structure

11. attached gate or wall for which there is a threat of a fire's
spreading

12. build from non-combustible materials

Diagram 221
1. fire fighting district
2. semi~fire fighting district
3. fire fighting district
4. area with no specified authorization
5. " " "
6. semi-fire fighting district
7. fire wall
8. building falls under fire fighting restric tions
9. building falls.under semi-fire fighting restrictions
10. building falls under no restrictions
Diagram 222 Scope of Alterations and Additions on Already
Existing Buildings (Order 137-7, 137-8)
1. case of fire fighting district

2. case of semi-fire fighting district



1. Roofs-- if not fire resistant, structures must use non-
combustible materials in building roofs (Law 63)

2. Ehtrance to an outer wall-- in sections where there is a chance
of fire spreading, a fire door or some other fire fighting equipment
‘must be provided (Law 64). N

3. Outer wall on lot borderline-- the wall can be built on the
borderline only if it is of fire resistant materials (Law 65).

3. Other

a. Measurures in the event that the lot sits between a fire fighting
district or semi fire fighting district and some other district

In the event of a lot that straddles a fire fighting or semi-

fire fighting district, then, with the exception of thoge lots with
a fire wall dividing the lot from the district, the entire lot must
strictly conform to the requirments of the fire fightimg district
(Law 67 ).

Diagram 221
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b. Measures for already existing structures
In the event of expanding or re-modeling a buildimgwhich was
already standing at the time of the fire fighting or sesf fire fighting
district designation, and which does nét comply with the grovisions

set forth in part 2 of this section (Law 61 or 62 part 1) the



E% 221
U omix 2 mmken 7 mxem
% 77
N — 2 T
yymummac pREL L [ ks
— A £ U7 BEMHXEADIIEL 3 11 5
7 9 ] emthi s x g nmE 3 11 5
[C] Bz ThoMBe 5 it 20
222

N N
K1 - AREDOWEMOSIH

—

@
1

B ASKO B & |

gl

=

5 50m LU Foeo. BABE(4y 137 K)
| o~giRoaituF

@71‘3 - WRBAOKR LMD EIHZ
som' LT

—

g N AREORBI2LF b,

sF ~ifnfT12500m® £L F

om . ummommia 0¥

7L@ MY - ORI DAVEE R KOF B BAKHATOL B AIS &+ 5.

Ty
3 SR



set forth in part two of this section (Law 61, 62 part 1) the
following list shall be used to determine the scope of éuch repaations.
However if said structure is made of wood, then either a fire wall
will be constructed around the property or the inside and eaves 6f

the building will be redone with fire proof or fire re-istant
materials (Order 137-7, 137-8).

Diagarm 222 The Scope for Remodeling or Expanding Already Existing

Structures (Order 137-7, 137-8)
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Seciton 6 District Planning
(1) What is a District Plan ?

The district plan and boreder road organizational paln are
grouped together under the name "district plan', however each has its
own unique thinking behind it. It was created as a part of the 1980
legal reorganization and is in fact part 7 of the Urban Planning Law.
It is intended to supplement the previous years' macro approach to
urban planning as well as the tendancey to view buildings and lots
as the units for enacttment of laws for organizing the urban environment
(the collective regulations of the Architectural Standards Law).

They are located in section 7 of the third chapter in the
Architectural Standards Law, under the district planning heading
#68-2, 68-5-4.

The contents of the various parts of the district plan that deal
with the structure, facilities, and use of lots of buildings in either

a district plan district or a border road reorganization
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3. floor surface area of altered or added portion less than 50 sqm.
and less than extended floor surface area at standard time (Order 137)
4. floor surface area of altered or added area laess than 50 sqm.

5. after additions or alterations building has 2 floors or less and
and extended surface area of le;s that 500 sqm.

