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Preface

In 2007, UNCRD Disaster Management Planning Hyogo Office launched a project titled
“Housing Earthquake Safety Initiative” targeting four earthquake-prone countries: Algeria,
Indonesia, Nepal and Peru. The project aims to improve the safety of houses in these countries
through effective implementation of building code.

Nepal is an earthquake-prone country. The last earthquake that struck the country in 1988
killed more than 700 people and damaged tens of thousands of buildings. In Nepal, non-engineered
houses, which are built without proper structural safety considerations, account for 80 percent of the
total building stock. The National Buidling Code was established in Nepal in 1994 and was enacted
in 2003. However, the implementation is limited to a few municipalities. Some of the problems
hindering its effective impelmentaion include lack of capacity of building officials and low levels of
awareness within public.

The first national workshop was held in Nepal involving officials from the Department of
Urban Development and Building Construction of the Ministry of Physical Planning and Works,
Ministry of Local Development, Chief Executive Officers, engineers and urban planners from 20
municipalities, and representatives of international organizations and NGOs. The objectives were to
identify the country-context problems, raise awareness among stakeholders of housing safety, and
to formulate strategies for the effective enforcement of the Nepal National Building Code. This
proceedings is a record of discussions. UNCRD sincerely hopes that experiences and ideas shared
during the event will serve as a guide for carrying out concrete actions.
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Welcome Remarks

AMOD MANI DIXIT
Executive Director
National Soceity for Earthquake Technology-Nepal

Chair of the session and Secretary at the Ministry of Physical Planning and Works, Joint
secretaries at the Ministry of Local Development, the coordinator, UNCRD Disaster Management
Planning Hyogo Office, senior government officials, representatives from different municipalities,
and ladies and gentlemen,

I would like to extend warm welcome to you all for participating in this consultative workshop
on Effective Enforcement and Dissemination of Building Code. As stated earlier, this workshop is
an outcome of the joint initiative of four agencies. We have representatives from the government of
Nepal, the UNCRD Disaster Management Planning Hyogo Office represented by Dr Shoichi Ando
and other colleagues and NSET. Primary aim of the workshop is to collectively consult and argue
for developing a consensus course of action for enforcing and disseminating the national Building
Code of Nepal. We have had the National Building Code in place for several years. This workshop
will focus on the dissemination and implementation of the Code. We are not here for pleasure, we
are here to work and it is very important. We have to identify the problems and the gaps. What are
the methodologies to address them and what is the role of different stakeholders? Let us define
collectively the role of the different stakeholders and express commitments. This is the purpose of
this workshop.

We have to utilize the Building Code that we have. Actually, it is already quite late for us to
start its implementation. We have to enforce it effectively to keep our homes safe from earthquakes
and other natural disasters. We did not have this Code a decade ago. Now that we have it we should
all try to promote its implementation at all levels and every one has a role, from masons and
construction workers right to the top policy makers. Several municipalities in Nepal have been
implementing the Code with their own resources, with the resources available in Nepal and with
some external support. It has been demonstrated that it is possible to implement the building code in
this country. The cases are there. It is perhaps the best opportunity to enforce the Building Code
because we already have proper legal and policy environment in Nepal. Whatever is the gap the
government is taking very hard course to get those gaps filled. On top of that, we have the
international institutions who have consistently expressed their interest and concern to assist us. We
have representatives from UNCRD and various other agencies participating in this workshop. So
there are many others. Unfortunately, Resident Coordinator of the UN System in Nepal, Mr.
Matthew Kahane could not attend this workshop due to his very busy schedule. But the interest is
there. Now it’s our turn to shoulder the responsibility. We need to discuss and develop consensus.
Now we need to identify the problems and ways to address them. | look forward to very exciting
moments today and tomorrow. Having said this, 1 would like to thank you all for sparing your
precious time for this workshop. Once again, | would like to welcome you all for coming to attend
the workshop. All of you have been extremely busy with your internal plans and workshops.
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Despite that you have given your valuable time for the next two days. | welcome you again. Thank
you very much.
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Opening Remarks

SHOICHI ANDO
Coordinator
UNCRD Disaster Management Planning Hyogo Office

Good morning, Ladies and Gentlemen. | am Shoichi Ando from UNCRD Disaster
Management Planning Hyogo Office in Kobe, Japan. | am very pleased to have this opportunity and
I thank Mr. Kadariya, Acting Secretary at the Ministry of Physical Planning and Works, Mr. Som
Lal Subedi, Joint Secretary at the Ministry of Local Development, Mr. Kishore Thapa, Joint
Secretary at the Ministry of Physical Planning and Works in Nepal, and all distinguished
participants from different ministries and municipalities and from institutes and universities from
Nepal and Japan.

Firstly, 1 would like to introduce a brief history of UNCRD. UNCRD was established in 1971
in Nagoya, which hosts the Headquarters of Toyota Motor Company. Nagoya is the third largest
city in Japan. In the 1960s, Nagoya was also known for economic and social development in Japan.

The United Nations decided to disseminate the Japanese experience to the Asian countries and
the world through regional development experiences. Kobe was affected by an earthquake in 1995
and that experience is also worth disseminating and sharing all over the world. UNCRD Hyogo
Office is now implementing disaster management projects. The UN declared the 1990s as the
International Decade for Natural Disaster Reduction.

I understand that the Nepalese government established the National Building Code in 1994.
Now it is at the stage to disseminate the National Building Code in the municipalities. The UN
organized the World Conference on Disaster Reduction in Kobe in the 2005. That conference
adopted the Hyogo Framework for Action. UNCRD is implementing Housing Earthquake Safety
Initiative (HESI) now as one of the projects of the Hyogo Framework for Action. In the first phase
of the project, we are now implementing an Anti-seismic Building Code Dissemination Project,
abbreviated as the ABCD Project. We are very pleased to hold this workshop as a first conference
after that event. This time, we have invited Prof. Shunsuke Otani, a world famous professor of
reinforced concrete structure from Chiba University, former Director of Building Guidance
Division of Hyogo Prefecture Government, Mr. Nobuaki Takahasi, and Mr. Masahiko Murata from
IRP. Safety of housing and building is key to social and economic development all over the world.
This time, | understand, the Ministry of Local Development and Ministry of Physical Planning and
Works, and all municipalities are keen to introduce and appropriately implement the building code
and building or urban control system in Nepal. | hope Nepal will have a great success. Again |
would like to thank you for your participation. Thank you very much.
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Remarks

VIJAYA SINGH
Assistant Resident Representative
UNDP Nepal

Thank you very much. | was thinking | was going to be late for 10 minutes or so but now I
realize that 1 am quite on time. It is my golden opportunity to make my remarks. Mr. Chair,
distinguished guest from UNCRD, distinguished high level government officials, participants from
the UN agencies, from other institutions, ladies and gentlemen.

Though this remark was supposed to be given by Mr. Matthew Kahane, UNDP Resident
Coordinator, because of his busy schedule, he could not make it and | got the opportunity to say a
few words on behalf of my institution.

I think it is a wonderful opportunity that many UN agencies are coming together in this region,
particularly. It is giving us some thoughts and some ideas and helping us build our national capacity
to respond to the risks of natural disasters. Particularly in this context, the United Nations Centre for
Regional Development Disaster Management Planning Hyogo Office, Japan, is proposing to
implement three-year HESI project in four countries —Indonesia, Nepal, Peru and Algeria — aiming
to develop an effective system of disaster-safe housing, including building code implementation and
dissemination. Many of you may have heard that Japan is also involved in supporting a regional
program aimed at earthquake risks reduction and public preparedness in five countries — Nepal,
India, Bhutan, Pakistan and Bangladesh. All the five countries are participating in this regional
initiative. Nepal is also preparing its best to participate in this initiative. | see a lot of synergy
between the two initiatives supported by the government of Nepal where the United Nations Bureau
of Crisis Prevention, United Nations Centre for Disaster Management, UNDP and IRP are fully
engaged with national governments and other national institutions to build the national capacity for
disaster risk reduction works.

