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Project Overview

Project Duration : One year

Funding Awarded - US $43,000 for one year (2017/18).

Key organisations . The University of Newcastle, Australia; University of Dhaka,
involved Bangladesh; BRAC University, Bangladesh and Tribhuvan

University, Nepal.

Project Summary

This project explores the opportunities and challenges compliance to safe building codes in the
current contexts of Bangladesh and Nepal, to achieve increased disaster resilience. Recent disasters in
both countries highlight that non-compliance to building codes is one of the significant causes of
building-related disasters in South Asia. Increased institutional and community awareness to the
importance of safe building codes presents an opportunity to explore barriers and enablers to
compliance. Building codes do exist in the two countries, but compliance is generally lacking or
limited, especially in the widespread informal building sector. The informal building sector engages in
construction which lacks code compliance due to a deficiency in the understanding of or limited
access to the codes and/or economic pressures. The project was approached in two stages. Stage 1
involves a comprehensive literature review to identify potential solutions and gaps in terms of disaster
resilience. Stage 2 reports on the results of semi-structured interviews and focus group discussions
enabling stakeholders to identify a range of challenges and opportunities for facilitating voluntary
compliance to safe building codes. The outcomes of the stages are then combined to address the need
for understanding how building codes might be more widely adopted to enable disaster resilience.

Keywords: disaster resilience, safe building codes, grey building codes, building code compliance.

Project outputs and outcomes

The project had the following key outputs:
o Global literature review on building codes and disaster resilience.
e Local literature reviews on building codes and disaster resilience in Bangladesh and Nepal.
e An extensive bibliography on literature relevant to the project’s topic.

e Three consultative and experiencing-sharing workshops in Bangladesh and Nepal attended by
project collaborators and research assistants, as well as key local stakeholders and
policymakers.

e Consultations with a wide range of local stakeholders in Bangladesh and Nepal, allowing
collection of data for the project.

e “Grey Building Handbook” for low-income, informal sector builders, which can be utilised as
an illustrated training manual.



Translated versions of the “Grey Building Handbook” in Bengali and Nepali, the languages of
the project countries.

A video on the project highlighting and illustrating its key aspects.
A project website portal through the CIFAL Newcastle website.

A journal paper based on the project (see Ahmed et al., 2018 in the references). Other journal
papers are being developed for future publication.

All these outputs have been featured or incorporated within this report.

For a project such as this, most of the outcomes become evident over a period of time, particularly the
utilisation of the “Grey Building Handbook” for local level capacity building, and dissemination of
the project report to policymakers and stakeholders to improve their work in this field. After project
completion, the project video will be uploaded on YouTube and other social media outlets, which will
allow understanding its outcome in terms of audience viewing and appreciation. Some of the key
outcomes evident in the short term include:

Capacity building of a number of early career researchers who had very little or no experience
in research projects of this nature and scope, which can be expected to contribute to their
future research and professional work.

Inter- and intra-country linkages between universities and researchers, who were not known
to each other before — an outcome in terms of forging long-term connections for possible
future partnerships and collaborations, both locally and regionally.

Connections were established with key policymaking institutions in the two project countries,
namely RAJUK (Dhaka City Development Authority), Bangladesh, and Ministry of Urban
Development, Nepal, both key actors in the field of building codes. Their active interest and
engagement in the project workshops indicate potential for them to espouse the project’s
approach to voluntary compliance in their institutions.

Potential for further work

This project pointed to further research directions to broaden the understanding of the multi-faceted
topic of building codes compliance, which includes:

Developing options for retrofitting or strengthening old buildings, following to the extent
possible the construction standards as prescribed in the building codes of the respective
project countries.

Stakeholder and policy mapping for better understanding of possible roles in the integration
of building codes and building regulations.

Exploration of community perceptions of risk and willingness for voluntary compliance, and
the incentives and policy environment required for it.

Developing methods of raising public awareness and the channels and stakeholders that might
be effectively involved for that purpose.

Understanding the role of social media in how it might be utilised to promote widespread

compliance to building codes and regulations.



o Investigation of the role of the private sector, and how effective partnerships can be forged

between the public and private sectors, and civil society.

Publications

Ahmed, I., Gajendran, T., Brewer, G., Maund, K., von Meding, J. and MacKee, J. (2018). Compliance
to Building Codes for Disaster Resilience: Bangladesh and Nepal. Procedia - Engineering, 212,
986-993.

Pull quote

“Safe buildings can save lives; tragedies that we have seen in these countries in the recent past need
not happen. What is required are building codes that are appropriate and affordable for the vast
majority of low-income people in South Asian countries.”

- Dr Iftekhar Ahmed, Project Proponent, in an interview by CIFAL Newcastle for inclusion in the
project website. See: https://www.newcastle.edu.au/about-uon/governance-and-leadership/faculties-
and-schools/faculty-of-engineering-and-built-environment/cifal/projects/projects-apn
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1. Introduction

1. Project Summary

The intent of this project was to explore the opportunities and challenges of how compliance to
voluntary safe building codes can be facilitated in the current contexts of Bangladesh and Nepal
(Figures 1 and 2) for increased disaster resilience in South Asia, focusing on two countries of the
region: Bangladesh and Nepal. Recent disasters in both countries highlighted that one of the
significant causes of the problem lies in non-compliance to building codes. Such disasters have
brought institutional and community awareness of the importance of safe building codes, presenting
an opportunity to explore barriers and enablers to compliance. Building codes do exist in the two
countries, but compliance is generally lacking or limited, especially in the widespread informal
building sector. The informal building sector engages in construction which lacks code compliance
due to a deficiency in the understanding of or limited access to the codes and/or economic pressures.
Thus this project addressed the need for understanding how these codes might be more widely
adopted to enable disaster resilience.

Collaboration between four universities; The University of Newcastle, Australia, University of Dhaka,
Bangladesh, BRAC University, Bangladesh and Tribhuvan University, Nepal focused on four
significant areas:

[1] Sharing the understanding that evidence-based knowledge is a critical component in the
commitment to local action

[2] Institutional and community awareness of the importance of compliance with/barriers to
enforcement of codes

[3] Fostering communities of collaborative practice

[4] Subsequent development of local and international dissemination networks
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2. Project description
a. Research problem

The generation of scientific knowledge on building and construction continues globally, however the
application to disaster risk reduction remains limited. In low-income countries within South Asia
specifically, building code frameworks are generally inadequate, reflecting the situation in the case
study countries selected for this project — Bangladesh and Nepal. The bulk of buildings in these
countries are constructed informally without adherence to building codes and rough estimates indicate
that well over 80 percent of housing in these low-income South Asian countries is built using informal
construction (UN-HABITAT, 2010; World Bank, 2007). There is very little or no application of
building codes in informal sector construction. Even in the very small proportion of formal sector
housing, adherence to building codes is generally lacking or limited at best (see Figure 3). Unlike
procedures in developed countries, building codes are not well-integrated into building and planning
regulations in these low-income countries. Both Bangladesh and Nepal have building codes (DUDBC,
2005; HBRI, 2015), but enforcement and compliance face significant challenges and the codes serve
mainly as good practice guidelines. Ultimately, the responsibility for compliance is up to
professionals, builders or authorities to follow them.

It is understandable that developing countries such as Bangladesh and Nepal would face constraints in
implementing building codes. Beyond the oft-cited issues of enforcement and corruption, affordability
is a key constraint for the vast bulk of the population that builds informally. The codes provide good
practice guidelines often based on developed country models and can thus be onerous and difficult to
implement in the socio-economic context of South Asia. The codes also include guidelines for safety
to enable buildings to be disaster resilient — these hazard-related codes can be termed as ‘safe building
codes’ to differentiate them from codes that deal with other aspects of construction (see for example,
Library of Congress, 2015). At a bare minimum, if only the safe building codes are followed, a level
of disaster resilience can be achieved. To support this process, a ‘grey’ document or guidance
handbook is required, locally contextualised and achievable within the socio-economic constraints of
developing countries: a key output of this project. The handbook produced as part of this project
includes a set of options to meet varying economic and environmental conditions, and extensively
uses visual material for ease of comprehension and communication. The handbook has been translated
to Bengali and Nepali for effective local dissemination.

Both Bangladesh and Nepal face disaster risk from various types of hazards including earthquakes,
floods, windstorms and landslides. Nepal endured severe earthquakes recently in 2015 (Amos, 2015),
where the common adage “Earthquakes don’t kill people, buildings do” (Stockton, 2015; UNOPS,
2013) was visibly and tragically apparent. Although Bangladesh has not experienced a major
earthquake in recent times, strong tremors often occur, creating public fear (Hannam, 2016; USGS
2012; The Daily Star, 2016); a massive earthquake is a real and significant possibility (Hays, 2016).
Bangladesh is also frequently affected by floods and cyclones, for example recently in 2016 by
Cyclone Roanu (Australian Broadcasting Corporation, 2016a). Both these countries are also severely
threatened by climate change with increasing magnitude and frequency of hazards including new
types of hazards such as extreme heat and cloudbursts, likely to exacerbate the impact of disasters.
This is a significant global change issue. While earthquakes are not linked to climate change unlike
hydro-meteorological disasters (e.g. floods, cyclones), their impacts experienced particularly in cities
in a rapidly urbanising world have implications for global change (see for example ESSP, 2006;
Steffen et al., 2004). The interpretation of global change aligns with APN’s definition as outlined in
its 4™ Strategic Plan that urban disasters are “human induced processes” and in an increasingly urban
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world their cumulative impacts “are significant at a global scale” (Asia-Pacific Network for Global
Change Research, 2015).

Disasters exact a severe toll on buildings; in addition to damage and loss of assets in countries that
can barely afford them, loss of human lives is most tragic and irreparable. The avoidance of building
regulations and the lack of adherence to building codes mean that it does not always require a hazard
to result in a disaster — the collapse of the Rana Plaza garment factory in Bangladesh in 2013, killing
more than 1,100 people—mainly female garment workers—and injuring another 2,500, illustrates this
point (IGLHR, 2014). Such human-induced disasters, often a result of rapid and unplanned
urbanisation linked to globalisation, is again a global change issue. Indeed, increasing risk to disasters
and climate change impacts is a key aspect of contemporary global change, which this research
project explores through the topic of building codes for disaster resilience.

The devastating, and high-profile, disasters mentioned above including the Nepal earthquakes and
Bangladesh building collapse have raised local awareness on the importance of safe buildings. They
have spurred significant institutional and community interest and activity in both these countries on
disaster resilient construction and safe building codes, in the face of public fear and anxiety, as
discussed later in the case studies (Chapters 3 and 4). It does appear that there might be an opportunity
for voluntary compliance to safe building codes beyond the necessity of policing and institutional
enforcement. It is reported in the case studies that some municipalities in Nepal and some real estate
developers in Bangladesh are voluntarily following building codes, representing a gradual paradigm
shift. It was therefore a relevant and opportune time to undertake this project with the purpose of
exploring the research problem relating to understanding the opportunities and challenges of
facilitating compliance to safe building codes.

b. Research questions

Given the widespread lack of compliance to building codes in the case study countries of Bangladesh
and Nepal and consequent disaster impacts leading to a growth of interest in safe building codes, a
key exploratory research question and sub-questions were identified.