6. after addtions or alterations building has 2 or 1ess stories

7. the eaves or outer walls of added or altered portion be made of

non-combustible or fire proof materials

Diagram 223 Outline of the District Planning System
1. subject of decision
2. city town village
3. decision procedure
4, depending on the procedures of the present Urban Plan
5. plan items
6. district or area
7. district plan district
8. district reorganization plan (considered as one section of the
district noted to the left)
9. contents
10. plan conerning the organization of the district
11. objective of the district plan
12. plan for the protection, development, and organization of
district plan districts
13. it is necessary to determine the following items.
14. scale and positioning of district facilities

15. restrictions on building use, maximum values for the buildings'



a district plan district or a border road reorganization district

may be limited by restrictioné determined at the municipal level

(where it is in the interest of proper urban functions or insuring
a wholesome urban environment) (Law 68-2).

In the case of laying roads‘in these districts, the position and
scale of these roads will be determined by the authorizations of Law
section 42 part 1 #5 (Law 68-3).

Also, under specified conditions, a Special Administrative
Branch can authorize a proposed road plan for the 1ocatioﬁ and scale
of roads through the application of Law 44 (Restrictions on structures
within roads) (Law 68-4).

(2) District plan : district reorganization plan

The system of district planning is taken from the West German
model of urban planning. It was adapted from the District Details Plan
section of the 1960 Federal Construction Law(Bundesbaugesetz). This law
constrains the landowner and developer (this same law is also used as
a basis for a Land Use Plan (Flachennutzungsplan) which constrains
public bodies but not citizens)the plan covers almost all land with
a development potential and it can be said that almost no wild development
takes place.

Our nation's district planning system may be considered a start
with its regulations and encouragement policies, however it is
expected that with the addition of policies for directly aiding the
development of planned districts the system will spread throughout
the country in the future.

Diagram 223 Outline of the District Plamning System
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extended floor surface area, maximum values for structure/lot ratio,
surface area of lots, positions and restrictions on walls, maximum
and minimum height restrictions, and other items determined by
government order

16. restrictions on land use determined by government -order

17. restrictions

18. none

19. system for reporting and warning (Urban Planning Law 58-2)

20. standards for approval of development (Urban Planning Law 33)

21. restrictions based on city, town and village ordinances (Law 68-2)
(items concerning the use of buildings on a given lot)

22. special examples of the authorization of the positioning of roads
(Law 68-3) (the auhtorization for positioning roads comes from the
Urban Planning Law)

23. authorization fo reserved roads (Law 68-4)

24. subject of organization

25. the builder or city,town,village behind the development

26. assistance measures

27. mediation concerning the disposition of land rights

28. district that is the object of the district plan

29. districts in which urban renewal projects are taking place

30. districts in which there is the fear of damage to the environment
resulting from further urbanizationm.

31. districts in which there is already a good residential environment

Diagram 223 (there is a mistake in the original numbering) Outline
of the Framework for Border Roads Organization
1. authorization for border roads organization

2. governors authorization, approval of ‘the Minister of Construction,
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3‘ (3) Plan for the Reorganization of Border Roads

The Plan for Reorganization of Border Roads was bern along with
regulations concerning the Law Concerning Border Roads Running Off
of Trunk Road Lines (1980 Law #34)., The main goal of this is to
designate certain trunk limes that carry the most traffic and are the
noisiest around residential areas as 'border roads" amd thus
provide for measures to reduce the noise level based om the Border
Road Reorganization Plan's premise that the border road and its
environment should be considered as a unified body. In this sort of
area environmental reorganization both regulatory and assistance

measures are employed, the regulatory measures being diwfded between
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meeting of road manager and local pﬁblic éroups, hearing before the
prefectural safety comission

3. conditions of authorization, highways or roads authorized by an
urban plan

4, traffic load, traffic noise, concentration of homes

5. Conference on Border roads

6. border roads organization plan

7. items determined by the Urban Plan, name, positiom of road, plan

for border road equipment, concerning buildings: length of lots which
touch on border roads, maximum and minimum height restrictions, sound
proofing construction; creation of "green belts''and other measures

to insulate the urban environment from the border roads.

8. facilities for border road equipment roads

9. road managers, encouragement of road improvement

10. assistance policies

11. loans for purchase of land, local purchase from gowerment2/3 without
interest.