It is very evident and we all realize that in the developing countries — Nepal is not an
exception — structural safety of the building is not sufficient and they are all exposed to the risks of
earthquakes if they happen and, of course, they could happen any time. We also realize that unless
we have safety measures ensured, we cannot prevent the possibly huge losses and damage of life
and property that could happen at any time because of the natural disasters. In this context, it has
been very imperative for all of us to strengthen our capacity to look into the gaps in the policy and
implementation and the capacity that prevents us to build disasters or earthquakes resistant
buildings. We have building codes, we know they are being enforced, but again we need to talk
about how much we have been on the ground to reinforce it. We realize that there is a huge gap. We
know that very limited municipalities have been partially implementing the building code. | think
this workshop would provide wonderful opportunities for all of us to look into the gaps to identify
the key areas and how these gaps can be addressed. | think this is the whole purpose of the three-
day workshop organized by UNCRD HESI program, and, whatever comes out of that, I think it will
help us all formulate the plan of action for the HESI initiative. We also hope that whatever comes
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out of this workshop will also help us to build the synergy between another program, which, | just
mentioned, Earthquake Risk Reduction and Disaster Preparedness, which is also going to be
implemented very soon in the five countries of the region. So this workshop will be able to discuss
all the issues because | see the participation not only from the policy level but also of the key
persons in the municipalities who are involved in the building code implementation on day to day
basis.

It just reminds me that in 2006, through UNDP we supported the Ministry of Local
Development to organize some training events for key municipality engineers to aid their
understanding of the principles behind the building code implementation and to, at least, give them
opportunities to realize this and implement the code as far as possible. There are two main gaps
there: first, a one time training is not sufficient and, the second, the whole building code
implementation has not been institutionalized within the municipalities as yet. | would like to repeat
that just organizing one time training for engineers is not sufficient. A series of training needs to be
organized for them. Next, just training the municipality engineers on the techniques is not sufficient.
We need to institutionalize the technique within the municipalities. So the whole municipality
system has to come together in the task of implementing the building code. | hope these are some
practical examples that | picked during the training for the municipality engineers last year. So, not
taking most of the time, | hope deliberations in this workshop will be helpful for the country, for all
who are involved in earthquake risk reduction or disaster management — the government and the
donor agencies, INGO and NGO partners, municipalities etc. | would like to conclude my remarks
by welcoming our delegates from UNCRD to Nepal. We are going to take building code
implementation seriously and this makes sense to the country and we will integrate it into our
programs as far as possible. From now onwards, | hope that the outcomes of the workshop will
provide a common platform to work together and I wish a success of the workshop. Thank you.
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Message from the Honorable Minister Dev Gurung,
Ministry of Local Development, Nepal

SOM LAL SUBEDI
Joint Secreatry
Ministry of Local Development

Chair of the inaugural session, Dr Ando, the Joint Secretary, the Director General at the
DUDBC, Chief Executive Officer at the Kathmandu Metropolitan City (KMC), municipality
officials and invitees representing different sectors. We are organizing this two-day workshop on a
very timely issue. Since the theme of the workshop is self-explanatory there is no need to explain
this further. | feel this speaks of two ways to resolve our problems. How can we implement the
building code effectively and what kinds of problems exist. By the end of workshop tomorrow
evening, we definitely will be able to find a way out. We often talk about the policy issues. | feel
the policy is clear. The problem that we face here is lack of implementation. Local Self-Governance
Act (LSGA) has been given the responsibility to facilitate the local bodies, and the Regulation on
Work Division requires the Ministry of Physical Planning and Works to facilitate the national
policy. Yet, we do confront problems while implementing the Building Code. If we analyze the
characteristics of urban development around the world, the municipality seems to exist as the local
government or its eldest organ. It occurs to me the political thought process also started from big
cities. Neighboring India has established municipal corporations in different places such as Madras,
Mumbai and Kolkata. Rural Development Institutions are found to have come into existence nearly
200 years after the municipal corporation came into being. In Nepal also, the municipality was
instituted before the village development committees. Despite all this, our orientation is not
progressing well. As a result, risks are running parallel to the building construction itself.

Likewise, the local wheel is most important for the implementation of the BC. Local leaders
and friends of municipality, | think, should give special attention to this. We have failed to ensure
facilitation from the central level. These problems cropped up also because we could not channel
human and financial resources down to the municipalities in a package when LSGA was introduced
as part of a decentralized system.

Public awareness is also necessary both at the central and local levels. The other important
part is development of municipal resources. We have not been able to implement these policies due
mainly to the lack of technical know-how and motivation, and of course, we have other burden as
well. Two years ago, we had organized two discussions — one in Kathmandu and another in Butwal
— on building codes for the technical hands at municipalities. As I recall, some of the participants
were completely surprised to know what could happen to their private buildings (apparently
because they realized the houses they lived in, structures they built did not follow the BC). We need
to develop our own policy and program. We have not been able to implement the policy because we
have not been able to adjust the programs that we have at hand.
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To put it in short, we had invited representatives from 20 municipalities and | hope they are all
here. They need to analyse their own capacity and identify the existing gaps that hinder the
implementation of the building code. Once the gaps are identified we need to work on the next steps
— formulation of projects. We can no longer escape saying that we have no capacity. Instead, if
municipal officials come with the determination that they can implement the building code, the
centre can push through implementation in phases.

The most important part is motivating the people and raising public awareness about BC as a
solution. Maybe municipalities do not have adequate funds to organize awareness campaigns, but
they should at least come with the commitment that they will be able to enforce the building code.
Of course, there is a concern that the construction costs may rise, giving the citizens additional
financial burden due to the need to get the drawing accepted and additional tariffs. One way of
addressing this would be lowering the existing tariff. | feel decreased tariff will certainly motivate
the public to translate into practice the building code. If doing this takes a lot of resources away
from the municipalities, then we could think of alternative packages to address this problem.

It would really make it easy if we could have a tentative estimate of how much our own
resources could contribute and how much the donor resources could do. The other important thing
is that we should place this program in periodic and annual plans of the municipalities because
Nepal is in danger in terms of code management. Therefore, municipalities should take this right
down to the local level. We need to implement the building codes on the basis of the classification
of the municipalities. Lately, we have also increased grants to smaller municipalities. Municipalities
will be able to implement the program in areas where there are unoccupied lands and where the
building codes may be implemented without too many cost implications. In heavily urbanized areas,
especially in Kathmandu Valley, we need an integrated package.

Participants and representatives from different municipalities participating in this event are
required to discuss ways how we can proceed ahead and how we can implement the code. They also
need to analyze strengths and weaknesses of the municipalities. We should discuss as to how these
weaknesses can be addressed and what can the local/central levels do and how we can collaborate
with the donor community to be able to implement the building code. We should strive to prepare
programs by promoting the local autonomy act.

I would like to thank the organizers for giving me this forum to express my views. Also, |
would like to thank UNCRD, UNDP, Ministry of Physical Planning and Works and Ministry of
Local Development, for their invaluable support to organize this very useful workshop that aims at
exploring ways to translate the building code into practice more effectively. | wish this workshop a
success. May this workshop be able to help municipalities carry out their work smoothly and
identify roles and priorities of different agencies, including the donors, evolve an implementation
strategy and who should do what to mobilize assistance or, if we can not do, how and what type of
assistance we need to look for. To sum up, we need to develop a comprehensive plan and | hope
this workshop will be able to achieve this. Thank you.
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Remarks by the Chair of the Session

PURNA KADARIYA
Acting Secreatary
Ministry of Physical Planning and Works

Good morning and Namaste to all of you. UNCRD representative Dr. Ando, Joint Secretary of
Ministry of Local Development Mr. Subedi, Assistant Resident Representative of the UN System in
Nepal Mr. Singh, Executive Director of NSET Mr. Dixit, distinguished guests and volunteers who
have come here from abroad, joint secretaries at different ministries, Director General at the
Department of Urban Development and Building Construction, the Chief Executive Officer of
Kathmandu Municipal Corporation, University professors, General Secretaries of municipalities,
ministry officials, chiefs of different municipalities, journalists, ladies and gentlemen.