Key Research Question:

How can compliance to voluntary safe building codes be facilitated
in the current contexts of Bangladesh and Nepal
for increased disaster resilience?

12



The following Sub-questions - were framed to deliver an answer to the main research question:

o What are the strengths and weaknesses in terms of disaster resilience of building codes

globally, and specifically in the project countries?

e What knowledge and insights can be gained from institutional and community
stakeholders in the project countries on opportunities and challenges for facilitating
compliance to safe building codes?

e What practice-and-policy guidelines are required to facilitate voluntary compliance and

implementation of safe building codes?

The research problem is complex, multi-faceted and deeply entrenched in socio-economic, political
and cultural conditions and has taken root over a long period of time. To address these issues would
require social transformation of a profound nature, and at this point in time perhaps only the small
beginnings of such transformation are evident. The research therefore does not provide quick-fix and
easy solutions, but identifies a probable and plausible trajectory for the small beginnings of social
transformation that may realise a greater and more widespread voluntary compliance of safe building
codes over the long term.

c. Rationale for context focus

Within the Asia-Pacific region, South Asia stands out in terms of low economic and human
development; after Sub-Saharan Africa, it is the least developed region in the world (UNDP, 2015;
World Bank, 2016). The region is also highly vulnerable to disasters (Gaiha et al., 2010). A quarter of
the world’s population live in South Asia (World Bank, 2016) and it is one of the most densely
populated regions of the world, compounding the significance of undertaking research in this region.

The impacts of disasters in the smaller South Asian countries are pronounced and recovery difficult
because of their lower socio-economic development compared to the largest South Asian country,
India (Sarma, 2015). The scope of this research project is focused on some of the smaller South Asian
countries, namely Bangladesh and Nepal, but offers lessons relevant to the wider region. Transfer of
lessons and cross-learning can be achieved between these countries due to the great extent of
similarity in socio-economic conditions. Some of these countries including Bangladesh and Nepal are
disaster hotspots and recent events have instigated an interest in safe building codes, therefore
allowing cross-learning between nations to achieve disaster resilience.

13



d. Obijectives

¢ Review global and local literature in the project countries including building codes and
regulations to identify potential opportunities and gaps in terms of disaster resilience;

e Engage in consultations with key stakeholders at institutional and community levels to
understand challenges and opportunities for facilitating voluntary compliance to safe
building codes;

e Produce practice-and-policy guidelines for facilitating voluntary compliance and
implementation of safe building codes extending to informal sector buildings;

e Involve early career researchers in the project countries to meet the above objectives and
thereby build local research capacity;

o Explore possibilities of forming networks and cross-learning between the project countries
and wider regional and international knowledge dissemination.

3. Methodology

The methodology employed a qualitative exploratory research design, linked to the main research
guestion:

How can compliance to voluntary safe building codes be facilitated in the current contexts of Nepal
and Bangladesh for increased disaster resilience?

To answer this question a qualitative exploratory methodology was adopted as it assists to “develop as
thick and rich as complete an account of the phenomenon under investigation” (Quinlan, 2011, p.
420). The intent of this research is well aligned with such an approach given it explores the subjective
experiences and realities of specialist practitioners to understand the phenomenon.

The research methodology was approached in two stages with the intent to understanding safer
building codes adoption in two South Asian countries, Bangladesh and Nepal:

Stage 1 involved development of a comprehensive literature review. Both academic and grey
literatures were reviewed to identify potential solutions and gaps in terms of disaster resilience.

Stage 2 involved semi-structured interviews and focus group discussions to identify a range of
challenges and opportunities for facilitating voluntary compliance to safe building codes.

To seek answers to the main research question, a set of descriptive sub-questions were posed allowing
discovery of the nature and characteristics of the phenomenon explored by the main research question.
The descriptive studies employed a range of empirical methods including case studies, interviews,
focus group discussions and project workshops, utilising participatory and consultative data collection
tools. The stakeholder consultations in the project countries and project workshops were prime
vehicles for employing these methods and tools.

The empirical stage of the project was substantial, and informed and complemented by literature
reviews at different levels including global and local. Because of the exploratory nature of the
research, the global literature review was also exploratory and cast a wide net to capture inter- and
transdisciplinary perspectives. However, the specific nature of the project with its focus on the built
environment and disaster resilience allowed defining the boundaries of the literature review. At the
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local level, the literature reviews were more focused on the specific topic of building codes in the
project country contexts.

Activities undertaken

The project consisted of the following key activities to achieve the project outcomes:

At the project outset, the University of Newcastle (UoN) team in Australia undertook a global
literature review. Although focusing on the developing world context, the review also
examined the challenges encountered and strategies adopted to integrate building codes into
the regulatory framework more widely, particularly safe building codes. The global literature
review is included in this report in Chapter 2.

Concurrently, the project partners — University of Dhaka (DU) and BRAC University (BU) in
Bangladesh and Tribhuvan University (TU) in Nepal — built up a local database of literature
on building codes, including national building code documents.

The status of the above activities was presented and analysed at an “Introductory Workshop’
in Kathmandu, Nepal on 8-10 November 2017 (Figure 4), a project workshop allowing
formulation of strategic tools for stakeholder consultations and data collection in the
subsequent stages of the project (see appendix).

The project partners undertook institutional and community stakeholder consultations and
data collection in their respective countries to identify opportunities, challenges and options
for promoting safe building codes, particularly in the informal building sector, using tools
developed together with UoN.

An “Interim Workshop’ was then held in Dhaka, Bangladesh, on 23-25 April 2018 (Figure 5).
This project workshop was held to review the findings of the stakeholder consultations and
data collection, identify achievements and gaps, and plan for subsequent activities (see
appendix).

Deriving from the discussions and feedback at the “Interim Workshop’, the project partners
finalised their country reports. These reports are included in this report as case studies (see
Sections 2 and 3) and informed the production of this final report.

Based on the country reports and global literature review, a “Grey Building Handbook” was
produced by the UoN team, targeted specifically for the informal building sector in the project
countries. The handbook was translated into and published in Bengali and Nepali for
dissemination locally in the two project countries. The handbook is included with this report
as an appendix.

A final project workshop was held in Pulchowk Campus, Institute of Engineering, Tribhuvan
University, Lalitpur, Nepal on 28-30 August 2018 (Figure 6), where the findings of the
project from the three countries — Australia, Bangladesh and Nepal — were presented and
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reviewed, and future long-term planning was carried out. Filming was also undertaken for
production of a video on the project. The first day included presentations on the three country
reports, as well as the draft final report. The “Grey Building Handbook” (see appendix) was
also launched, including the translated Bengali and Nepali versions. There were also high-
profile presentations from the Ministry of Urban Development and the Dean, Institute of
Engineering, Tribhuvan University, Nepal. The second day involved long-term planning
beyond the project conclusion including publications, participation at conferences and further
research collaborations. There was a field visit the third day to earthquake-devastated areas on
the outskirts of Kathmandu, where reconstruction projects were ongoing, particularly the UN-
Habitat supported project in the historic city of Bungamati. A regional workshop in the future
to share the project’s findings was planned and support for that will be sought from the World
Bank, following from preliminary communications.

A website dedicated to the project was created through the CIFAL-Newcastle Centre for
Resilience and Sustainable Development, and the project deliverables are freely available

from this website for wider dissemination (see: https://www.newcastle.edu.au/about-

uon/governance-and-leadership/faculties-and-schools/faculty-of-engineering-and-built-

environment/cifal/projects/projects-apn). In addition, the project activities were reported on

the CIFAL-Newcastle website (see appendix) and widely promoted.

A dissemination video has been produced and will be made available on YouTube and also
uploaded on the project website.

A research paper derived from the project was presented at the 7" International Conference on
Building Resilience, Bangkok, 2017, and published in a peer-reviewed journal (Ahmed, 1.,
Gajendran, T., Brewer, G., Maund, K., von Meding, J. & MacKee, J. (2018) “Compliance to
Building Codes for Disaster Resilience: Bangladesh and Nepal”, Procedia - Engineering, vol.
212). Other publications are in the process of being produced.

Possibilities are being explored based on the interest indicated by the World Bank and CIFAL
Newcastle to support and help run a wider regional workshop as part of a dissemination

strategy and to seek future research opportunities.
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Figure 4. Introductory project workshop held in November 2017 in Nepal

Figure 5. Interim project workshop held in April 2018 in Bangladesh
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Figure 6. Final project workshop held in August 2018 in Nepal

4. Project relevance
Relevance to APN’s Fourth Strategic Plan

The project relates to APN’s Fourth Strategic Plan (2015-2020) by promoting cooperation between
APN member countries to address a serious global change issue— disaster risk—and generate
benefits in terms of regional knowledge-sharing. Disaster risk is a global change issue linked to
climate change and human activities altering the earth’s surface, hence relevant to APN’s mission. As
discussed below, the project addressed all the four areas of APN’s Action Agenda:

e The project responded directly to one of the key areas of APN’s Research Agenda—Risk
Reduction and Resilience—and focused on two low-income disaster-vulnerable countries in
the Asia-Pacific, Bangladesh and Nepal. Australia is also an APN member and for this
project, Australia collaborated with the other two member countries in this regional research
project. Although this project focused on the specific field of the built environment, the nature
of the research involved interdisciplinary collaboration between architecture, construction
management, engineering, law and social sciences, and transdisciplinary collaboration by
linking academia with civil society, government agencies and the private sector (e.g. real
estate developers). While bearing a relationship with some of the indicative research topics in
the ‘Risk Reduction and Resilience’ key area, such as revisiting current disaster risk
management strategies and integrating disaster risk reduction in regional (and urban)
planning, this project offers a unique research topic for APN to broaden its portfolio.

e The Capacity Development Agenda was an important element in this project in several ways.
Firstly, it produced guidelines informed by safe building codes that will be applicable for
training of local construction workers and informal sector builders, and more broadly of
personnel from government agencies and NGOs involved in the disaster resilience field.
Secondly, early career researchers were engaged in all three project countries, providing a
valuable capacity building opportunity through working on this regional and international
research project. Finally, the involvement of CIFAL Newcastle—with its own strong capacity
development agenda—meant that the project outcomes will be utilised for wider training and
exchange of learning. CIFAL is engaged in other capacity building initiatives in several
countries in Asia and also in the Pacific region, therefore the findings of this project will
support regional capacity building beyond the project countries. Additionally, the World Bank
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is expected to support a regional workshop to disseminate the project results, which will also
promote and contribute to regional capacity building initiatives.