12. local purchase of land, for public use or public facilities, for
local redevelopment plans, or for resale to private ingividuals

13. thr financial burden for protective buildings and ;heir lot
organization, road manager-- builder; encouragement of sound proof
construction, when there are already regulations concemring soundproofing
then the road manager must deal with the local landowness.

14. regulations and guidance policy

15. report, warning and leadership of activtiy

16. restrictions on buildings based on local ordinance @frchitectural
Standards Law 68-2)

17. all reports, warningé or guldance communication mmﬂrbg reported to

the local government at least 30 days before the start of construction



the Urban Planning Law (Dvelopment Authorization System, etc.) and

the Architectural Standards Law (Law chapter 3, part 7).

Diagram 223  Outline of the Framework for Border Road Resrganization
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(1) Buildings in a Housing Project

The collective regulations in the Architectural Standards Law
assume individual lots to be the standard unit when dealing with a
cahange or unsettling of -.the conditions of land use iﬁ neighﬁoring
lots. And since in the event of general planning for a housing
project the application of regulations with this kind of format
creates irrational aspects, there is a special regulation for projects
with a unified deéign that provides a relaxing of the normal lot
to lot neighboring restrictions. (Law 86)

For example, in the case of the incline line restriction
(excluding a neighboring lot incline line) (Law 56) the group of
buildings in a project will be viewed as all being on ome lot, the
same applies for the road to lot restricitions--only the surrounding
roads will be considered, and it is not necessary for each lot to
face on a road (Law 43). The same applies to the capacity ratio (Law 52),
structure/lot ratio (Law 53), setting back of outer wall in first
class residential districts (Law54), exceptions to the height
restrictions in first class restricted residential districts (Law
55 part 2 # 3), shade related height requiremmts for middle and high
buildings (Law 56-2), capacity, structure/lot ratio, and scale of
surface area for high land use lots (Law 59 partl), capaeity ratio
and relaxation of incline line height restrictions in lots with a
large amount of open space (Law 59-2), capacity and height in specially
deisgnated districts (Law 60), and measures for preventimg the
spread of fire in semi fire fighting districts (Law 62, $%&) in all
these cases the groups individual lots may be considered to be one

unified lot (Law86 part 1).In addition,'the Law 22 conceening



the prevention of the spread of fires which is part of regulations
concerning neighborly relations from the second chapter of the
Architectural Standards Law may be applied in the same manner.

Also, when there are many buildings in a given project, even if
the entrances and exits are not‘covered by fire doors, thé'project
may be approved if the structures have built' according to fire resistant
regulations. (Law 86 part 3).

In addition, if the Urban Plan makes provisions for a housing
projetc within a first class restricted residential district, then
the structure/lot ratio and incline liné height restrictions may be
determined irrespective of the general standards (Law 86 part 4,5)."

In any of the above cases where the buildings are designed,
their postions determined by a unified plan, their construction is
limited to what a Special Administrative Branch determines to be
without obstacles to safety and hygieme.

(2) Architectural Agreement

As is indicated in the first clauge of the law, the Architectural
Standards Law's various regulations are intended in principle to
protect the public welfare with the smallest amount of imterference
possible, and in the case of violatioms, enforce the law with both
orders to rectify the problem and fines for punishment. It is hoped
that with these measures it will be pessible to achieve the minimum
of these goals, however it is recognized that in order teo provide
the ideal environment there will be cases where the regulations of
chapter three are insufficient.

It is here that, in order to protect a residential emvironment or
to increase the convieniance of a locz#li shopping center, fhie residents
(landownwers, lessors and lessees) cam,’with a unanimous, voluntary

consensus to cooperate, form an agreement with official Sinding
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power; this is known as an Architectural Agreement (Law chapter 4
69--77).

The following are the contents of such agreements.

(1) Buildings' lots, (2) position, (3) structure, (4) use, (5)shape,
(6) design, (7) facilities. Fof‘example, it is possible to form
such an agreement when a portion of a residential area wishes to
construct front-yards for all the houses, or standardize the height
of all their fences, or to prevent uses of the land they consider
detremental to the residential environment (of course those prohibited
by law would be banned anyway). These agreements are a restriction
on the rights of individuals however, so to keep them from going to
extremes they must be approved by a Special Administrative Branch,
and before that approval can be granted they first must be aired at
a local municipal meeting and the written documents of the agreement
inspected (Law 70, 71, 72).