As we all know, our country is vulnerable to earthquakes. There is a high probability of an
earthquake measuring 8 on the Richter scale. It has been long since we have not had a major
earthquake, which could rattle us at any time and cause huge loss of lives and property. The
earthquake (6+ on the Richter scale) that hit the eastern region about two decades back destroyed
65,000 houses and affected some 700,000 people. Floods and landslides have also caused huge
losses of life and property, but the state has not been able to respond to these natural disasters
effectively. Neither have we been able to pre-plan responses to such disasters. We have not been
able to mobilize the means of transportation, nor have we been able to use other means and
resources at our disposal, including knowledge and know-how. Disasters may happen any time,
anywhere and we can do nothing about it. At the best, we can only pre-plan a response to such
disasters. For the past one decade or so we have been organizing discussions, studies, analyses,
sharing sessions, seminars and workshops to be able to pre-plan in case of natural disasters, and an
earthquake in particular. These activities have had good impact at the national level. | want to thank
all who have been working in this area. You have made an important contribution to the country.
May our energy and spirit remain, as has always been.

However, we can not rest assured. This can not be a campaign of UNDP or UNCRD or that of
the responsible ministry and management of natural disasters, this should be a national campaign.
We cannot just think the earthquakes come and go. Quakes will destroy our investments. Therefore,
we should not lag behind in implementing the building code. Or else, this will destroy us all. We
should play our part responsibly. Let me share with you that the international community is willing
to extend assistance in this regard. Their support should not be limited to organizing seminars and
workshops. Our municipalities need support to implement the building code. We have already
discussed the need to implement the building code, and made necessary preparations to that effect.
The need of the hour is to implement these codes on the ground. In this we need to organize
ourselves.

We should never lag behind in implementing the building code. We can’t shrug off the
responsibility to implement it and should mobilize all organs to ensure proper and effective
implementation of the code. However, helping us organize seminars alone won’t help; we need

9
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support in the municipalities. We must request the UN agencies in helping us implement the
building code in the municipalities. We have discussed quite a lot, we have prepared work plans, we
have prepared check lists, we have prepared all procedures for implementing the building code, now
the time has come to go to the ground and start operations at the ground, at the users’ level.

Lastly, I would like to thank the UNCRD for picking Nepal as one of the four priority
countries. On behalf of the government of Nepal, | wish to extend thanks to Dr. Ando for his
goodwill towards Nepal. This type of support is very crucial to Nepal and we highly appreciate the
UN gesture. This program should not be taken as something particular to one ministry or
department. | would like to stress here again that this is a program of the government and the
Government of Nepal is committed to it, but needs support from all, the municipalities in particular.
The civil society, house owners, technical society, all wings of the government, and engineers who
design buildings should act responsibly to avert the future crisis by implementing the building code.

I thank you all once again for giving me this opportunity to put across my views. | hope the
workshop will be successful in its objective and declare the closure of the inaugural session.

10
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Building Code as a Tool for Sustainable Habitat

KISHORE THAPA
Joint Secretary
Ministry of Physical Planning and Works

Thank you, Chairman. Distinguished delegates, ladies and gentlemen. | would like to make
my presentation in the Nepali language. However, the paper itself is written in English. | want to
stress on two words: Building Code and sustainable habitat. In its simplest sense habitat stands for a
human settlement in rural or urban settings. By sustainable habitat, | mean, human settlements as
per the need of the settlers and that are affordable. Community-managed — not the government-
managed — settlements are more sustainable. Settlements that use less energy and where energy may
be derived from natural sources are more sustainable because natural sources of energy release less
carbon, naturally causing less pollution. Sustainable settlements are safe from natural disasters and
can recover faster from the effects of disasters. Japan, for example, recovers relatively faster from
disasters, compared to many other countries in the world. Our South Asian neighbor Bangladesh is
developing her capacity along the same line, as the country is prone to natural disasters.
Bangladeshis are utilizing their earlier knowledge to develop quick recovery systems.

Building Code is not an act by itself. It’s a set of standard practice approved by the
engineering society. The code provides a guideline to design and build constructions in a particular
way. We need an act to enforce the building code. In Nepal, we have an existing legal provision
(which came into force before the act on Building Code) that fulfills the legal requirements to
enforce the building code. Building Code is also an engineering tool that keeps constructions safe
and makes it easy for the users. This is not something, not an act drafted by the lawyers and legal
practitioners. The building code is a document developed by and for the engineers themselves. Our
municipalities are seemingly confused about the building code and the regulation/by-law on
building construction. Some call it code and some call it a set of standards. There’s a need to clear
this kind of confusion. The code only ensures any building’s physical/structural safety and does not
deal with, say, the adjacent road size or land size or right of way etc. Structural safety of a building
deals with the foundation, pillars, and the slab beams so that they can resist the earthquakes. We
need to understand that the code exclusively deals with the “interior’ issues of a building. Hence, it
doesn’t have anything to do with the city planning or city infrastructure development on the whole.
These have to do with by-laws/regulation on building construction. Building code is only concerned
with physical, structural safety of a building. Municipalities therefore need to look into the building
code as well as by-laws. Building code and by-laws on buildings are different to one another and we
should not mix them. When approving a building design, we should ensure that we have considered
both. The Building Code 2003 has been passed by the cabinet, and there has already been a
regulation in place since 2006. These arrangements require both government and private buildings
to follow the building code during construction. The Parliament is looking into the amendment
proposals. As soon as the House clears the amendments the building code will come into force. A
high level committee has also been set up to monitor implementation of the building code. Secretary
of the Ministry of Physical Planning and Works heads the committee that also comprises
representatives from the Department of Urban Development and Building Construction,
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municipalities, Ministry of Local Development and other stakeholders. This legally mandated
committee oversees the implementation of the building code and, if need be, modifies it. The
Department of Urban Development and Building Construction sits in the front seat in the entire
process. Virtually all (about 90%) of our buildings are non-engineered structures, mainly privately
built residences. The 10% engineering structures include big hotels and offices that are in line with
the engineering concepts. The private sector tends to think that it can build houses on its own. Also
with development have come the high rise buildings, which do not seem to pay particular attention
to the structural safety and risks of fire. The varied designs have led to an increase in the number of
traditional, asymmetric buildings. Looking at it from seismological point of view, structurally
unsafe high rise and asymmetric buildings are important challenges in Nepal, mainly in Kathmandu.
Besides, there is maximum use of composite materials in building construction, such as, marble,
concrete, glass, woods, and other textures. If these materials are not used properly these could
actually make the buildings unsafe. RC buildings look more like a rule. Even in remote areas,
people have been building RC structures on the slopes. There’s no quality control. RC structures
require proper use and mix of construction materials and enough attention should also be given to
coding and curing. People tend to think RC construction is all about mixing of construction
materials and this is quite serious.

The building code consists of four parts: (a) State of the art buildings (which are either built
by foreign agencies or meet the international codes). Not that we Nepalis can not afford state of the
art structures. (b) Professionally engineered structures are buildings that measure 4.5 meters in
height, have three or more stories and possess more than 1000 sg. feet. (c) Mandatory rule of thumb
means areas where sub-inspectors monitor and supervise the construction in the absence of
construction engineers. (d) Guidelines for the rural constructions include buildings constructed by
local contractors in the absence of engineers and sub-inspectors. Therefore, we implement the code
that is applicable in a particular context. The engineering college graduates do not have sufficient
knowledge about the building code, which makes it a bit difficult to implement the code itself.
Some college teachers and graduates do not even know that there is a building code. This is a
serious problem. Even the professional engineers/architects are not trained adequately on ways to
implement the code. The training that we are organizing for engineers benefits only those affiliated
with the municipalities and we have not been able to reach out to freelance and engineer consultants.
To date some 4000 masons have been trained. We do need to review the building code. We in
Nepal consider M15 as concrete structural complete, while in India it is M20. Before we take any
decision we need to decide whether we stick to M15 or adopt M20. The building act is under the
purview of the interim parliament and we hope it will be passed soon. The other important thing is
that only Kathmandu Municipal City and Lalitpur Sub-Metropolitan City (LSMC) have committed
to implementing the building code. Other municipalities have expressed their interests, but have not
yet pronounced their commitment explicitly.