¢ In line with activities suggested by APN that meet its Science-Policy Agenda, this project
sought new ways of working between technical/scientific, institutional and at-risk
communities, and enhance local research and policy through a multi-country endeavour. The
project activities developed knowledge to inform policy for advancing resilience, also serving
as a platform for a range of stakeholders to contribute to the knowledge development process,
very much in line with the examples of activities under APN’s Science-Policy Agenda. The
research teams have strong connections with government institutions in both the project
countries and were able to benefit from these links by including the policy community as an
integral part of the research.

o Interms of APN’s Communication and Outreach Agenda, this project had a strong focus in
this area overlapping with its capacity development activities. The ‘grey’ building handbook
on safe building codes (see appendix) is an example of how the project related to the agenda’s
overall target of producing “tailor-designed information”. The project undertook
communication and outreach activities at different levels, targeting local researchers and built
environment professionals, government agencies and NGOs, and informal builders and
construction workers. The basic premise of regional collaboration between three APN
member countries was a powerful communication and outreach initiative. Involvement of
UNITAR’s CIFAL Newcastle and the World Bank’s Global Facility for Disaster Risk
Reduction (GFDRR) allowed communicating the project’s outcomes to a wider regional and
global audience.

Relevance to global change and sustainability

Disaster resilience is of high level policy concern in both Bangladesh and Nepal because of the
frequent and various disasters that impact these countries. Bangladesh is one of the few countries in
the world that has a Ministry of Disaster Management and Relief dedicated to disaster risk reduction
with a key policy instrument in this regard, the “National Plan for Climate Change and Disaster
Management (2016-2021)’ (Ahmed et al., 2015) and the ‘National Plan for Disaster Management
(2016-2020)’ (MoDMR, 2016). Nepal has a Disaster Management Section in the Ministry of Home
Affairs and a ‘National Strategy for Disaster Risk Management’ (NSDRM) 2009 (MoHA, UNDP &
ECHO, 2008). Nepal repealed the Disaster Risk Reduction and Management Act 2017 (NDRR&M
Act).

The NDRR&M Act specifically focuses on protecting public life, public and private property, natural
and cultural heritages, physical properties and minimising the disaster risk which shows the
importance of building codes for disaster risk reduction, thus this present research project has
potential for informing national policy. However, in Bangladesh the issue of building codes is dealt
with by the Capital Development Authority (RAJUK) under the Ministry of Housing and Public
Works, and although there are recent concerns in Bangladesh regarding building codes for disaster
resilience, the building codes are not coordinated with the national disaster management policy. There
is thus the possibility of facilitating coordination between policies for disaster risk reduction and safe
building practice. In terms of safe building codes, both governments of Bangladesh and Nepal require
significant and extensive inputs to translate their policy instruments in practice particularly to address
the widespread informal sector and addressing potential disaster impacts and resilience strategies for

19



at-risk communities. Thus, the timing and scope of this project is relevant to both country contexts as
policymakers and national institutions are faced with the challenges of implementing, mainstreaming
and rolling out nationwide policy processes. The project is also opportune because of recent
commitments made by both countries to the global Sendai Framework for Disaster Risk Reduction
(2015-2030).

In the UN’s Sustainable Development Goals, disaster risk reduction is emphasised, particularly in
Goal 11 on *Sustainable Cities and Communities’, where clearly the link between disaster risk
reduction and sustainable development is articulated (UN, 2015). For any developmental initiative to
be sustainable, investments into resources, assets and institutional and community capacity need to be
safeguarded, so that disasters do not undo the progress made by the initiative. The processes of
sustainable development and disaster risk reduction are inextricably linked. This project was founded
on this premise.

Furthermore, the project aligns with the views of key global change programs such as ESSP (2006)
and IGBP (Steffen et al., 2004), involving a range of human activities, in addition to anthropogenic
climate change—such as urbanisation and land-use patterns—that are altering the earth’s systems.
These anthropogenic changes lead to disaster risk, requiring resilience to withstand and adapt.
Additionally, the project relates to the UN’s global agendas including the Sendai Framework for
Disaster Risk Reduction and Sustainable Development Goals, both promoting safe building practices.
The project links with the World Bank’s global ‘Building Regulation for Resilience’ program and the
disaster risk reduction mission of UNITAR’s CIFAL Newcastle, which are part of global networks.
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2. Results & Discussion

SECTION 1: Global overview on disasters and building codes

Nations around the world are subjected to natural hazards that vary in magnitude and nature and
unfortunately, the incidence of devastating disasters is increasing (Hillier & Nightingale, 2013). In the
last decade alone, more than 6300 disaster events were recorded with approximately fifty percent
transpiring in Asia (IFRC, 2015; ADRC, 2016), a region with multiple developing countries where
disaster impacts are often severe (Ahmed et al., 2018).

Scientific evidence has shown the link between climate change and the increasing frequency, intensity
and magnitude of extreme weather-related disasters (Intergovernmental Panel on Climate Change,
2012). However, climate change extends to a wider range of human activities that are altering the
earth and its ecosystems, including land-use change and urbanisation (Steffen et al., 2004) (Figure 7),
subsequently increasing vulnerability to disasters particularly in regions with ineffective land use
planning systems (GFDRR, 2015).

Earthquakes provide a key example: while the causes of earthquakes may be natural, their impacts are
more significant across human built environments particularly where compliance to safe building
codes is lacking (UNISDR, 2010). Similarly, massive migration and congestion of urban centres often
occurs without corresponding urban planning regulations, which compound these impacts (GFDRR,
2015). Ultimately, the outcome of many disaster events can be traced to societal decisions in relation
to land use planning and building systems: development location and construction techniques.
Conversely, building and planning regulations are considered a powerful tool in the attempt to
increasing community resilience and reducing risk in relation to disaster events (Bernicat, 2015;
World Bank, 2015).

€. Promoting change

Due to global concern regarding the increase in environmental hazards, nations around the world have
come together under various international platforms to find collective ways of solving the problems
faced in the built environment and other sectors. Agreements made on such a level are adopted and
contextualised to adapt to the unique needs of countries and their communities. The United Nations
(UN) has been at the frontline of major global decisions and since the 1990s has focused on disaster
risk reduction (DRR) when it declared the 1990s as the International Decade for Natural Disaster
Reduction (JICA, 2017). Subsequently, the UN developed several strategies for DRR with the Hyogo
Framework for Action 2005 (HFA), considered one of the first major international accords to
demonstrate an ongoing commitment to this area (UNISDR, 2007). The HFA has since been
superseded by a more robust global commitment and a 15-year plan of action: the Sendai Framework
for Disaster Risk Reduction (UNISDR, 2015a). The Sendai Framework, within its wider global
resilience agenda, clearly articulates the importance of safe building codes and within its Priority 2
entitled “Strengthening disaster risk governance”, it states:

“To encourage the establishment of necessary mechanisms and incentives to ensure high levels of
compliance with the existing safety-enhancing provisions of sectoral laws and regulations, including
those addressing land use and urban planning, building codes, environmental and resource
management and health and safety standards, and update them, where needed, to ensure an adequate
focus on disaster risk management” (UNISDR, 20153, p. 12).

Recently, the international commitment has been further shown through the United Nations
Sustainable Development Goals (SDGs) (United Nations, 2015). The SDGs identify targets that
recognise the importance of DRR (UNISDR, 2015b). One such target is to support least developed
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countries - through financial and technical assistance — to construct sustainable and resilient buildings
utilising local materials (UNISDR, 2015b) in which building codes may be a mechanism to assist in
achieving this target.

Other global strategies run in tandem to the abovementioned, and importantly, further highlight the
need to address the complex and fragmented system of planning and building code compliance. As an
example, the ‘Resilient Cities Campaign’, managed through the United Nations Office of Disaster
Risk Reduction (2010), has identified that for earthquake events, poorly built buildings are unable to
withstand seismic shocks, are more prone to collapse and result in most deaths. Similarly, poor
construction combined with unsuitable development locations exposes communities to the full force
of many natural hazards including tsunami, cyclone and flood events (UNISDR, 2010). In this
manner, UNISDR stated that a key element to building resilient cities is to: “Apply and enforce
realistic, risk compliant building regulations and land-use planning principles” (UNISDR, 2010, p. 8).

Along with the UN, prominent international development agencies such as the World Bank, United
States Agency for International Development (USAID) and Japan International Cooperation Agency
(JICA) have also attempted to address the global priority of resilient buildings and are promoting the
uptake, compliance and implementation of safe building codes (JICA, 2016; USAID, 2016; World
Bank, 2015). As the GFDRR (2016) aptly states: “Building code compliance saves lives” (p. 2).

5. Building codes
f.  Origins of building codes

The Code of Hammurabi is considered one of the earliest records that refer to building law
(Encyclopaedia Britannica, 2018). Established by King Hammurabi (1792-1750 BCE) of Babylon, the
laws made reference to construction with provision for remuneration of builders and their liability in
case of damages and collapse. The laws— considered rather barbarous today—require, for example,
that the builder or his son be executed if a building collapses and kills the owner or his son (Johns,
1903). Other literature sources trace the origin of building codes to the Great Fire of Rome around 64
A.D. (Cote & Grant, 1988). The Roman Empire had undergone rapid development which led to
increased construction including apartment buildings with little attention being paid to the quality of
construction and the materials used. The fire was subsequently attributed to poor construction
practices and this brought forth a new master plan that was, importantly, ‘enforced’ to avoid any
future events (Cote & Grant, 1988; Caryl, 2014).

Although various forms of codes were adopted over the years, the Great Fire of London in 1666
introduced significant change. Following this devastating event more than 13,000 buildings were
destroyed as the city was left in ruin, which was attributed to rapid fire spread from combustible
construction materials. Consequently, building codes were introduced that considered fire prevention
for life safety and property protection, setting a precedence for many codes today (London Fire and
Emergency Planning Authority, 2018). Over the decades new codes have been introduced and
existing codes amended following other major disaster events —for example the San Francisco
earthquake and fire of 1906 and the Chicago fire of 1971—to aid in protecting the public (NCGBCS,
2016; Cote & Grant, 1988).
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g. Defining building codes

Building codes and regulations are important for disaster risk reduction and adaptation to climate
change (World Bank, 2015). Cote and Grant (1988) explain that “A code is a law or regulation that
sets forth minimum requirements and, in particular, a building code is a law or regulation that sets
forth minimum requirements for the design and construction of buildings and structures.” (p. 53).