Also, in the event of the splitting up of a land development
project, the residential developer, the regional residential public
association, the Japan Residential Public Corporation, or even only
a .single owner, must all recieve authorization for the breakup. In
this case, whoever recieves this divided land must honor the agreeemnﬁ.
(3) Scenic Districts

In order to preserve a scenic view of buildings in an urban area
it is possible in the Urban Plan to designmate that area a Scenic
District (Urban Planning Law 8, 9).

Restrictions concerning the lot, structures and facilities needed to
preserve a scenic view will be determined by the local public group

(Law 68 ).



(4) Measures in the Event a Building's Lot Crosses the Borderline
between Districts or Areas

If a building's lot should fall between two districts or areas
that have different legal restricitons, then the entire lot will be
considered to be covered by the.laws of the area or district that
contains over half of the surface area of the lot (Law 91).

However, this principle will be excepted in the following cases:
(1) Law 22 part 1 's authorized district or area (Law 22)
(2) capacity ratio restrictions (Law 52)
(3) structure/lot ratio restrictions (Law53)
(4) setting back of outer wall in first class restricted residential
areas or districts (Law54)
(5) height restriction in first class restricted residential areas or
districts (Law55)
(6) height restrictions (inlcine line restriction)(Law 56)
7 éhade related height restrictions (Law56-2)
(8)high level district (Law 58)
(9) fire fighting, semi fire fightinh district or area (Law 61, 62)
For more information about each of these items please refer to their

relevant sectioné. @3E 225
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ﬁ;- (5) Authorized Manufactures

Although manufactured facilities such as storage equipment
or amusement facilities are not in themselves buildings, nonetheless
their misuse can disrupt the environmnet and brder of an urban area,
so one section of manufactured aréicles (Law 88 part 2, Order -138 part
3) are restricted under Urban Plan regulations concerning land use
and special land use districts and areas, Urban Plan policy towards
locating industry, zoning changes, and the responsibility of builders
for clearly showing seals of approval.(Law 88 part 2, Order 138 part3,
Order 144-2).

Diagram 226 Manufactured Articles Covered by the Collective

Regulations (Law 88 part 2, Order 138 part 3, Order 144-2)
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18. items related to a buildings lot, structure, and facilities must
pass construction approval

19. this burden borme by the Architectural Standards Law

Diagram 225 Example of thé Application of Restrictions When
the Lot Lies in Two Different Districts (Law 91)
1. A district (surface area 60%)'
2. B district (surface area 40%)
3. In all of the examples to the left, the lot would be considered
to be covered by the restrigtions of district A.

4, lot

5. building would both be considered inside the bounds of district A.

Diagram 226 Manufactured Articles Covered under the Collective
Regulations (Law88 part 2, Order 138 part 3, Order 144-2)

1. use of manufactured article
2. district or area restrictions
3. Law appendix chart #2,epart 3 #13(13-2) used for metal, brick,
sand, glass , procelin structures that use motors with an output

greater that 2.5 kw.

4. first class restricted residential district, second class restricted

residential district, residential district, neighborhood commercial
district, commercial district

5. Law appendix chart #2, f part 1 #21 (asphalt, coal tar, pine tar
or petroleum residues)

6. all of the above plus semi-industrial disrticts

7. automoblie garages (constructed area greater than 50sqm.)
(excluding a garage attached to a home) |

8. first class restricted residential districts, second class

365
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restficted residential districts, residential districts

9. attached garages (surface area of home gréater than 300sqm.)
However, when half of the area other that thevgarage on the lot is
less than 300 sqm. then that amount will constitute the limit,
otherwise if less that 50 sqm. them 50 sqm. will be the limit.