Including the Building Code in the engineering curriculum is the first step toward its
implementation. Also, while issuing license to engineers and architects Nepal Engineering Council
should adopt a policy that requires the engineers and architects to implement the Building Code. In
the municipalities the Building Code should be implemented phase-wise as it may not be practical
to enforce the code in all municipalities together. Likewise, the government and municipalities
should work on core foundation and standard operating procedure, such as, applications and check
list on the Building Code. The Code itself needs to be reviewed periodically. There should also be
provisions to scrap the license of engineers and architects who violate the Building Code.
Professional societies, such as, NSET, SONA and engineering associations should engage in
training and raising awareness among their members and the general public about the Building
Code. Publishing the building code and disseminating it is also a big challenge. There also is a need
for peer review, which means fellow engineers and architects themselves (and not the government,
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lawyers, court and ministries) evaluating whether the BC is followed or not. Before | sum up, |
would like to stress that the government strategy should be to enforce the building code through
regulations, laws, acts and penalty in case of violation. Government control should play a small role
but compliance should play a big role in the implementation of the Code. Designers, building
owners and contractors all have an important role to play. Over the time, government control should
be on the decline and compliance on the rise, for the government can not control every thing all the
time as the government has its own limitations. Therefore, there should be a heavy focus on the
compliance part of the Code. Thank you.
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Millennium Development Goals (MDGS)
and Housing Earthquake Safety Initiative (HESI)
for Sustainable Development

SHOICHI ANDO
Coordinator
UNCRD Disaster Management Planning Hyogo Office

Thank you. I am Shoichi Ando from the United Nations Centre for Regional Development
branch office in Kobe. | am happy to have this opportunity to introduce the broad objectives of the
UN MDGs and the Housing Earthquake Safety Initiative for sustainable development and related
information on housing safety.

First of all, this is a picture of Kobe immediately after a big earthquake that occurred 12 years
ago. Mr. Thapa shared that 90% of houses are not engineered in Nepal. In Japan 70% of the houses
are so-called not engineered, meaning wooden structures constructed by carpenters. Most of the city
areas were covered by one or two storied wooden houses that easily caused fire. Immediately after
earthquake, the water supply stopped. Even if there was a fire fighting team, they could not
extinguish the fire. Fortunately, this day of the earthquake in Kobe was 17" January, was winter
time and early in the morning, there was not much of wind. Therefore, the fire stopped within two
days but several areas were damaged by fire by then. This is one of the typical Japanese earthquake
disasters. As you can see the slides, this is Kobe, where the residential streets are covered by houses.
Most of the houses, as | mentioned, are made by wood.

This is the case of Pakistan Kashmir earthquake in 2005, but I took the pictures in March 2006,
about 5 months later. This is the city of Muzaffarabad, where most of the buildings and houses are
made of bricks and stones. You can also see the landslides in the mountain and this is also the case
of Muzaffarabad city. This is also the case of Bararkot in Pakistan. Even the engineered houses
were destroyed by the earthquake. This is the case of Indonesia last year in May 2006. In Indonesia,
traditional houses are made of wood but recently they have started constructing brick structures.
Especially in the case of Indonesia, the brick houses are not so strong. As a result, many houses
were destroyed although it was not a big earthquake.

Through these experiences, UNCRD started several projects. In most of the projects we use
some demonstrations or model projects. Through this model project we train experts and help build
capacity of the technicians. As reference, we also educate the people. The motivation is one of the
keys to proceed not just for the governments but also for the experts. We use model projects for
demonstration at both ways.

This is history or series of UNCRD projects. You have some pamphlets with you, the

pamphlets include pre-project activities. One is Gender in Community Based Disaster Management
(orange paper) and the blue pamphlet is about School Earthquake Safety Initiative and the green
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pamphlet is about the Housing Earthquake Safety Initiative. We are now implementing these three
projects. Most of the projects are targeting to increase disaster preparedness.

In this preparatory stage, we concentrate on six fields. These are: public awareness, education
for technicians, community development, technology development, urban control and building
control. These are the fields that we are now managing. About the housing safety, there are many
factors and fields that can mainly be divided into three fields — social, economic and
environmental/physical policies.

Building code is a part of social policy, but it is not the only instrument that can secure the
safety of houses. We not only need the building control policy or building guidance policy but
license issuance and urban planning are also critical to building safety, as Mr. Kishore Thapa also
mentioned. Also, in some of the cases, in the case of Japan, the national government has prepared
housing loan policy but it has already been privatized. In case of public housing loan system we
apply the safety standards. It is the minimum same standard for building code, and we put some
upgraded standard in the case of the housing loan system. Economic policy such as assurance
system also helps to disseminate building code and building safety. This is just an academic
analysis. There are several policy tools, such as, regulatory policy tool, economic policy tool,
voluntary policy tool, information policy tool and research and development policy tool in terms of
government policy. We analyze the code from the viewpoint of effectiveness of safety. Code is
compulsory if it is based on the law. Voluntary tools and performance rating are not so strong tools
in terms of effectiveness. But economic efficiency such as voluntary tools is high. In case of
building code, economic efficiency is high because it does not need so much public funds. The last
point is administrative feasibility, and it is important. Actually, in case of the building code, there
are some difficulties and challenging issues in terms of administrative ability, as experienced by the
5 countries and Japan. These are the information on the policy and implementation of the Building
Code. | think it depends on the culture and socio-economic conditions of the country so there is no
universal solution.

As far as | understand, Nepali government has already done a lot and those experiences will
be helpful for other countries. Building code is not only about secure and safety of buildings and
houses, but now it also extends to the environmental cause, regards the need and concerns of, say,
the physically disabled persons and fire safety and so on. Building code is closely related to the
planning code or the zoning code. Having only the zoning code is not enough to secure the safety of
houses, neither is the building code alone enough. So both — planning/zoning code and the building
code — should be combined effectively. This is the experience from Japan and other countries.

This is a reference to what we are proposing to the Indonesian government on how to
disseminate the national Building Code to the municipalities. The Indonesian government prepared
their draft Building Code way back in 1965 but they established the law in 2002. And, the
enforcement began only in 2005 just after the big Sumatra Earthquake. After experiencing multiple
earthquakes, they are now trying to implement the Building Code in all municipalities. But only big
cities like Jakarta and Bangdung are implementing or starting to implement their Building Code.
Many other municipalities are waiting. UNCRD and Japan International Cooperation Agency
(JICA) are assisting the national government of Indonesia in the dissemination and implementation
of the Indonesian building code in the several municipalities. The recent experience in Indonesia is
very helpful to introduce the Building Code in the municipalities and the residents are very keen to
learn how they can secure the safety of their houses. In this case, we just divide the way —
engineered construction and non-engineered construction.
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And, lastly, I would like to introduce the MDGs in view of the objectives of the United
Nations organizations and institutions. MDGs were adopted in the year 2000, just before the new
millennium started and there are eight concrete goals. There are 8 categories. In case of Nepal,
poverty has been reduced by 10% in these eight years, while an 8% improvement has been achieved
in the case of literacy rate. In the past 15 years, very great improvements have been achieved in
Nepal, and, in the health sector, the urban sanitation facilities have also been improved. We do
appreciate the efforts of Nepal. HESI program is closely related to the MDGs, particularly to
poverty reduction.

In many countries, the poor people are living in vulnerable houses. However, if we put only a
little money to improve the structure and safety of the houses the conditions will improve. The
improvement in housing will also help improve the state of sanitation — people will live in a healthy
and safe environment. So, we are trying to achieve the MDGs through HESI program and the HESI
program is aiming to achieve the Hyogo Framework for Action. This is also the process related to
the MDGs.