Early commentary often defined building codes as the requisite provision and order needed for the
construction and maintenance of buildings. Such versions of codes were mainly concerned with health
and safety; however, they were gradually expanded to include a wider set of requirements as we know
today (Bergeron, 2008; NCGBCS, 2016). The Australian National Construction Code (NCC) provides
an example that aptly demonstrates the comprehensive nature of contempory policy:

“The National Construction Code provides the minimum necessary requirements for safety and
health; amenity and accessibility, and sustainability in the design, construction, performance and
liveability of new buildings (and new building work in existing buildings) throughout Australia. It is a
uniform set of technical provisions for building work and plumbing and drainage installations
throughout Australia whilst allowing for variations in climate and geological or geographic
conditions.” (ABCB, 2018).

Although building codes and regulations are often used simultaneously, they are significantly
different in meaning and scope. The broader term *building regulations’ as in developed countries
often refers to both land-use planning and building codes (World Bank, 2015). However, in many
countries such as Australia, there is a division between building codes and regulations, where building
codes relate to technical building provisions or construction requirements (ABCB, 2018) and
regulations concentrating on administrative processes such as building and planning permits (see for
example, New South Wales Environmental Planning and Assessment Act, 1979).

What is important is that the integration of building codes and regulations has been advantageous in
minimising the impacts of disasters. Their importance as a mechanism by which to protect life and
build community resilience has become the focus of countries more recently (UNESCAP, 2012).
Japan provides a prime example: the country maintains some of the world’s strictest codes, yet it has
taken more than seven decades, and a series of disasters, for Japan to reach this stage (Glanz &
Onishi, 2011).

However, the situation is vastly different for many developing countries where building codes are
often not mandatory (see for example, Thiruppugazh, 2008). Bangladesh has a National Building
Code, yet it has been explained that “the Building Code is not an independent legislation or act, rather
it is a national level approved document” (HBRI & BSTI, 2006). In addition, within developing
countries it is widely reported that enforcement and compliance of codes face serious barriers which
add further complexity, including ineffective governance and corruption (GFDRR, 2014), resulting in
vulnerability to disasters.

h. Prescriptive and performance based codes

Building codes may be categorised as prescriptive or performance based. Prescriptive regulations are
standards created to describe how buildings should be constructed. They specify objectives, processes
and often materials required to achieve the desired regulatory goal (Cote & Grant, 1988; Gann et al.,
1998). However, prescriptive regulations are generally inflexible and often impede innovation
(Greenwood, 2007). Introduced to address some of the shortcomings of prescriptive regulations,
performance-based codes differ as they provide a more flexible approach. Performance-based codes
have objectives set out, however they offer the opportunity for innovation, creativity or consideration
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of cultural and heritage value. This flexibility allows for alternative solutions to be developed to suit
the individual building requirements: achieving the same regulatory goal, but through a different
perspective (Cote & Grant, 1988; Gann Wang & Hawkins, 1998).

6. Disaster resilience within the informal sector

The inherent link between disasters and housing types that are more resilient has been well established
(see for example, Gautam et al., 2016) where it is widely cited that disaster events present an
opportunity for building future resilience (Birkmann et al., 2010; Haigh & Amaratunga, 2011;
Manyena, 2013). In fact, many country-specific guidelines and initiatives for safer buildings have
arisen following major disasters (Bernicat 2015; see for example ERRA, 2006; NHDA, 2005).

In the project countries, Bangladesh and Nepal, recent disasters have been triggers for institutional
consideration of the importance of building code compliance. In Bangladesh after recent building
disasters, particularly the collapse of the Rana Plaza garment factory in 2013 killing over 1,100 and
injuring many more people (Australian Broadcasting Corporation, 2016b; IGHLHR, 2014), the
Bangladesh National Building Code was reviewed and updated, and there are moves to make the
policy mandatory and enforced through a new regulatory authority (HBRI, 2015). Similarly in Nepal,
after the recent Gorkha earthquakes 2015 which killed over 8,790 people, 22,300 injuries and more
than half a million buildings collapsed (PDNA, 2015). The national building code (NBC) of Nepal is
in a review process and the government declared NBC mandatory and made the local governments
responsible for enforcement.

However, a large proportion of buildings continue to be constructed informally without permits;
therefore, the application and regulation of codes is not enforced. Within many developing countries,
built-up urban centres and peri-urban areas are often associated with large informal settlements.
Dobson, Nyamweru, & Dodman (2015) highlight that globally, a large percentage of the most
vulnerable populations live in informal settlements. These communities are often home to the urban
poor and their circumstances leave them vulnerable and exposed to various hazards (Prayoga &
Imtiaz, 2017).

Housing development within the informal sector often consists of uncoordinated construction
processes, erratic development patterns, and can exist on environmentally vulnerable land, or often on
vacant private land that lacks legal title (Fernandes, 2011). Fernandes (2011) argues that building
development in the informal sector are the results of long existing traditional processes and practices
of land acquisition, tenure and building. Furthermore, there is a growing realisation that regularisation
rather than eviction is the right approach to ensuring safety within these communities. To increase
disaster resilience a different approach is also required for ensuring safety and capacity building
within this context. The extension of lessons from building code compliance in the formal sector to
the informal sector context has been identified as a positive move in the safe building codes agenda
(Fernandes, 2011).

i. The importance of traditional knowledge

Human interaction with the physical and social environment over the years has formed the basis and
foundation of traditional knowledge (Zhang, 2015). Traditional buildings— buildings constructed
based on customary knowledge and expertise—constitute a large portion of structures in developing
countries. Their prevalence is due to cost effectiveness of traditional construction and also the
promotion of local skills, culture and native materials (see for example Gautam et al., 2016).
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According to Fujieda & Kobayashi (2013), the growing interest in the use of indigenous knowledge in
construction further facilitates resilience and independence of vulnerable communities.

It must be acknowledged that the informal sector is not totally devoid of rules and processes for
development, but the absence of the formal procedures of conventional development is what
constitutes the informality. Khalafzai & Nawaz (2017) claim that “Unequal power dynamics between
western science and TK [traditional knowledge] have undermined the potential role that traditional
knowledge-holders can play as active participants in many fields including DRR” (p.39).

Fortunately, the current advocacy to recognise the knowledge and expertise of indigenous people in
planning reinforces social rights and justice, and assists creating resilience (Fernandes, 2011).
According to the Asian Development Bank (2013), finding a middle ground in the establishment and
enforcement of building codes through a participatory approach gives higher certainty of achieving
the desired results. In many ways this is aligned with the term *procedural justice’ as conceptualised
by Murphy (2017) which encourages willingness to comply with regulations due to identification with
the authority and reduced negative sensitivities.

7. Building code compliance

According to Le Grand (2005), “Compliance is the act of following the rules” (p. 2), it is the level of
adherence to the law (Australian Government, 2013).The concept of compliance is not limited to the
development and enforcement of regulations, but a social transformation where organisations and
communities appreciate the benefits of safe codes and follow them willingly: aptly termed by Johnson
(2011) as a “compliance culture” (p. 27). In other terms, compliance is centred on the premise that
people are inspired to do the right thing and/or follow stipulated rules for personal gain through
thorough assessment of possible penalty and consequences for non-compliance (Murphy, 2017).

According to Burby and May (2000), two major and conflicting philosophies address the issue of
compliance; the use of deterrence and facilitation. The deterrence approach includes frequent
inspection and severe sanctions involving financial penalties for non-compliance. While facilitation
involves more of a flexible and collaborative approach to compliance and involves incentives and
technical assistance (Burby and May, 2000).

Burby and May (2000) explain that “The general idea here is that by lowering the costs of compliance
(i.e. facilitating compliance) and by rewarding good behaviour while reserving punishment for
recalcitrant ‘bad apples’ who consistently violate code requirements, a regulatory climate will be
created that fosters voluntary compliance” (p. 3). These forms of compliance have also been
categorised as: enforced compliance, deterrence, and voluntary compliance (Australian Government,
2013).

J.  Types of compliance
Enforced compliance

Enforcement is quite simply undertaking government activities that compel adherence to regulatory
requirements (Australian Government, 2013). Enforcement activities may involve:

1. Inspections
2. Fines

3. Prosecutions (Australian Government, 2013).
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Deterrence

Deterrence is aligned with enforcement; however, it relates to “the act or process of discouraging
actions or preventing occurrences by instilling fear or doubt or anxiety” (Australian Government,
2013, p. 8). This form of compliance includes:

1. Increasing the likelihood of exposing non-compliant citizens

2. Penalties for non-compliance (Australian Government, 2013).

Voluntary compliance

Voluntary compliance differs from the former two methods as it involves a willingness to voluntarily
comply with the regulatory requirements, rather than being compelled to comply (Australian
Government, 2013). Voluntary compliance is often self-motivated. People willingly choose to follow
stipulated rules to fulfil moral obligations (Murphy, 2017). Voluntary compliance is often a measure
of:

1. Anunderstanding of the need for the regulatory requirement

2. Confidence that the theory validating the regulation is sound

3. Assurance that compliance will lead to the desired results (Australian Government, 2013).

k. Code compliance in developed countries

Developed countries have continued to improve building codes and regulations in response to
hazards, structural failures and health disasters (GFDRR, 2016). Japan and Australia provide two case
study examples. Both countries share a heavily regulated building sector where code compliance is
mandated.

Building code compliance in Japan

Japan is known for its vulnerability to various hazards and likewise for its strict building codes—and
how they may be applied to assist in improving public safety within the built environment. Japan
provides an important case study as it was initially similar to many developing countries in terms of
its poor construction quality and limited technical knowledge (WBDRMH, 2017). However, through
gradual change to the legal and policy system, the country has created one of the most rigorous
frameworks that achieves a high level of building safety. In this manner, Japan serves as a model for
those countries wishing to strengthen local policy to assist building resilient communities.

Within the current system in Japan there are three predominant laws in force: Building Standard Law
(BSL), the Fire Service Law and the City Planning Law. While the former two are primarily
concerned with life safety (and associated property protection), the latter relates more to the creation
of liveable cities (Okasaki, 2007). Importantly, the building codes within the BSL are enforced
throughout the country on a national level, with consideration for structures, fire and equipment
(Okasaki, 2007). In addition, they are performance based building codes (Okasaki, 2007) to allow for
flexibility in design and construction.

The building approval and regulatory procedure in Japan presents a staged system: design
(preparation of drawings), construction commencement, construction, completion and building
occupation. Within the design, construction and completion stages there are requirements for
approvals to be obtained (certification) from the regulatory authorities (Figure 8) (Kamemura, 2016;
Okasaki, 2007). Although a formal and comprehensive system of regulation exists, it is worth noting
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that the system is subject to change: most recently this has involved inclusion of ‘Start of occupancy’
and ‘Owner’s periodic reporting’ levels (Kamemura, 2016).