10. first class restricted residential district

11. attached garage (structure surface area greater than 1,500sqm.)
However, when half of the area other than the garage on the lot is
less than 1,500 sqm. then that amount will be the limit. Also, if

the area is less that 50 sqm. then 50 sqm. will be the limit.

13. second class restricted residential district

14. attached garage (when the structures' surface area is greater
than half of the lot areé excluding the garage, however, this excludes
areas less than 50 sqm. )

15. residential districts

16. silos (less than 8 m. tall) (for storing feed, fertilizer, cement,
etc.)

17. first class restricted residentizl districts

18. Tourist elevators and amusement facilities listed in Law 88 part 1
(Order 138 part 2) (see diagram 176)

19. sewage disposal plant, garbage iseinerators, and other disposal
facilities

20. entire area under the Urban Plan

21. Note 1 : this does not apply ‘to temporary construction projects.
22, Note 2 : this does not apply to already existing buildings that
do not meet the requirements, nor to structures on the same lot with

the above (1), (2), (9).
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23. Note 3 : outline of the regulations which apply
Law 48 (land use district restrictions), Law 49 (special land
use district restrictions, Law50 (restrictions on lots, structures,
and facilities), Law 51 (approval for the postion of special structures)
Law 87 (change in land use), etc. and the constructiom approval

application procedures (Law 6) znd other procedural regulationms.
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CHAPTER IV

Necessary Procedures Prior to and During

() 288 Text)

The Construction Standard Act requires that certain engineering

the Existance of the Building

standards (regulations concerning practical matters) be adhered
to and that the goals of the iegulations be met. In order to
enhancebefficiency, it also sets up a system of procedures fox
the submission of papers including the approval confirﬁation
for  There is not only the Construction Standard Act but also
the Architects Act, which defines the qﬁalifications of engineers
who engage in production, maintainance, and management.‘ Besides
these acts, in order to monitor national economic activities,
papers .concerning statistical data on construction must be submitted.
Since various procedures are required at each stage of production,
maintainance, and management, it is necessary for owners,
construction managers, architects, construction superintendents,
and workers to be thoroughly familiar with these regulations.

This chapter, section by section, will explain these acts

and requlations. Figure 227 presents a summary of them.

Section 1. Prior to Construction

1. BRlueprints and Architectual Requlations

In order to secure, maintain, and enhance the engineering
standars of buildings, the Architect Act allows only certified

architects (architects with certification of the first and
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‘second classes) to draw up plans and to supervise constructions

beyond a certain size and with certain structures (exclusive,

restricted dealings: Architect Act, Article 3, Section 3-2).

Accordingly, in planning these buildings, a qualified
architect must be secured first. However, even when planning
buildings on a smaller scale, it is desirable to consult architects
in both the plannigg and the inspecting stages of the building.
Also under the Construction Standard Act,Anot.ohiy is approval
confirmation withheld form buildings violating the Architect
Act, but also the construction of such building is prohibited
(subject to penalty). (Article 5-2 and Section 2 of Articlé 6
of the Act.)

Among architects, the title of first class architect is
given to those who successfully pass the national ex§mination
and who register as such, and the title of second class architect
is givén to those who successfully pass the regional examination

and who register as such.

2. Approval Confirmation Regquest

Besides the Construction Standard Act, there are other
regulations governing the construction of buildings. These
regulations are imposed for the sake of public benefits and
public welfare. (Refer to Section 2 of Chapter 1). In essence,
most of these regulations are in conflict with the direct
interests of the owners. Therefore, it is necessary for
administrative agencies to oversee the matter. Also because

buildings are not purchased as finished products, it is necessary
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for agencies to oversee for the purpose of protecting the buyers,
the consumers, without sufficient engineering knowledge from
the planners and managers while they are at work. Under the

Construction Standard Act, the owner is obligated to submit
an approval confirmation request form to the Building Director.