Finally, 1 would just like to introduce you to this orange book, which you have in the Nepali
and the English version. This is just the case of our former project in Nepal, Community Based
Disaster Management, and this is a record, for your reference, | believe, to implement the Building
Code. One of the tools is community based activities and, as far as | understand, the Nepali
government and municipalities, UNDP and also NSET, are experts to implement and educate the
people to motivate their communities to secure their own houses because securing the houses means
securing safety of our own families. That is the basis of social development. This is my presentation
and just after lunch Mr. Takahasi will introduce the video of the Kobe experiences, disaster
situation and also the post-earthquake reconstruction process of Kobe. So the video will also help
you understand the background and the real situation in an earthquake. Thank you very much.
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Decentralization, Local Governance and
Building Code Implementation
DINESH KUMAR THAPALIYA

Chief Executive Officer
Kathmandu Metropolitan City

I am presenting here some of KMC’s activities and issues that we faced in the course of
implementing the Building Code. My theme is decentralization, local governance and building code
implementation. Decentralization and local governance have become so obsessive issues that they
may even come in our dreams. Therefore, | do not need to talk more about them and will focus my
presentation on the Building Code implementation issues.

The Building Code is something that is supposed to be implemented by the local government.
The role of the central government limits to the formulation of policy, rules and regulations, and
setting acceptable standards in place. Implementation depends on the local level and that’s what the
philosophy of decentralization is. The Act on Local Autonomy requires us to exercise freely and
independently the rights vested in us. Within the limits of this Act we have to manage resources and
implement effectively the policies of the central government, including the Building Code.

Now | would like to talk about the role of the municipalities, not just KMC, in the
implementation of the National Building Code. The Act on Local Autonomy grants us some rights.
It assigns municipalities the responsibility to approve the design and issue permission for any kind
of construction within its territory. We are also required to set building standards and implement
them. In Kathmandu we prepare a standard at the central level and implement it at the field level by
making some minor changes if need be, but we make sure that we are within the broad guidelines.
In case of other municipalities across the country, they can also do the same within the Building
Code and the limits set by other acts, rules and regulations. If there are buildings that defy the
Building Code we can order its demolition. We also need to monitor if the buildings under
construction in different parts of the town are in compliance with the Building Code or not. It is also
our responsibility to settle the disputes related to building construction. Legal officer at the
municipality plays a leading role in this. | am sure KMC’s legal officer will deal with it during his
presentation later. Municipalities are also responsible for organizing training, workshops and
dissemination activities related to building construction.

Now | would like to talk about what policy KMC is adopting and what activities it is
undertaking in the course of implementing the Building Code. KMC’s policy is to encourage
earthquake resistant building constructions. Our efforts are to create an efficient mechanism to
effectively implement the Code. We have already some of these in place, about which I am talking
next. It is within our policy to set particular standards to allow particular buildings in particular
areas. KMC takes action against those who defy the Code and who do not seek permission while
constructing their buildings. KMC does consultations with the stakeholders to implement the
Building Code effectively. KMC started right at the beginning implementing certain standards,
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which have now been incorporated in the Building Code. For example, when approving the
drawings of proposed buildings, we make sure that the building extending over 1000 sq ft of land
and going more than three stories must be constructed under structural design. We have been
following this since 1995. KMC Board decided to implement the Building Code in 2004, roughly a
year after the Code was passed by the government. KMC has a committee, designated to approve
the proposed building designs. This committee comprises representatives from the Pulchowk
Engineering College, Department of Urban Development and Building Construction, KMC and the
Society of Consulting Engineers’ Forum. KMC classifies buildings in Category A (institutional
buildings) and Category B (buildings that need to be designed by the engineers) on the basis of the
Building Code and gives approvals to the submitted designs only at the recommendation of the
Building Code Implementation Committee that oversees whether the designs meet the specific
conditions. Building designs submitted by overseers will be decided by the municipality on the
basis of separate sets of criteria. In case of buildings with rather complicated designs we put the
designs before the committee, which takes the decision to approve or not to approve. We approve
the designs in two phases. The first phase allows construction up to the DPC level and move to the
stage two only after the design engineer confirms completion of the stage one construction. This
also provides with a window of opportunity to monitor whether or not the Building Code is being
followed during the construction. Land/building tax, 4-feet wide access road (as set by the
municipality) and approved design are to be included compulsorily when seeking the construction
completion certification. We do not give the certificate if the design is not approved beforehand.
We provide training for engineers, junior engineers and masons in collaboration with other agencies,
including NSET. Lack of resources, both financial and human, seems to hamper the monitoring of
Building Code implementation.

The level of public awareness about Building Code is extremely low. The public at large is
also misled by the perception that following the Building Code would involve extra costs. While the
Code is intended for the house owners, the owners, sadly, do not feel the need to adhere to it. There
has not been any significant increase in the number of building construction in KMC, as compared
to the construction in the previous year. We feel that people are increasingly moving out of the
KMC to the adjoining Village Development Committees (VDCs). One of the factors motivating the
people to shift away from KMC, to me, is that there is absolutely no hassle in the VDC — one need
not follow the Building Code or do they need to get their designs approved before starting the
construction. That’s why we can observe a variety of buildings in the VDCs. Within KMC also, |
have to admit shamefully that about 50-60% houses are built without any regard to the Code. We
have a plan to counter the tendency to build constructions that defy the Code, but have not been
able to translate it into action. We also do not find ourselves in situations where the construction
goes right in order of the design. Or else, how would we have buildings completely defying the
Code and in some extent the design itself. There are also cases that buildings built in one place are
based on the design approved for another place. This kind of situation occurs when we fail to
monitor properly. We have not been able to do the technical supervision of the building and there is
a shortage of workers and masons trained on building construction. We need additional resources to
monitor the construction and | feel we should go jointly. We should also bring about necessary legal
reforms so that we can penalize those who violate the Code and legal provisions. There’s a need to
forge better coordination between the local bodies so as to monitor proper implementation of the
Code. We should also provide adequate training to designers, construction workers and masons and
we have already started this. We need to ensure that only trained construction workers are employed
during the construction and there is also a need to raise public awareness about the Building Code.
KMC feels that there is also a need to make the designers accountable that they should see whether
the construction is strictly in line with their designs, which are approved by the municipality.
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We have to be clear in no uncertain terms as to who is actually responsible for approving the
proposed building designs? Is it something that needs to be tackled politically or is it an
administrative issue or is it a purely technical, engineering issue? I personally feel this is completely
a technical issue and should therefore be left completely to the technicians and engineers. This
should not be something to be done by the elected representatives of the people. Unless the experts
themselves are made responsible we cannot implement it fully. Periphery and surroundings around
all municipalities, not just KMC, are rapidly urbanizing. These VDCs will gradually be integrated
into the municipalities. Kathmandu is a highly vulnerable seismic zone and we have repeatedly
communicated this to the public at large. Suppose, massive earthquake strikes Kathmandu — will it
only concentrate in areas where buildings are constructed according to the Building Code, skipping
the adjoining VDCs where constructions are not required to follow the Code? If these VDCs will
also be affected by the earthquake, aren’t they also to follow the Code? Is it that we need to keep
the people in KMC safe from earthquakes and we don’t necessarily care about the rest? If we do not
want to see the losses of human lives then we should implement the Building Code in the adjoining
VDCs as well, not just in KMC. Or else, we will always find ourselves talking about the problems
without really bothering about the solutions.

Also we need to make the designers, the municipality engineers, contractors/builders and the
house owners accountable in the whole exercise, clearly specifying who is responsible for what. If
designers and builders are not to be held responsible for their work, then they will just get away
with doing the way they please. Also, we need to monitor building transfer through sales and
purchases. As is the practice, one designs and builds the building, but somebody else ends up
purchasing it. When buildings go through change of ownership why don’t we get the engineer
concerned to give the guarantee that the building is up to the mark. And, what do we do in case of
the houses built before these rules and regulations came into force? We need to understand that the
earthquake will not skip the buildings because they were built before the act came into force. How
do we tackle this issue? What should precisely be the role of the respective municipalities? Will it
serve the entire purpose if we issue the demolition orders? And, what is the legal status of this
Building Code? In our country people tend to relate violation of laws with the powerful that they
hold in society. In other words, one who does not follow the rule is essentially a powerful person. In
such a case, how can we imagine that the powerful will respect the Building Code? | am afraid the
Building Code may be treated like the overhead bridges that we have built around Kathmandu — that
they are there, but nobody uses it. If we can not come up with binding provisions it will be
extremely difficult for us to enforce the Code. We need to be sure as to who should approve the
design and who should do the monitoring. If this is something to be done by the technocrats, | am
not sure if junior employees at the municipalities (most of who are not even students of
engineering) will be able to check the engineering facts. Designs passed by engineers should be
monitored by equally qualified engineers, unlike what the practice is today. The Department of
Urban Development and Building Construction and municipalities should sit together to determine
as to who should be made responsible for the monitoring. If we have clear answers to these, only
then can we implement the Building Code in letter and spirit.
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Historical Development of Building Code in Japan

SHUNSUKE OTANI
Professor
Chiba University

Thank you, Chairman. | am delighted to be here to talk about our experience.