The World Bank Disaster Management Hub (WBDMH) (2017) identified ten lessons from Japan’s
regulatory system that may be considerations for those in developing nations:

1. “Regulation should be understood as a tool to guide and support the safety of the built
environment and should not be seen principally as a means of exerting control.

2. To develop an effective approach to building safety, countries need a clear understanding of
their available human, technical, and financial capacity.

3. Effective regulation takes place within an enabling environment that includes education,
financial incentives, and other mechanisms designed to proactively support compliance.

4. The regulatory ecosystem must make professional expertise and technical services available
to all who wish them.

5. Formal regulatory systems should recognize prevalent construction practices, including non-
engineered construction, and the risks associated with them.

6. An effective regulatory regime is based on science and requires the participation of academia.

7. Governments can strengthen their regulatory regimes by coordinating action with the building
industry.

8. The private sector can play an important role in effective enforcement of building regulation,
but only where mechanisms for oversight, fairness, and conflict resolution are robust.

9. Financial incentives can play a key role in promoting safety and overall quality in the built
environment.

10. An incremental, context-specific approach — one in which policies are based on analysis of
data accumulated over many years and events — is the path to a safer built environment”
(WBDMH, 2017, pp. 2-4).
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Application to regulatory
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Construction
Commencement of construction
activities

l

Construction
Cor_1tfn_uat|on of construction Application to regulatory
activities authority to undertake a
l construction inspection:
Completion

Finalise construction activities

Application to regulatory
authority to conduct a
final inspection:
certification required to

Occupation
Building is considered fit for
occupation

/NS N/

Figure 8. A summary of the building regulatory process for Japan (adapted from Okasaki, 2007, p. 5).

Building code compliance in Australia

Australia presents a slightly different perspective. Within Australia the different States and Territories
maintain individual planning legislation that relates to the National Construction Code (NCC): the
technical building provisions. Although the legislative process of obtaining building permits,
inspection regimes and so forth may differ in States and Territories according to their planning
legislation, the NCC is the standardised document providing uniform requirements with minor
variations depending upon geographical conditions. When compared to most developing countries,
Australia has a high building code compliance rate and according to the Australian Building Codes
Board the high rate of compliance is due to a shift towards performance based over traditional
prescriptive based building code requirements that were introduced in 1996; whereby, such provisions
provided flexibility in the selection of products and methods of construction (ABCB, 2018).

Essentially the NCC is a performance based code where it has overarching performance requirements
that must be complied with. However, compliance may be attained by complying with the provisions
‘clauses’ set out within the document, by development of a performance solution or a combination of
both methods. While compliance with the Performance Requirements within the Code remains
mandatory, there is the ability to consider innovative construction, heritage buildings, as well as
advances in technology and materials (ABCB, 2016). The present NCC is divided into multiple
volumes to address the needs of different development types covering a range of themes (Figure 9):

e Volume One: Building Code of Australia (BCA) Class 2 to Class 9 Buildings (aligned with
high-rise residential, commercial and industrial)

e Guide to Volume One

e Volume Two: Building Code of Australia: Class 1 and Class 10 Buildings

e Volume Three: Plumbing Code of Australia (ABCB, 2016)
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The policy system surrounding implementation of the NCC is complex and as noted, differs across the
States and Territories; however in each case, drawings are assessed by a regulatory authority, permits
are required before construction work can commence, regulatory inspections must be undertaken
during construction and upon completion of works a final inspection and certification must be
obtained prior to building occupation.

NCC BCA Volume One NCC BCA Volume Two
Class 2 to Class 9 Buildings Class 1 and Class 10 Buildings

|

NCC Guide to Volume One

l

Examples of Themes Examples of Themes
Section A Section 1
General Requirements General Requirements
Section B Section 2
Structure Performance Provisions
Section C Section 3
Fire Resistance Acceptable Construction

Part 3.1 Site Preparation
Part 3.2 Footings and Slabs
Part 3.3 Masonry

Part 3.4 Framing

Section D
Access and Egress

Section E Part 3.5 Roof and Wall Cladding
Services and Equipment Part 3.6 Glazing

Part 3.7 Fire Safety
Section F Part 3.9 Health and Amenity

Health and Amenity

Figure 9. Examples of NCC content relative to development type

(Adapted from Australian Building Codes Board, 2016).

I.  Code compliance in developing countries

As formerly noted, building and planning regulations are seen as a powerful tool to increase
community resilience in relation to disaster events (Bernicat, 2015; World Bank, 2015). According to
GFDRR (2016), the low level of sophistication of regulatory frameworks in developing countries
places them in a less favourable position when it comes to enforcing building codes and regulations.
The key issue being that many of the building codes in developing countries have been adapted from
developed countries (Johnson, 2011; World Bank, 2015), but being poorly implemented, often
dysfunction and with a frequently top-down approach, the codes prove difficult to implement in the
socio-economic conditions of the developing world (GFDRR, 2014).

Developing countries are known for a high level of informality in the building sector and the case is
not always due to the absence of regulations, but low level of compliance that is often due to factors
such as inadequate monitoring, transparency and an ineffective legal system. Furthermore, corruption,
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favouritism and poor enforcement impede compliance in the developing world (GFDRR, 2014).
Beyond the structural issues in developing countries, researchers and organisations have attempted to
ensure safety in informal settlements by regularisation and creation of standard and resilient structures
with traditional knowledge (Fernandes, 2011). The following examples briefly consider Kenya and
Turkey (as highlighted in the GFDRR 2014 report) in relation to the issues that have resulted in poor
construction practice and unfortunately resulted in devastating impacts following a disaster event. The
case of Peru provides a different perspective: an illustration of strategies employed to help increase
resilience within the built environment.

Building code compliance in Kenya

Within Kenya, the building code regulatory system was derived from colonial standards and as such
maintained a hierarchal top down approach. Primarily, it was a combination of urban planning and in
terms of the codes “affordability’ that resulted in policy implementation failure. With many of the
population unable to access standardised construction materials due to cost, the policy system of the
development sector essentially collapsed (GFDRR, 2014)

Building code compliance in Turkey

Turkey had formulated a rather comprehensive building code that included earthquake provisions;
however, the implementation system failed as violation of code requirements became commonplace:
disregarding technical requirements and building additional ‘unapproved’ levels, for example.
Corruption was also identified as a contributor to the system which exasperated poor practice. These
activities had a devastating impact upon local communities during the 1999 earthquake where more
than 17,000 people died, and 65 percent of residential units were deemed non-compliant (GFDRR,
2014).

Building code compliance in Peru

Peru, like many Latin American countries is characterised by widespread informal settlements. The
country worked in collaboration with the Intermediate Technology Development Group (ITDG) (now
Practical Action), an international and non-governmental organisation, to focus on providing
affordable housing for the poor through the provision of building materials, construction technology,
employment and sources of livelihood (Majale, 2004). Following the 1990 earthquakes, ITDG
introduced a participatory reconstruction project to assist residents with building earthquake-resistant
buildings. The organisation worked closely with community members and local contractors by
educating them on innovative technologies for earthquake resilience (Majale, 2004).

Attempts to ensure safety within such communities included the land titling programs which started in
1996 (Fernandes, 2011) and supports from ITDG. Although lack of title has been a major issue
associated with informal settlements and the associated vulnerability, a review of titling across the
country revealed that the process has not solved the deeper causes of vulnerability within the
settlements. There has not been a significant investment in infrastructure in those areas, neither are
residents granted access to credit (Fernandes, 2011). Ultimately, the titling program has created
opportunities for informal landowners to obtain legal titles for their residences.

The systemic issues in developing countries is multi-faceted, however, strategies and attempts to
empower the most vulnerable have been associated with a level of success as evident in Peru.
However, despite the shortcomings of the program, the assurance and security of land ownership may
potentially facilitate better construction practices.
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8. Encouraging code compliance
The World Bank Disaster Management Hub (WBDRM) (2017) argues that:

“Building regulation has a crucial role to play in reducing disaster risk. Building codes can lessen
vulnerability by specifying adequate standards for exposure by guiding development away from the
most hazard-prone areas” (p. 1); and that “[b]y incrementally raising building standards and working
to create effective regulatory compliance mechanisms, developing countries can save lives, protect
housing and other assets, and contribute to an overall safer built environment” (p. 1).

An effective building code regime requires a legal and administrative framework at the national level,
with building code development and maintenance processes and implementation at the local level
(World Bank, 2015). By learning from the experiences of developed countries, developing countries
can reach a high level of maturity in reinforcing and complying to building codes (GFDRR,
2016).However, adaptation is required to ensure compatible for the local context to ensure
implementation success (World Bank, 2015).

Yet in developing countries where non-compliance is common practice and enforcement low, the
question is raised as to how code compliance can be encouraged. The following factors suggested by
UNESCAP (2012) outline a range of issues for consideration when investigating mechanisms to
encourage compliance:

1. “Keep it simple

2. Raise awareness

3. Provide incentives
a. Offer special housing loans
b. Relax zoning restrictions
c. Offer tax breaks

4. Attack the issue from all sides

5. Transfer responsibility to the private sector” (pp. 14-15).

In many respects these elements are straightforward and may assist in creating a compliant society;
however, UNESCAP (2012) saw the need to go beyond high order statement and review in terms of a
local level application. Subsequently, UNESCAP (2012) proposed that the following five factors must
be considered within the local context when considering how to encourage compliance:

1. Financing: financial incentives are acknowledged as a mechanism by which to encourage
compliance. Through such incentives, it is possible to make immediate sectoral change;
however, this factor requires large capital, resources and a conforming political context.

2. Human resources: building capacity across the sector between all stakeholders assists with
awareness, understanding, and ultimately, compliance. There is a need for all stakeholders
involved in the building cycle to have knowledge of the codes and consequences for non-
compliance. This extends to those responsible for regulation (e.g. council), implementation
(e.g. engineers, builders) as well as owners and buyers.

3. Enforcement capacity: traditionally the regulatory authority has been responsible for

enforcement activities and compliance is attained in countries where governance is generally

32



strong. However, where government enforcement capacity is limited alternative regulators
may assist with encouraging compliance (e.g. banks, insurance agencies).

4. Stakeholder cooperation: for successful policy implementation and compliance, cooperation
amongst stakeholders is essential. UNESCAP (2012) states that ‘enforcement is most effective
and efficient if government takes the lead...” (p. 16). However, cooperation extends beyond
the government entity as the community and construction industry needs to be involved and
supportive: to raise awareness around the importance of regulation for human safety.

5. Other contextual factors: the individual characteristics of a place, combined with political and
economic situations need to be considered when determining measures to encourage
compliance. By understanding the context, the most suitable mechanisms can be employed to
encourage compliance (UNESCAP, 2012).

m. Facilitation mechanisms

Key drivers for encouraging building code compliance in developing countries were highlighted by
World Bank (2015) to include:

Improving legitimacy and procedural justice: The bulk of work here lies on the shoulders of
enforcement officials. Procedural justice involves fairness, trust and open communication that assist
building relationships and encourage compliance.