The building Director is to examine it, checking whether the
plan meets all reéulations concerning construction (not only
the Construction Standard Act, but also all laws governing the
building site and the engineering standards for the structure
and equipment). The Building Director is also to notify the
owner of the result of his inspection within a given time
period (in the case of a special buildings or a large scale
building, 21 days; other buildings, 7 days). (Articles 6 and
7 of the Act). ‘
a) A range of buildings which require apprdval confirmation
are listed in Figure 229.
b) Blueprints have to be drawn up by an architect in the
case of a building zpoye @ given scale. (Refer to 1.5
c) Procedures and fees necessary to reguest approval
confirmation are listed in Fifure 231,
d) A certain penalty will be imposed if construction
starts prior to obtaining approval confirmation.

Note: Smaller scale buildings, which do not reguire the

approval confirmation, must meep regulations
concerning construction.

e) Figure 232 is an axample of an Approval Confirmation
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352

Request Form, which is defined under the procedure regulations
of the Construction Standard Act. (Regulation in Section 1,
Article 6.) (A reguest set consists of the bluprints and

a summary of construction palns.)

3. Permit Request

The submission of the approval confiimatidn‘xtquest form
is sufficient for regular buildings. However, some matters
which are prohibited under regulations of -the Construction
Standard Act can be permitted under certain circumstances.
Procedures for these special provisions are made. That is,

a matter granted by a special permit might adversely affect
the people living in the surrounding areas and produce a
complicated conflist of interest. Therefore, a desiénated
adminiétrative agency usually holds a public hearing by
inviting people with opposing views and obtains approval from

tha Building Commission prior to issuing a permit.

Figure 233 presents items requiring permits and procedures.

4. Other
a. Request for approval of new materials of construction grant a permit.
b. Approval of the Fire Department Chief (Article 93 of the Act).

The Building Director is to obtain approval fromrthe Fire
Department Chief when he requests the approval confirmation, while
the Designated Administrative Agency is to cbtain approval from
the Fire Department Chief when it issues a permit.

c. The Development Permit and other. The development of more than one

thousand square meters within the Urbonization Maintenance Zone
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requires to cbtain a separate permit for develomment from the Mayor, or
the Prefect (Articles 3 and 7 of the Metropolitan Act).

Section 2. Breaking Grownd

The breaking of the ground starts when the construction.plan is approved on the
basis of the blueprints and plans. It is essential that the actual
construction follows the approved blueprints. 'Iherefore; the construction
of buildings beyond a certain scale must be inspected by an architect.
(Refer to Clause 1, Section 1.) '

1. Report on Building Construction

The owner of the future-building has to submit, besides the approval
cmxfimationrequestfom,arepo:tonbuildingmnstnntiontpﬂmMayor.
See Figure 234. The purpose of this is to allow the goverrment to know
about the building activities. Therefore, the information will be forwarded
fram the Mayor to the Ministry of Construction and will be published in
Construction Statistics. This report must be submitted when the flcor
séaceoftheb\ﬁ.ldingexceedstensquareneters. You should be aware
that even in some cases where approval confirmation is not necessary,

this report must still be submitted. (Article 15 of the Act.)

2. Obligation to Display the Approval Confirmation

In the case of the construction of a building requiring the approval
confirmation, a note must be displayed at the construction site, stating
that the construction is legal and identifying the person who is in
charge. Also, the blueprints which were submitted for the approval

confirmation must always be kept at the construction site. The form of the
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note is shown in Figure 235. (Article 89 of the Act)

3. Hazard Prevent;on at the Construction Site

(Gmitted) (Refer to 3 of Section 6 in Chapter 2)

4. Limiting Usage of Special Buildings During Construction

To use a part of a building while add.i.t.i.ms,-inprc;vérénts, or changes
are being made might create danger in the terms of safety, fire prevention,
and evacuation, creating a serious disaster. Therefore, a Designated
Administrative Agency can order that the usage be limited during construction
(new buildings, additions, improvements, and moving), repair work, remodeling,
and demolition. This is Gone particularly in cases umlv:\.ng special

buildings and large scale buildings (Articles 90,91, and 92 of the Act).