Most of you may think that Japan is a very advanced and rich country, but that was not so a
hundred years ago. We needed long time to achieve this current status. From 1603 to 1867,
Tokugawa Shogunate Government ruled Japan and, due to the ban on Christianity, the country of
Japan closed all trade in 1639 until an American ship came and forced us to open the harbor. During
this period we had developed very nice Japanese culture, such as tea ceremony, flower
arrangements, Kabuki play, kimonos and many nice things. But unfortunately, we could not enjoy
western science and technology during this period. We could not import these items.

When the revolution occurred in 1867, the new Meiji government wanted to develop military
independence from the invading western imperialism. Also, we wanted to enrich our country and
improve the people’s life. For this purpose, the Ministry of Industry established a technical training
college in 1873. Minister Ito consulted professor Rankine of Glasgow University, Scotland, and
asked him to recommend some young professors to come to Japan to take care of this technical
training college. As a result, Mr. Henry Dyer (1848-1918) came to Japan in 1873 at the age of 25,
to start technical education in our country.

The curriculum was fashioned in three phases, each of two years: preparatory training,
professional education and practical training. He thought civil engineering, mechanical engineering
and house building (that is architecture), telegraphy, practical chemistry, mining and metallurgy
were very important subjects to be taught in Japan. He also invited 8 young British engineers to
come along with him. These professors were very young. John Perry was 23 years old, William E
Ayrton was 26. Very young British engineers came to Japan to teach young Japanese trainees. The
emphasis here was practical training rather than scientific education. Once they were enrolled in
this technical college, the Japanese students had to do some practical engineering works and that
was a major purpose.

In 1877, Tokyo University was founded with faculties of medicine, law and literature, but no
engineering. But this technical college was moved to the Tokyo University system and the training
college became the faculty of engineering in the imperial university that is actually Tokyo
University. The invited professors were gradually replaced by Japanese professors trained in Tokyo
University which was renamed as Imperial University. It took us about 15-20 years to replace all
foreign professors.

Then, we had one huge earthquake in 1891, measuring 7.9 on the Richter magnitude scale.
This was probably the largest possible earthquake that could ever have occurred in all of Japan. The
quake caused significant damage to then modern brick, western-style structures. In the following
year, the government established the Imperial Earthquake Disaster Investigation Council to study
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the prospects of improving the construction to resist earthquakes. All the members were to be
assigned by the Emperor and structural engineering became an important subject taught in the
Department of Architecture at Imperial University. Architecture was first taught by a British
architect who came to Japan at the age of 26. He was a licensed architect from Britain and he
introduced British kind of education in architecture, which did not teach structural engineering.
However, because of the huge earthquake and also associated damage, gradually, the Department of
Architecture started to teach structural engineering. Soon, Structural Engineering became a very
strong component in the Department of Architecture.

In 1919 we issued the first law related to buildings, that is, the Urban Building Law. The law
enforcement regulations included general principles of structural designs. The enforcement
regulations prescribed requirements for various structural materials and design procedures; for
instance, structural design specifications, allowable stresses of construction materials. But there was
no seismic design requirement at this point.

In 1923, that is 3 years after the issuance of Urban Building Law, there was a huge earthquake
in and around Tokyo. Many modern buildings collapsed. A reinforced concrete building was about
to be completed by a US company, but the building collapsed during the earthquake. There were no
seismic design requirements in Japan at the time of this Kanto Earthquake. When we look at the
statistics of the damage, however, it is surprisingly low. For example, there were about 551
reinforced concrete buildings in Tokyo area and only seven buildings collapsed, while 11 buildings
suffered severe damage, 4 suffered major damage, 69 suffered minor damage, and the rest survived
with very light damage. So, the statistics said, large damage occurred only in 4% of the existing
reinforced concrete buildings, 96% survived with very light damage. This means that the ground
motion in Tokyo was not so strong. The epicenter was fairly far from Tokyo. That was why we
didn’t have much damage.

Seismic design was introduced in the law enforcement regulation in 1924, immediately after
the Kanto Earthquake. The intensity of seismic design force was determined in the following
manner. At the University of Tokyo, the maximum ground acceleration rate was estimated to be
about 30% of the gravity acceleration. The building was assumed to vibrate at the same rate as the
ground; that meant acceleration acting on the structure was the same as the maximum acceleration
of the ground that was 0.3 G. At that time they used allowable stress design procedure. The safety
factor was the strength of the materials used divided by the allowable stress and that was around 3.
So they divided this estimated maximum acceleration of 0.3 G by the safety factor of 3 to come up
with the seismic force of 10% of the weight of the structure. The seismic design was enforced in our
country in 1924,

Unfortunately, at that time in 1924, there were no practical structural analysis methods
available for engineers. Castigliano's theorem was developed in 1875 and the slope deflection
method developed in 1918, but they were very tedious methods. You had to solve many
simultaneous equations. At that time we didn’t have computers. It was not possible to use such
structural analysis methods until Dr. H. Cross proposed practical moment distribution method in
1930. Dr. Muto proposed D-value method for structural analysis in 1933, which was a very simple
method but very accurate using calculation charts and tables. Now, the people could analyze
complicated structures. Earlier, it was not possible for structure engineers to analyze such structures.

I think it is important to implement seismic design requirements. At the same time the regular

structural engineer should be able to use or apply such regulations. In this case, when a seismic
design requirement was introduced but no one could analyze the structure under the required
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seismic forces. They had to solve hundreds of simultaneous equations, but that was not possible at
the time.

Let me talk about the situation in Japan immediately after the World Wars Il. The land was
devastated when we lost the war. No structure survived in big cities and we had to reconstruct the
country from this situation. We were not rich at that time but we reconstructed the country to the
current stage over 50 years. For the purpose of rapid reconstruction of the country, we needed to
construct infrastructures but satisfying minimum standard for quality. It was essential to force
everyone to satisfy minimum standard for safety, health and usage. For the protection of properties,
the building needed to be built strong and durable. Proper construction was very important meeting
the legal requirements and minimum standard. The legal requirements should be understood and
practiced by structural engineers or the construction people. The law cannot require too much, it
should set minimum requirements. People have the right and freedom guaranteed by the
constitution, and law should not be a barrier to such freedom of the people. So, legal requirements
had to be minimal.

The building standard law was established in 1950. There were minimum requirements to
protect life, health and property of the people. Large seismic design force requirement could make
the structures safe, but very expensive. No one afford such expensive buildings. It should be
minimum requirement. The Architect Law specified the quality of good engineers, responsible for
the technology. The Construction Trade Law required reliable construction people. If construction
people remove some steel in construction, then the building is not going to be safe at all. In Japan,
we have Building Standard Law, law enforcement order, notifications from the Ministry of
Construction and ordinances of municipal governments in the building code system. Each local
government can establish special requirements necessary for the district. We have many
publications from academic institutions, but they are not treated as the legal requirements. They are
reference materials. For example, the Architecture Institute of Japan has standards, guidelines and
specifications, but they are treated as technical references.

In 1968, there was Tokachi-oki Earthquake. A reinforced concrete university building
collapsed, but fortunately after 5 hours of the earthquake. There was enough time for students and
staff to evacuate as the building began to collapse and no one was killed. This was the first time in
Japan that reinforced concrete buildings suffered earthquake damage. Therefore, the government,
industries and academics began to study the cause of such failure. In the revision of Building
Standard Law, close spacing of ties was to be used. In order to prevent brittle shear failure of
reinforced concrete columns, we should wrap the column by lateral reinforcement so that the
column could not expand outward by shear failure.