Designing regulatory processes to support compliance: by striking a balance between enforcement
and compliance support may foster transparency, respect and limit resistance. In addition, building
capacity and encouraging compliance can be considered in terms of seven points of intervention to:

1. “Establish a sound legislative and administrative foundation at the national level.

2. Develop a building code suitable to local social and economic conditions that facilitates safe
use of local building materials and practices.

3. Strengthen implementation of building codes through plan review, site inspection and
permitting at the local level.

4. Support code compliance, provide advisory services in addition to inspection and
enforcement.

5. Take advantage of opportunities for regulatory interventions.

6. Clearly identify hazard zones and restrict development according to exposure.

7. Advance supporting institutions” (World Bank, 2015, p. 80).

n. Reviewing compliance challenges

Building codes and regulations are primarily for the safety of people, despite this however,
compliance to these codes and regulations is yet to reach its optimum levels. GFDRR (2015) suggests
that non-compliance is a bigger problem in developing countries and this is often caused by a range of
factors including low income level, unaffordability of formal housing stock and deeper social and
institutional issues within those countries.

According to the World Bank (2015), some of the key issues are:
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1. Ineffective land use system: allowing settlements within high risk zones.

2. Weaknesses in building code administration and institutional capacity: incorporating
insufficient resourcing to enable effective regulation.

3. Insufficient legislative foundation: national legislative deficiencies and issues associated with
implementation.

4. Unaffordable compliance costs for the poor: lack of consultation with local level agents
creating unrealistic standards.

5. Insufficient recognition of prevalent building practices: regulations often do not consider that
building is staged to accommodate funding and material availability.

6. Dysfunctional regimes of building controls: inspection activities are often complex and an
economical burden increasing overall costs.

7. Corruption and regulatory capture: results in reduced safety standards.

9. Conclusion

Safety in the built environment is a priority for governments and the essential purpose of building
codes and regulations. However, codes are of no use if there is a low level of compliance, hence the
examination of the various subjects that relate to building codes and compliance with a brief
comparison of practices in developed countries and developing countries was undertaken in this
project. The brief literature review has highlighted systemic irregularities, lack of legitimacy and
procedural justice as key issues impeding compliance in developing countries and not necessarily the
absence of codes. Furthermore, attention is drawn to the need for more contextualised codes that
addresses the issues associated with the traditional means of construction and informal settlements.

The following sections provide backgrounds and case studies of building codes (or lack of) and the
results for buildings and population in Bangladesh and Nepal. The case studies assessed the views of
various stakeholders on the issues and challenges surrounding safe building codes for ensuring
disaster resilience.
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Figure 10. Informal housing, Bangladesh
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SECTION 2: Case Study: Bangladesh

Bangladesh, a densely populated South Asian country, is highly vulnerable to different types of
hazards (flooding, riverbank erosion, cyclones, drought, landslides, earthquakes, building collapse,
etc.). Dhaka, the capital city, is centrally located and is an economic, social and cultural hub. Large
migration takes place from rural areas of Bangladesh to Dhaka for employment and other
opportunities: currently the city accommodates nearly 20 million people. In order to host this huge
population, over two hundred thousand buildings have been constructed—often in a haphazard
manner—rendering them highly vulnerable to different hazards (Figure 10).

The Bangladesh National Building Code (BNBC) and the building and planning regulations of the
Dhaka Development Authority (RAJUK) are the key instruments for ensuring building safety. The
Bangladesh case study consists of attempts to assess various stakeholders’ opinions in Bangladesh on
the issues and challenges of compliance to safe building codes for ensuring disaster resilience.
Twenty-two individual stakeholders (academics, professionals, engineers, masons, etc.) were
interviewed to assess their experiences with building codes in the city. In addition, four Focus Group
Discussions (FGDs) were undertaken, involving a range of stakeholders including private companies
and construction professionals such as masons. The stakeholder/expert interviews revealed that:

e Those who are involved in the city’s construction activities are in most cases not aware of the
BNBC.

e Landowners were found to be reluctant in implementing the BNBC, as they are not willing to
expend the additional costs for building construction.

e Workers involved in building construction were not found to be interested in compliance to
codes as there remains no incentive to comply.

e There remains no government authority that actively promotes and monitors the

implementation of the BNBC.
The incorporation of the BNBC into university and trades-school curricula can be promoted to

provide proper training to built environment professionals and relevant others. In addition, continuous
dissemination of the BNBC through different media (TV, radio, newspapers, etc.) is required.
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Figure 11. Map of Bangladesh, image courtesy of Mapcruzin.com

(http://www.mapcruzin.com/free-maps-bangladesh/bangladesh_sm_2008.gif)

10. Geography and population of Bangladesh

Bangladesh—a South Asian country with a population of 160 million—records the highest density
(around 1200 persons per km?) in the world and is highly vulnerable to different types of natural and
man-made hazards. Physiographically, the country’s significant part (nearly 80%) consists of low
lying floodplains (Brammer, 2012). Geologically, the country is located in the active margin of the
Indian and Eurasian tectonic plates. Thus the entire north-south elongated eastern part of the country
is vulnerable to earthquakes. In addition to the existing natural risks, a significant number of man-
made hazards (building collapse, fire incidences, etc.) are also of great threat. As rural areas lack
sufficient employment and other opportunities, people migrate to cities, particularly to Dhaka, the
capital. Although the urbanization level currently is still low (around 30%), by 2050 it is expected that
almost 50% of the population will be living in urban areas (Islam, 2005).

Dhaka (Figure 11) is centrally located and is considered the hub of economic and socio-cultural
activities. The city currently accommodates nearly 20 million people (UNDESA, 2017), while it
records nearly 70% of the total urban population of Bangladesh. The city’s density is over 40,000
persons/km? (Islam, 2005; Kabir et al., 2018) and has experienced phenomenal growth in the last few
decades, while in some wards of Dhaka South City Corporation (DSCC) the density exceeds over
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200,000 per km? (Islam, 2005). In order to accommodate this large number of inhabitants, the city has
been developed in a very unplanned and haphazard manner. More than two hundred thousand
buildings have been constructed in the city mostly without maintaining the building regulations,
posing a risk for most of the city dwellers. Poor urban planning, excessive population density and
presence of an informal settlement population of over four million has exacerbated the conditions
(Angeles et al., 2009).

11. Impacts of disasters on buildings and people in Bangladesh

Dhaka has already experienced several large-scale building collapses and fire incidents where
thousands of people have been severely affected. Therefore, it is pragmatic to ensure the application
of compliance to safe building codes. In addition, due to rapid unplanned and unregulated urban
expansion, Dhaka suffers from problems associated with lack of rainwater drainage, leading to
flooding during the monsoon season. The city experienced destructive flooding events in 1987, 1988,
1998 and 2004 mainly due to excessive rainfall (Dewan et al., 2007), severely affecting a large
number of city dwellers and their dwelling units. Localised water build-up in the rainy season in
different parts of Dhaka is a regular phenomenon due to inadequate drainage, filling up of water
bodies and extensively built-up areas. Therefore, it is important to ensure compliance to safe building
codes to enable resilience and reduce such devastating impacts.

According to a recent survey of a national daily newspaper, about 78,000 buildings out of 326,000 in
Dhaka have been identified as vulnerable to disasters (Sarker, 2009). It is often reported that an
earthquake with moderate intensity can produce a significant havoc of building collapse. Due to non-
compliance to building codes, the city has faced a number of devastating disasters within the last
couple of decades. These have included building collapses, fire conflagrations and earthquake impact.
In all cases, non-compliance to the building codes have compounded the impacts, resulting in
significant property damage and unfortunately large death tolls. Among all the disasters experienced
by Dhaka, the collapse of the Rana Plaza garment factory (2013) has been the most devastating,
killing over one thousand people, with non-compliance to building codes contributing significantly to
its collapse.

0. Major fire incidences in Dhaka

In Dhaka, fire is becoming an unmanageable threat particularly in high-rise buildings mostly
constructed in a manner that violates the national building code. Various incidences of major fires in
different types of buildings are described below.

Fire incidence in Nimtoli, Old Dhaka

A severe fire broke out in the densely-populated part of Old Dhaka city at Nimtoli on 3™ June 2010
(Figure 12). The flames gutted eight buildings and over 20 shops, and killed 120 people at Nawab
Katra of Nimtoli, and resulting in injury to approximately a further two hundred people: most of the
affected people were women and children. Initially it was thought that explosion of two transformers
at Nimtoli started the fire, but it was later found that the fire originated from an oil stove and spread to
nearby chemical warehouses and resulted in the high casualty figures and damages (Imam, 2010).
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Figure 12. Building fire in Nimtoli, Old Dhaka, 2010. Image: Anisur Rahman, Courtesy of The Daily Star

It has been identified from this incident that an absence of urban planning or deviation from codes
was a contributing factor to the devastation. Moreover, the density of the residential area affected
made it difficult for firefighters to quell the blaze. The narrow lanes of old Dhaka and staircases of old
buildings made it difficult for fire services to enter the area. Thus, casualties increased due to non-
compliance with RAJUK setback regulations (Imam, 2010).

Fire at Japan Garden City

On 12" February 2010, an acute incidence of conflagration in Japan Garden City (Figure 13) occurred
as a consequence of residential and office building construction that had inadequate fire management
provisions: violating the BNBC. In one of the buildings of Japan Garden City, seven members of a
family lost their lives when fire lit up in the tenth storey of the building. There were only a few fire
extinguishers and water hydrants serving the building and unfortunately it was identified that no
occupants were able to operate the equipment nor were they in working order. Even after a charge
was levelled at RAJUK, no response was received on how this building was approved to be built with
such inadequate fire management systems (The Daily Star, 2010a).
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Figure 13. Building fire in Japan
Garden City 2010, Image courtesy of

The Daily Star

p. Major building collapses in the last decades in Dhaka City
Begunbari building collapse

On 1* June 2010, a five-storey residential building suddenly collapsed at Begunbari, Dhaka. The
building was adjacent to shanty dwellings, and unfortunately the collapse impacted this area and the
collapse also impacted them. Tragically, 25 people died as a result of the collapse with more and more
than 50 people were injured (refer Figure 14) (The Daily Star, 2010Db).

Figure 14. Begunbari building collapse 2010. Image courtesy of The Daily Star




From the way in which the building collapsed, it was evident there was no proper plan for the
building, nor any rule or code was followed in its construction. Furthermore, it was identified that
workmanship and engineering as well as the materials that went into the making of that building were
also of very poor quality contributing to the devastation. An improper site had been for selected for its
construction as the land had been filled using garbage instead of soil. Additionally, some heavy
construction materials had been stored on the top floor of the building, which contributed to the
collapse. Another major factor was that the foundation was not designed properly and the connection
between the columns and the base was not adequate (The Daily Star, 2010b).