5. The Planning and Submitting of a Description of the Safety Measures

to be Taken During Construction

The owner is required to draw up a plan dealing with measures for
safety, fire prevention, and evacuation, and to submit the plan to the
Designated Administrative Agency since, from the standpoint of fire
preventiaon, it is dangerous to use the building listed in Figure 236
during their construction: theaters, movie theaters, hospitals, hotels,
department stores, shopping centers, cabarets, other buildings with
similar usage (listed in Sections 1,2,and 3 of the Act), and underground

The construction of evacuation facilities and equipment refers
to the construction of those facilities and equipment listed in Figure 237.
Excluded from the list are those minor jobs such as painting the rails of

a balcony, replacing glass windows of entrance and exit doors, replacing the
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olored sheet of the lighting apparatus for emergency use and other jobs which

& not interfere with the maintenance of the evacuation facilities.

Section 3. The Campletion of the Construction and

the Initiation of the Building's Use

Once the construction has been canpleted and has passed the inspecticn
determining whether the building satisfies the standard determined
by construction related regulatiaons and Acts, the building can be used.
1. The Report of Campleted Construction: A report of completed construction
mist be sulmitted to the Building Director by the owner within four days of
axmpletion. A report form is presented in Figqure 239 (Article 7 c:f_~ the Act).
2. The cirtificate of Passing the Inspection and the Limits on the usages
of Special buildings: Within seven days after receiving the report of completed
construction, the Building Director must inspect the building and issue the
certificate of passing the inspection if the building complies with all
building related regulations and acts. Also, the buildings specified in
clauses one, two, and three of Section one of Article six of the Act (refer
to @A), (B), and (C), of Figure 229) cannot be used before cbtaining the
certificate of passing inspection (Article 7 of the Act). The same applies
to additions, improvement, moving, large scale remodeling of the buildings
specified in Clausesone, two, and three of Section one of Article six. This
includes the constnncuon of evacuation facilities and equipment (refer to
subdivisiaon five of the previous sectian), but excludes those buid.i.ngs which are
ron-malti unit residential quarters and those buildings which do not have
living rooms. |

However, use of the building is permitted if the Designated Administrative

Age.ncy-( that is, the Building Director, after the report of completed
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construction is submitted) has issuéd approval for temporary usage, or if
seven days have passed since the submission of the report of campleted

construction.

Section 4. The Maintenance and Management of Buildings

Once the building has been campleted and is in use, the maintenance and
menagement leaves the hand of the Building Director and moves to the hands
of the actual users, that is, the owner, the manager, and the occupants.

However, the maintenance and management of the buJ.ldJ.ng is not limited
to the maintenance of the engineering aspects of the upkeep. The condition
of the building should be maintained so that it continues to meet canstruction -
related laws and requlations (Article 8 of the Act). A breach of obligations
as maintenance manager may result in the production of a condition which violates
the Construction Standard Act. Thus, the maintenance manager may became subject
to penalty under Article 9 of the Act.

Also, if the condition violates other requlations as well, disciplinary
actions both administrative and legal, will be taken, as specified under each
law and regulation which is violated.

The author describes below the procedures for additions, repairs, remodeling,
and changes in usage and the procedure for periodical inspections. '

1. Additions, alterlations, moving, repairs, and remodeling:
a. All additions alterations, moving, repairs, and remodeling of
buildings which require approval confirmation must obtain that approval
confirmation.
b. large scale repairs and remodeling of the special buildings listed
in categories (A) and (B) in Figure 229, require the approval confirmaticn.



This applies equally to those buildings constructed before the

Act was enacted.
2. Installation of equipment: Approval confirmation is required (Article 87-
2 of the Act and Article 146 of the Regulation) in the buildings specified
in Qlauses 1, 2, and 3 of Section 1, Article 6 of the Act, when the installation
of elevators, escalators, and other building features specified by the Designated
Administrative Agency occurs (Section 2 of Article 12 of the Act).

a. Incaseabuiiding, through change in usage beccmes one of the special
buildings (a category (A) building with a total floor space greater
than a hundred square meters), it must cbtain approval confirmation
even though no construction is involved.

However, it is not required to cbtain approval confirmation
if the change of usage occurs within a "similar usage" category
(Article 137-9-2 of the Regulation).

b. Inthecaseofadiangeinusageina,build.ingwhichn‘equi.resaspecial
pemtit, the approval confirmation must be obtained, as in the case '
of a new construction.