At the same time, we realized that we should develop a method to assess the seismic safety of
existing construction. We should be able to assess vulnerability of the existing construction. The
existing buildings, designed and constructed using old codes, might suffer similar damage in the
future earthquakes. Vulnerability assessment is very important. If we found some structures to be
vulnerable to earthquakes, we should be able to strengthen such buildings. If an earthquake occurs
and causes damage we should evaluate the intensity of damage and we should judge if the structure
could be used without repair work or how much repair work we needed.

We have to develop technology to protect the society from earthquakes — new constructions as
well as existing constructions. If we develop a new technology or a new code, then all the existing
buildings do not satisfy the new building requirement. Say, after 20 years or so, if we look at the
building stock, probably only about 20-30% of buildings may satisfy the new requirement
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introduced this year. But 60-70% of the remaining buildings would not satisfy this new requirement.
These existing buildings must be protected as well as new buildings from future earthquakes.

In 1981 there was a significant change in Building Standard Law, reflecting the recent
development in earthquake engineering. Previously we required that 10% of the weight of the
structure should be applied, but here we introduced the effect of the period of the structure. Rather
than assigning the horizontal forces at floor revels, seismic design force was determined in terms of
story shear. For life safety, we have to check the minimum lateral resistance at collapse and
minimum deformation capacity. For this, we apply monotonically increasing horizontal force to a
structure in the nonlinear structural analysis and find out the resistance at the formation of a
collapse mechanism. In other words, we gradually apply horizontal force to a structure until the
structure cannot take any additional lateral force, which is a collapse mechanism. We also examine
failure modes of structural members in the analysis if the structure fails before the formation of a
collapse mechanism.

The irregularity of the stiffness along building height or eccentricity between the centers of
mass and stiffness affects the seismic behavior of a structure. For example, if a structure is
supported by columns in the first story, while there are many walls in the upper stories, the major
damage tends to concentrate in the weak first story because structural walls are very strong against
seismic loading, but columns are flexible and weak. If there are any weak spots in the structure, all
the damage would concentrate in that location. Many examples of weak and flexible first story
collapse can be found after earthquake disasters in the world. For example, in many apartment
buildings, there are structure walls in the second story and above, but the first story is typically used
as a garage, where structural walls are eliminated. So the first story became very weak and the
whole story collapsed in the first story.

In many buildings, stiff and strong structural walls are not placed in symmetry in the floor
plan. If structural walls are placed on one end of the floor plan, and no wall on the other end, under
the ground motion, stiff structure walls do not deform much at one end, the flexible other end will
deform large amount, causing quite large deformation at the flexible end.

Architectural elements, commonly called nonstructural elements, such as partition walls,
windows, doors, staircases, which are not intended to resist gravity loads nor earthquake forces, are
important elements for the use of a building. Such architectural elements should be protected during
more frequent earthquakes by limiting lateral deformation under seismic design forces. In Japan, the
inter-story deformation calculated under design earthquake forces should be less than 1% of story
height. Cost to repair non-structural elements is as expensive as the cost to repair structure elements.
Until the architectural elements are repaired after an earthquake, the building can not be occupied
for the intended use. The protection of non-structural elements is quite important.

The damage statistics of buildings were collected after the 1995 Kobe earthquake disaster,
Japan, by the Architectural Institute of Japan. About 4,500 reinforced concrete buildings were
surveyed in the most severely-affected areas. The 1971 revision of the Building Standard Law
required additional close ties in reinforced concrete columns. Important and major revision of the
Building Standard Law, with respect to earthquake resistant design, was introduced in 1981.
Buildings with minor or light damage could be used without any repair work. Approximately 20%
of the buildings built before 1971 suffered severe damage, but 80% survived the Kobe earthquake
even in the worst-hit areas. However, about 93% of those buildings built after the 1981 revision of
Building Standard Law survived that earthquake needing no or light repair work. Only 6-7% of the
buildings suffered severe damage. With the improvement in the design code, the performance of
buildings was significantly improved.
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In 1998, there was another change in the Building Standard Law. The background was that
there was a very strong demand from foreign countries to open up the Japanese construction market.
Japanese design system was very complicated, consisting of Building Standard Law, law
enforcement cabinet order, ministry notifications and municipal government ordinances. The
system was difficult to be understood by foreign engineers. There was a trend in the world to shift
the design regulations from specification format to performance-based format. The structure should
be designed to develop prescribed performance under given loading. In the Japanese code, the
structure should have such and such column width with so much reinforcement without proper
explanation, and that could not be understood by foreign engineers. This code revised in
performance-based format was introduced in 1998 in Building Standard Law. The Building
Standard Law requires that the design documents must be reviewed and verified by the building
officials as per those documents to satisfy all the regulations. If the design requirements are outlined
in performance-based format, it is not easy for the building officials to verify unless the building
officials have sufficient knowledge in structural engineering. The design verification procedure
must revised to meet the performance-based design format.

Last year, there was another revision of the Building Standard Law. Currently, in Japan, we
normally use computer programs in structural calculation and design. When we submit these
structural design documents to the local government for verification, the building officers have to
check all the qualifications. If the design calculation is to be done by computers, then building
officers would have difficult time checking if the calculation is right or wrong. So for the purpose of
the verification by building officers, the government decided to allow the use of computer programs
if they are approved by the Ministry of Construction. Many construction companies have developed
computer programs. They are automated computer programs and you input the configuration and
dimensions of a building, and the computer can handle the rest automatically satisfying code
requirements. The computer can even do the structural drawings automatically. Then a problem
occurred. Inexperienced structural engineers can manipulate the data and then run the computer
programs. If the program says that the given structural cannot satisfy the code requirements, then he
would change the input data and rerun the program until the program says OK. And it doesn’t
require any technical knowledge of a design engineer as everyone knows how to input data to the
computer.

One structural engineer changed the computer output and used the other computer input and
edited the two documents together and then submitted to the local government. Local government
building officers did not know that forgery and buildings were constructed. Those buildings had
only 40-50% of the required seismic design strength. This forgery caused chaos to the building
owners, especially the owners of the residential buildings. They were not allowed to occupy such
buildings as they were quite dangerous. The local government ordered to tear down or strengthen
the buildings. Therefore, the Japanese government revised the Building Standard Law last year to
avoid such problems in the future. Structural design documents of large buildings must be peer
reviewed by experienced structural engineers. Strict interim inspection during the construction and
detailed structural modeling method was specified in Building Standard Law enforcement order.
The application of architect’s or structural engineer’s engineering judgment was limited by the law.
But if the law specifies all the ways from structural modeling to structural detailing, what is the role
of the structural engineers? | think if the law specifies too much details then the structural engineers
will lose his/her ingenuity to develop original design and we have gone too far in Japan. Thank you.
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Session Review

BHARAT SHARMA
Professor
Nepal Engineering College
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Thank you, Mr. Chairman. It is quite Herculean a task for me to review. Rather than calling it
a review, | would like to call it my observation. There were four presentations in this session, and |
have only 10 minutes, meaning hardly couple of minutes for each presentation. The time set for
each paper does not do justice to the presenters. | would therefore like to request for 15 minutes of
time for my comments. | hope | will be able to wrap it all up in the next quarter of an hour. And, |
would like to call it observation rather than review. These are what | have observed: the
presentations were bilingual and mostly in English.

I think the theme was excellent, building code tied up with sustainable development and
habitat. He has his own definition but I remember the definition is not away from your definition of
sustainable development in any sector; that you take care of the present generation without really
impacting the future generation. That is what makes it sustainable. That is the standard of your
definition, whether you apply in any aspect of life. His definition comes pretty close to that so |
don’t have any problem. He also gets into the human settlement aspect which is an extremely
pertinent area and we have to give it a very serious thought. While coming to that, he gets into
energy aspect, which I think, is an excellent point. In our context, the energy is a major issue and
our people become more conserving in eating habits. Energy consumption habit in the western parts
of the universe is affecting minimum energy intake for the people living in the developing countries,
including Nepal. So, in a very sensitive way, he asked that this disparity has to be addressed. That is
the future part of the building code and building part they come in complimentarily. Each of them
has its distinct needs and we simply cannot mix one with the other so distinction has to be really
cleared out.