Spectrum sweater factory collapse

On 11" April 2005, the seven-storey Spectrum garment factory collapse took place at Palashbari in
Ashulia, a suburb near Dhaka (Figure 15). The building was designed for 4 storeys, but 9 storeys had
been built (Institute of Engineers Bangladesh, 2007). The building was constructed on soft soil on
swampy land, using poor quality building materials, resulting in the whole design being faulty and
non-compliant. An explosion of a boiler on the ground floor was also a contributing factor to the
collapse. About 73 workers were killed and more than 85 were seriously injured (Institute of
Engineers Bangladesh, 2007).

Figure 15. Spectrum sweater factory building collapse 2005. Image: Zahedul | Khan, courtesy of The Daily Star

Phoenix garments factory collapse

On 25" February 2006, a six-storey commercial building collapsed in central Dhaka at Tejgaon
(Figure 16). This building collapsed mainly due to structural failure. The building was originally
constructed as a commercial building; however, in 2005 it was converted to a 500-bed hospital. The
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main reasons behind the collapse include unplanned construction, poor building materials, and non-
compliance to RAJUK regulations and BNBC (The Daily Star, 2006).

...... - ==
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Figure 16. Phoenix garments factory building collapse 2006. Image: Anisur Rahman, courtesy of The Daily Star

Rana Plaza building collapse

On 24" April 2013, ‘Rana Plaza’, an eight-storey garment factory building, collapsed in Savar, a
suburb of Dhaka. The collapse of this building is considered to be one of the deadliest garment factory
accidents in history, as well as the deadliest structural failure (Figure 17) (The Daily Star, 2018).

The building has become a symbol of poor compliance concerning workplace safety and security in
Bangladesh’s industrial sector, and an icon of poor attention to the working conditions in garment
factories in developing countries. According to the Bangladesh Garment Manufacturers and Exporters
Association (BGMEA) nearly 4,000 workers were in the building at the time of the collapse. After
over a month of search-and-rescue operations, a death toll of 1,134 and 2,500 serious injuries were
listed (IGHLHR, 2014; Australian Broadcasting Corporation, 2016b; The Daily Star, 2018).

The main reason for collapse of this building was attributed to structural failure, again, a result of non-
compliance to RAJUK laws, building codes or other regulatory requirements of Bangladesh.
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Figure 17. Rana Plaza building collapse 2013. Image courtesy of The Daily Star

The building was originally designed for 5 storeys; however, a total of 8 storeys were constructed.
The building was also converted from a commercial use to industrial with no additional provisions for
safety. It was constructed on a pond filled with loose material which compromised its structural
integrity. The use of substandard building materials, aggravated by vibrations due to the generators
inside, was a further reason for such devastating damage.

12. Building regulations in Bangladesh

g. Bangladesh National Building Code (BNBC)

In Bangladesh, the BNBC was first drafted in 1993, but not until recently the process of formally
reviewing or updating the codes has taken place. In 2006 the Building Construction Act was amended
to include a new section 18A, and on 15 November 2006 it came as a gazette empowering the
government to promulgate the building code as a legally binding document. In December 2009 the
House Building Research Institute (HBRI) involved leading experts from Bangladesh Road Transport
Corporation (BRTC), Bangladesh University of Engineering and Technology (BUET), Bangladesh
Standards Testing Institute (BSTI) and outside to update the code and act within a year and then made
it available to all. In 2016 its latest edition was published as a draft copy which has not been gazetted
yet. According to HBRY, it is expected to have this edition gazetted by 2018.

The purpose of the Bangladesh National Building Code is to establish minimum standards for design,
construction, quality of materials, use and occupancy, location and maintenance of buildings within
Bangladesh in order to safeguard, within achievable limits, life, health, property and public welfare
(HBRI & BSTI, 2006).
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The provisions of the code apply to the design, construction or occupancy, alteration, moving,
demolition, repair of any building or structure and to any appurtenances within or connected (HBRI &
BSTI, 2006). It is stated that the provisions of the code are applicable to all persons of Bangladesh.

Since 2006, the code has been made mandatory for compliance with any building construction under
the Building Construction Act of 1952, to ensure accountability in the management of overall building
construction and safety of the buildings. According to section 2.1 of chapter 2 of part 1 of the BNBC
1993, the government is under obligation to establish a new, or designate an existing, agency for the
enforcement of this code within a given area of jurisdiction. However, the government is yet to
establish such an agency. Thus, there is an absence of a regulatory authority responsible for all safety
aspects of buildings as per BNBC and this remains a major concern. Section 2.6 of Part 2 of the
BNBC only states that violation of the code will be an offence and the authorities can take legal
action. However, it prescribes no procedure for institution of legal proceedings, which needs to be
addressed. The provisions of the Building Construction Act 1952, along with the code need to be
updated, taking into consideration the present socio-economic situation of the country.

r. Addition in the new draft edition of BNBC 2010

The 1993 BNBC has dealt with a range of development areas including construction, structure,
material, geo-technical and seismic aspects. As evident from section (f), the 1993 BNBC did not
include environmental influences on planning, design, construction and selection of construction
materials.

In the latest edition of the BNBC (HBRI, 2016), new forms of permit and inspection were introduced.
When modifying the building code, the City Development Authority (RAJUK) regulations were also
included. Classification of occupation, and definitions and general agreements have been changed and
updated through consulting different international codes whereby a range of designs have been
considered. Subsequently, types of building construction have been broadly classified into two
groups: non-combustible and combustible types. Non-combustible types are further subdivided based
on fire ratings. Combustible type is mainly timber or wood-based construction, which is subdivided
based on the type of timber (HBRI & BSTI, 2006).

Additional considerations have been introduced or revised to align with combustion types and assist
in the construction of safer buildings. The considerations include updated specifications for building
materials in the latest edition, with two new chapters on bamboo construction and steel composite
structures. Strength specification design for concrete structures has been rationalised and loads on
buildings and structures have been updated. Confined masonry has been introduced to the masonry
structures chapter to further strengthen structural adequacy of new builds against disaster events.
Existing provisions for electric services, building acoustics, sanitary systems, water drainage, and lifts
and escalators were thoroughly revised along with provisions on sustainability measures. Guidelines
for signage in urban and rural areas have been introduced and standardised environmental graphics
and graphics for universal accessibility have been added.

In this new draft, precautionary requirements were modified according to revised building occupancy
classification. In terms of disaster situations, specific requirements for fire protection have been
introduced and the earthquake load has been revised based on the Euro Code and the Indian Code.
Furthermore, provisions for environmental protection and high-rise buildings are now included with
minor changes made to storage, handling practices, and supply of fuel and gas.
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Significant revisions have addressed current climate change concerns. In the original 1993 Code, the
calculation of basic wind speed was based on the fastest speed. In the new 2016 draft edition, this
figure has been amended to “3-second gust speed’ which is about 11 percent higher than the basic
wind speed. In Dhaka, formerly a figure of 210 km per hour was employed, and this has been updated
to reflect that it is now about 236 km per hour. Similarly, there are plans to increase wind pressure by
4 to 5 percent. The seismic design category is included in the code as it is most vital for structural
design and relates to the soil conditions. In the new draft edition, the whole country is divided into
four different zones with every building in zones 3 and 4 to be designed as *Special Moment Frames’
to handle movement during earthquakes. From the amendments and proposed changes to the new
draft, it is evident that significant emphasis is being placed upon building codes to minimise severe
impacts from disaster events and ultimately protect life. The next phase of this process may involve
consideration of a regulatory authority to assist with compliance, and importantly, education to raise
awareness of the safer building codes.

s. Land development rules for private housing 2004

The Land Development Rules for Private Housing is a legal instrument for controlling land
development in the private sector housing. The rules provide procedures and guidelines for land
development protecting the environment. They detail the percentage of land that must be kept for
community facilities, amount of land to be sold out, school sites, road hierarchy, and importantly,
planning standards including, for example, the allocation of land per 1000 persons. In RAJUK there
are very few planners working in large cities such as Dhaka. There has been consideration given to
the establishment of decentralised zonal RAJUK offices that divide the city into different zones.

According to the government’s Comprehensive Disaster Management Programme (CDMP), almost
65% of the structures in the city are built on soft land acquired by filling up water bodies. The
majority of these buildings were constructed by both a violation of planning regulations and building
codes.

13. Building construction practices in Dhaka

Dhaka is one of the fastest growing cities in the world (Berkowitz, 2013). Rapid urbanisation is
currently occurring and the city of nearly 20 million people is growing year by year. Large population
growth demands various types of buildings and construction works. Slums, semi-permanent,
permanent, single and multi-storey building construction is a widespread scenario in the city for
diverse purposes such as residential, commercial, industrial, educational and health. While the
widespread informal settlements consist mainly of slums and semi-permanent types for residential use
(Islam, 2005; Angeles et al., 2009).

Dhaka City Corporation was established as ‘Dacca municipality’ in 1864. Later it was renamed twice,
first in 1983 as ‘Dhaka Municipal Corporation’ and finally in 1990 it was renamed as ‘Dhaka City
Corporation’. In December 2011, Dhaka City Corporation divided into two independent city
corporations called ‘Dhaka South City Corporation” and ‘Dhaka North City Corporation’. In fact, in
the infrastructural development of Dhaka South City Corporation (older part of the city), most of the
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zones were formed more than 100 years ago, where about 95% buildings of this zone were built
without adequate construction equipment, proper construction process, within a context of lack of
proper urban planning and proper landuse planning. Within these zones most of the buildings were
built haphazardly. In some areas of this corporation, some of the buildings constructed over the last
few decades appear to follow RAJUK laws, but not those established by the BNBC.

The scenario of Dhaka North City Corporation is relatively better from the perspective of building
construction and urbanisation. The North City area was built covering 56 wards and there are about 5
million inhabitants at the northern part of the megacity (Kabir et al., 2018). In the recently developed
areas within the city corporations, building owners are now increasingly aware of the existing
building rules and regulations of the city development authority, as building constructions are
gradually being controlled by RAJUK. In older areas it has been observed that the landowners,
engineers and planners still remain unaware of the existing building codes and their importance.
Ultimately, the landowners are reluctant to spend extra money to achieve compliance with the code
requirements.

14. Research approach and methodology

The methodology of this study is linked with the main research question - “How can compliance to
voluntary safe building codes be facilitated in the current context of Bangladesh for increased disaster
resilience?”

The study was undertaken based on primary and secondary data from different parts of Dhaka. It was
decided to focus on Dhaka because of its national prominence.

t. Data collection and analysis

For the present study, primary data collection was carried out though interviews across different
relevant institutions and concerned personnel, particularly those with experience on building codes.