3. Change in usage:

4. Periodical inspections and reports (Section 1 and 2 of Article 12 of the ’
Act, Article 5 and 6 of the Rules, Notices of the Minister of Construction
of 1970): In order to confirm the safety and fire prevention capacities

of a building, it is necessary that its condition be checked regularly. The
frequency of these inspection depends upon the usage and the scale of the
building. Therefore, the Designated Administrative Agency identifies certain

kinds of buildings and requests that the owners and the maintenance

Since the examination and inspection require specific professional
engineering ability, they are conducted by professional, certified examiners
and inspectors. When the owner or the manager fails to send a report, a



A list of buildings which must report pe;LodJ.cally is shown in Figure 243.

Section 5. A Report on the Demolition of the Building

Once the building ceases its function and is to be demolished, those who
will engage in the defplition are reguired to submit a. Building Demolition
Form to the Mayor, or Prefect. This report, like those dealing with the
construction of new buildings, will be given to the Ministry of the Construction
by the Mayor, or the Prefect. It will be used as statistical data and as
an index t&lmnitor constructian activities.

Also, if the building is destroyed or damaged through an act of God, the
report will be sent by the Mayor, or Prefect to the Ministry of Cor@truction
and will be campiled as statistical data.

Figure 244 presents the form of a Report on the Demolition of a Building
(Article 15 of the Act).

Section 6. Temporary Buildings

In the case of same disasters within city limits, the Designated
Administratice Agency is authorized to limit or to prohibit construction
within the disaster zone for up to 30 days after the disaster, if the Agency
judges it to be necessary for the purpose of city planning and zoning. The
purpose if this is to prevent the unorderly construction of mahy buildings
after the disaster which might cause future problems in city planning and
zoning (Aft.i.cle 48 of the Act).

In the case of temporary emergency buildings to accomodate to needs after
the disaster, the restrictions imposed by the Construction Standard Act

will be amended to be more lenient. These cases can be categorized into
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two groups listed below as t and 2 (Article 85 of the Act and Sectian 1 of
Article 147 of the Regulation).

1. Those buildings for which the Construction Standard Act, the Regulation.
and all rules in accordance with the Act and the Regulation will be lifted
(Section one of Article 85 of the Act).

a. Repairs trbuildings in the area of the disaster or its neighboring
areas, which-are determined by the Designated Administrative Agency,
if the repair startswithin a month after the disaster.

b. Construction of buildings within the area specified above in a., if
the construction starts within a month after the disaster and if it
falls in either of the following dategories.

1. The construction of buildings by the Natiocnal Government, local
public sector, or the Japanese Red Cross for the purpose of
aiding or rescuing disaster victims.

2. The construction of houses to be used by disaster victims if the
total floor space is ledd than or equal to 30 square meters.

2. Those buildings to which only same of the construction related regulations
will apply, especially those regulations dealing with the strength of

thé structure and the fire prevention facilities. In this category are

those buildings which it is necessary to rebuild for the public wellbeing,
such as train stations and Post offices (Sectian 2 of Article 85 of the Act).

The above mentioned temporary emergency buildings can be used for three

nonths, or with permission for the Designated Administrative Agency, they
can be used for up to two years (Section 3 of Article 85 of the Act).

3. Only same of the constructiaon related regulations, mostly those dealing
with the structural strength and fire prevention, apply to temporary
buildings on the construction site of a permanent building, Included as
temporary buildings are the office building, barracks, and construction

material shed. They can be used until the construction of the permanent
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building is campleted.

4. Pemmission from the Designated MAdministrative Agency for temporary usage is
reqxﬁredforothertarporarybuildingssuchasﬂuseinmmsaten;parksa:ﬂ
exhibition halls (duration of up to a year) and temporary stores for use while
the permanent store is in construction (duration is limited to the construction
period). Chly regulatmns dealing with structural strength and fire prevention
will apply to these buildings (section 4 of Article 85 of the Act).
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