On construction practices, the engineers and non engineers should cooperate and this is a very
sensitive issue. For me it doesn’t matter. We engineers, let’s do some soul searching also. We
engineers, quite a few of us very often, do ritual parts in our engineering practices. | think we have
to improve our practices as, in the days to come, we are heading towards a situation in which we
will have to be accountable for our actions. There, we have to be very careful following our norms,
following our ethics that engineered structures have to be really done in a very imaginative and a
very constructive way. We cannot go scotfree with whatever type of engineering designs we
prescribe. We better forget we can get away with any kind of prescriptions or engineering designs. |
think we should notice the writing on the wall and on the newspapers that the public is taking the
issue of accountability seriously and even engineers and the doctors also abide by it. I think being
accountable to our actions only do good to us personally and also improve our engineering practices.
Then he went on to define the Building Code and | don’t want to go into the depth. On the whole,
what | see is that, he concluded with peer review, which calls for soul searching by ourselves. Let’s
do that. It would do good to our individual personality and do good to our professional society. |
appreciate, that is an excellent point.
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Dr Ando’s presentation was really highly enlightening — very technical, but not hard
engineering, and very thought provoking. | could understand architecture and urban planning, and |
could see your points well covered and well done in the paper.

Having said that, he started from Kobe and went into some countries in the region — Indonesia
and Pakistan. He explained the objectives of UNCRD, which, | think are very, very good. If we
could get into these objectives, if we could achieve them I think it would do us a lot of good. He
went on to recall the projects and then talked about disaster management, community development
and focused on community situations. He talked about two communities — our professional
community and the wider community of the people at large, where there is a symbiotic relationship.
Very often we behave indifferently, forgetting that we are very much part of the community in
which we live and we start prescribing things which may not necessarily be congenial to the
community. We engineers have to be mindful that it is not the academic degree that we hold; it is
the good that we do to the society through our practices.

Our Chief Executive Officer of KMC presented in a very emotional way. When we talk about
seismic aspects let’s not just talk about bridges as they are very paramount structures but whether
they are built. Look at the status of the Kathmandu Valley, the beautiful open spaces, the beautiful
courtyards that we have in the valley, they are all fast disappearing. People are buying houses in the
congested localities. When talking about the earthquake it is not only what happens to the structural
part, how do you breathe in during the earthquake and what happens after the earthquake? These
open spaces normally serve as lawns to breathe in oxygen normally we do, it is not just the
structural strengthening of he individual houses. Let’s give it a serious thought when you get
permission to build such kind of structure. Location around the stadium, the big marketing complex
that has come here. And think of the vulnerability of our area. It is unthinkable. Is it that we are just
thinking about safeguarding the structural safety only? Or, are we also caring about very vital
aspects? | think we are just ignoring the latter. As you touched upon, the cultural aspects are very
vital also. In our parts also social and cultural aspects have tremendous impacts. We are a fatalist
society and we believe in adventures. Earthquake never comes walking on feet. Even the cultural
taboos that we have inherited are not something static, but dynamic for the welfare of the society.
You touched all the MDGs, which are also significant for Nepal. Quite often we readily sign the
international proposals and then forget about the implementation part. We prepare some document
and the document stays somewhere in the shelf. By 2015 we will not be able to meet the MDGs, so
we have to do a lot of homework.

On the whole, | agree with the ownership transfer issue raised by Mr. Thapaliya and even the
status of building code. | think this is a legal issue. The problem — as Mr. Dixit also advised — is our
inability to push through the institutionalization process even as the building code was initiated in
1994 in good partnership with the Department. Setting up an institution does not necessarily mean
institutionalization. Institutionalization begins when the institution begins to function in a credible
way, the signboard makes no sense. The main problem lies in the institutionalization process of the
whole exercise. In Japan, they really refined the whole thing in the year 2006. Think of the situation
how they started — they started in a rather miserable way. How the technical inspiration was started
in a very humble way and how they got it to, you know, the G7 countries’ situation. It didn’t come
just easy like that. There are lots of commitments on the part of the Japanese people, people at large
in Japan. Despite being devastated by the atomic bombs they have been able to come to this stage,
whereas we did not have to cope with such worst situation but still we are really fumbling in the
dark.
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| appreciate Professor Otani for his technical presentation in very friendly, simple way, and
the presentation was very helpful. You covered scenario in a very humble way. As you rightly
stated change is a result of thought, action and dedication. It is high time that we made the
technocrats responsible. | think Mr. Thapaliya is very right. The earthquake strikes indiscriminately
and does not skip one particular area because it happens to a VDC, which is not required to follow
the Building Code.

I think | love your social culture, Professor Otani. It was tremendous and we can very
profusely learn what culture and social aspects have to do with earthquakes, very often we think in a
very superficial way but it has tremendous impact on socio-cultural dimensions. Kind of with an
engagement with our social and cultural kind of dimension which, you highlighted in a very nice
way, excellent. You went into, you covered various phases in a very systematic way, right from out
of nowhere to your speed work and ought to do this in the twenty-first century - tremendous kind of
achievement that Japan has been able to do. What did we learn? | think it is a dynamic process. We
also say in conclusion that what you said that forgery you touched but what you are saying that you
touched from phobia and all though you are giving instances that you are giving. You are trying to
communicate the idea that awful happening doesn’t matter in geographical locations, where he is
located, but all of us are homosapiens. Nobody can be out of any religions, we are homosapiens.
And, the earthquake doesn’t exclude. So if it is a challenge to us human beings, it is something to be
thought with the lesson we learned from Japan and other parts of the world. And towards the end,
role of professional society again comes that to the source of power of us engineers and technocrats,
professor you concluded with a real sense. What should be the role of professional society or what
should be the role of individual engineers and all in the context of really alleviating the situation.
Please bear with me whatever way that | could really jumped up, tight up with my feelings that my
so called academic feelings and my remarks, all the good spirit. Thank you very much.
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General Discussion and Response by Presenters

Question: | would like to ask Mr. Thapaliya. Kathmandu and earthquake are said to stand face to
face and anything could happen anytime. If an earthquake measuring 6 or more on the Richter scale
strikes Kathmandu, then an estimated 100,000 people will die, mainly in and around the crammed
areas of Asan and Indrachowk. What is the Metropolitan City planning to cope with such a tragedy
if it occurs?

Question: In 2003, the government of Nepal passed the Building Code, giving it a legal status.
Since 1998 itself Nepal has an act in place to enforce the Code. The Department of Urban
Development and Building Construction and the Ministry of Justice have identified 58
municipalities, where the Building Code is to be implemented. Building Code is applicable in a
total of 117 places, not all over the country. Yes, the Code needs to have legal validity.
Amendments have been proposed in the Building Act and it’s now under the preview of the
Parliament. This Act gives a lot of power to the municipalities, including the authority to penalize if
anyone defies the Code. The Ministry of Local Development is also making efforts in this regard.
Mr. Thapaliya also stated that KMC sends junior employees to monitor the implementation of the
Code. May | ask why KMC sends them and not qualified engineers?

Comment: We had sent circulars to the municipalities, 18 of which have given us the feedback —
all of them from outside of Kathmandu Valley. The municipalities have stressed on these: provision
of trained technicians, need to train the local consultants, public awareness, and sensitization of the
political parties, among others. We seem to have given the responsibility to the municipalities
without assessing their capacity, resources and motivation. If this workshop could direct us on the
ways forward, we would discuss at the ministry.

Comment: There is a provision that allows us to fine up to 100,000 rupees if somebody is found in
unlawful acts while approving the building drawing. Likewise, if one is found building a house
against the set standard then the building can be razed or demolished. However, as Mr. Thapaliya
has explained, demolition is extremely difficult. And, it is easier to penalize the owner than to
demolish the building itself. The fine, ranging from 2000 to 5000 rupees, only increases the
tendency of non-compliance. Even if we follow everything and every process according to the
Building, the construction workers and masons can still jeopardize the construction if they do not
know how to mix the material properly. May be we should adopt the provision that untrained
masons can not be used for construction purposes — this alone could raise the quality of construction.
Unskilled workers learn practical skills for a couple of years while working in the construction sites
and then even without basic training they graduate to become skilled workers and be