Data collection was carried out in 2 stages.

Stage 1 involved semi-structured interviews with key stakeholders who have prior experience with
building codes. A total of 22 individual experts/ key stakeholders from various government agencies,
autonomous bodies and private companies were interviewed (Table 1, Figure 18 and Table 2).
Interviews were recorded and later translated into English.

Stage 2 involved four focus groups discussions (FGDs) (Table 3, Figure 19 and Table 4). FGDs
involved contractors, sub-contractors and masons. Discussions were recorded and translated into
English.

Data was subjected to thematic analysis - a three-stage coding process to identify themes. Responses
have been analysed through coding methods and descriptive statistics
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u. Details of interview participants

Table 1. Individual Interview Structure

S. No. Type of Stakeholders No. of Interviewees

01 Academic institutions 3

02 Govt. organisations 3
(Management level)

03 Govt. organisations
(Operations level)

04 Private Companies 3
(Management level)

Private Company

05 ) 3
(Operations level)
06 Civil Work Subcontractor 2
07 Foreperson 2
Total 18
Academic
6%
Trades

25%

Government
31%

Companies
38%

m Academic = Government Companies = Trades

Figure 18. Distribution of Interviewees by type
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Table 2. Participant Specialisation

No. Stakeholders Specialisation
Earthquake, building construction, disaster prevention and urban
1 | Academics safety, seismology, construction vulnerabilities to earthquake
hazard
4 Government Authority Detail Area Plan (DAP) (RAJUK)
5 Government Authority Disaster and Earthquake Resilience Project (RAJUK)
6 Government Authority Fire Service and Civil Defense (FSCD)
7 Government Authority Fire Service and Civil Defense (FSCD)
8 Governmental Authority House Building Research Institute (HBRI)
9 Construction Company Mukta Construction Ltd
10 | Real Estate Company Anwar Landmark Company
11 | Real Estate Company ASSET Developments Ltd
12 | Developers Company Durba Developments Ltd
13 | Consulting Company ?S;tzrlﬁrc]:ljfaﬁ?:z;is:ezlzgraﬁfioiI test Company)
14 Residential Developers Ltd
Construction Company Kochukhet, Dhaka Cantonment
15 | Civil Work Contractor M/S Subarna Enterprise
16 | Civil Work Contractor M/S Madina Construction
17 | Civil Foreperson Freelance
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v. Details of focus group participants

Focus Group Discussions (FGD) structures

S. No. | Type of Stakeholders No. of FGDs

1 Masonry Team 3

2 Masonry Union 1

Total 4
Masonry

union
25%

Masonry
Team
75%

= Masonry Team = Masonry union

Figure 19. Distribution of Masonry FGD Stakeholders
Table 4. FGD Profile & Locations
S.No. | Type of Specialty Study Area
Stakeholders
FGD-1 | Foreperson & Mason | Civil work and Steel work Sipahibag, Khilgoan
Foreperson
FGD-2 | Mason Civil work and Steel work Mason | Bhuiyapara, Madartek
FGD-3 | Mason & Civil work Mason and Banasree, Rampura
Construction Worker | Construction Worker
FGD-4 | Labour Union Foreperson, Mason, Construction | Meradiya Bazar, Banasree
Worker, Helper
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15. Results — Interviews and Focus Groups
w. Participants’ perception on building compliance

For this project, twenty-two key stakeholders from academic institutions, government agencies and
private companies were interviewed to identify the issues and challenges related to the
implementation of building codes and compliance to safe construction in Dhaka with regard to
disaster risk.

The interviewed academics highlighted that only around 10% of buildings in Dhaka comply with the
building codes. Therefore, a significant part of the city’s buildings have been constructed without
following the existing regulations. The government officials mentioned that there is no regulatory
body in Bangladesh to monitor whether the building code requirements are being implemented. The
review and approval of the building drawings is sometimes undertaken by RAJUK; however, this
occurs only after the review by professional engineers and planners. Following the building approval,
the construction process is not monitored.

In discussions with private developers, it was stated that building codes are maintained in the larger
scale projects. In many cases, the developers also follow the codes’ requirements as they have the
technical staff and qualified engineers to undertake this role. Private building owners and small
construction companies in most cases violate the codes. They do not recruit qualified engineers to
avoid higher costs. Private companies may send the materials for testing to relevant laboratories of
different government agencies and engineering universities. However, it often takes too long to
receive test results, and in some cases incorrect results are received. Given the time delays, private
companies identified that they do not wait for the test results and often start construction: in violation
of the building codes. Furthermore, private company personnel also reported that a building design
may be completed by structural engineers and architects, but in the field the site engineers execute
according to the specifications and drawings without giving attention to whether the building
compliances are ensured or achieved. It was evident that until recently, there has been no regulatory
board for monitoring and implementing the BNBC. In most cases, high-rise buildings, or commercial
buildings and other official large buildings are currently constructed according to the building code
requirements, but private landowners tend to neglect code requirements to avoid extra expenses.

Through the interviews it was identified that Dhaka’s building construction in the past mostly took
place without the application of building codes and construction is often done by masons. In the
interviews, the masons and contractors/sub-contractors stated that they had never heard about BNBC,;
rather they used to construct buildings based on the provided drawings and general compliance and
site engineering instructions. They also reported that in most cases private landowners construct
buildings in coordination with contractors/sub-contractors or the foreperson rather than employing
skilled engineers due to higher associated costs.

The masons identified that they do not receive adequate safety measures from the landowners.
RAJUK has to monitor the implementation of the building codes, but that is lacking and thus building
owners often violate the rules including setbacks and other compliances. Very often, engineers and
building owners instruct differently and this creates confusion amongst the masons and subsequently,
directed by the building owner’s decisions, rules and regulations are not followed.
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X. Reasons suggested by stakeholders for non-compliance with building codes

The interviews and FGDs indicated that the existing building codes are not implemented by the
building owners during construction. Reasons behind non-compliance were identified by each
participant cohort and are summarised below.

Experience of academics

Absence of proper mindset.
Lack of awareness among people on building codes.
Buildings owners’ intent to reduce extra expenditure.

Lack of awareness of codes by some engineers resulting in non-implementation.

Experience of government agencies

Professionals in the construction sector are not aware of the BNBC.

The BNBC is difficult to understand because it is written in English. The code employs
complex terminologies and is only understood by engineering professionals.

Lack of internal-organisational harmony, that is, industry fragmentation.
Building owners are not aware of the consequences for non-compliance of the building codes.
Many engineers are not acquainted with building codes.

In general, the wider community, clients and construction workers have little or no idea about
building codes and their importance.

Lack of knowledge of engineers, architects and planners of the building codes and the
necessity for compliance.

Experience of private companies

Misconception on BNBC exists across the construction sector that its application incurs
significant additional expense.

Neglect of building codes by site-based engineers and officers due to a lack of concern about
building codes.

Lack of precise knowledge at all levels regarding building codes.

Ignorance about building codes and insufficient skills of masons, forepersons and contractors
in relation to the codes and administration.

Many civil engineers do not have clear knowledge about BNBC.

The issue extends beyond the BNBC: often masons and forepersons do not follow even the
construction drawings provided.
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Construction workers do not want to extend effort to understand and apply the codes and their
goal is often to reduce the construction period. In an environment where they do not receive
safety equipment from the owners, they tend to neglect the codes/compliances.

Experience of the masons (FGD results)

Masons receive no training on BNBC.

Major challenges are the inadequate supply of building materials by the owners, differences
of opinion between engineers and owners, unavailability of safety products.

Around 95% of the masons do not have any knowledge on building codes.

Masons do not receive any incentives or inspiration to adopt the codes, particularly as they
work in an environment where they are not supplied with safety materials.

Extra expenditure is one of the main reasons discouraging building owners to adopt building
codes.

16. Measures to encourage compliance

y. Recommendations of stakeholders for voluntary compliance

Many participants identified measures they understood would encourage voluntary compliance to the
codes and help construct safer buildings.

Perceptions of autonomous institutions

BNBC and building compliance need to be included within the tertiary systems: in different
courses in university curricula.

Training programs are required on the importance of building codes for professionals who
have already graduated.

Proper implementation of the land use policy is required. Diverse types of buildings should be
built as per allotted specific zone according to land use planning rules.

Educational institutions need to develop and promote awareness programmes among the
private sectors, real estate agencies and general community.

Recommendations of government agencies

Avoiding complex and jargon language such as engineering terminologies. There is a need to
produce plain language publications for easier understanding and use by the general
population.

Several volumes of BNBC are required to be published: including separate topics covered by
each volume.

An educational and awareness programme is necessary to inform people of the benefits of
following BNBC and the negative consequences of non-compliance.
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Building owners can be provided with incentives like credit and certificates to encourage
them to follow building codes.

Land use planning also has a vital role to create and construct disaster-resilient buildings. To
begin with, sub-soil investigations should be conducted to identify liquefaction potential due
to earthquakes, so that risk sensitive land use planning can be undertaken.

Public awareness should be raised by mass media and other campaigns such as seminars,
workshops and mock drills.

Training should be provided to all relevant professionals including engineers, architects and
planners, along with sub-contractors, forepersons and masons.

Monitoring cells need to be formed as soon as possible so that where necessary action can be
taken.

All new buildings need to be built as disaster-resilient incorporating the BNBC.

Using land use planning and geo-engineering data new construction must be conducted
according to specific zones.

Provision of incentives can be a strategy. As Bangladesh is a developing country, building
owners often find themselves in financial crisis while constructing buildings. Providing soft
loans from the House Building Finance Corporation may encourage compliance. There are
two elements in constructing a building: Structural drawings and Architectural drawings. An
owner should get a loan only when they submit the structural drawings to RAJUK prepared
by a professional engineer following the BNBC.

Recommendations of private companies

All bodies relating to construction need to be concerned about building codes to build safe
and disaster-resilient buildings.

There is a need to train all the key stakeholders through workshops, seminars, TV-radio-
newspaper advertisements.

A bank loan policy should be flexible with nominal interest rates when following the BNBC.

From the government level there should be a motivation/incentive for the relevant
stakeholders.

Implementing land use planning policy, using different types of construction needs to be
considered in terms of specified separate zones.

To promote the application of BNBC, the approval of a building design complying with the
BNBC should be given expeditiously.

To make people aware of the BNBC, workshops, seminars and training programs should be
arranged.

Different training programs can be arranged not only for the engineers, but also for managers,
supervisors, foremen and masons on technical aspects of BNBC rules.

Booklets, brochures or leaflets should be distributed with detailed and simplified building
codes, benefits of following the codes, consequences of not following them.
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Construction workers should be given monetary incentives and training to make them
interested in the BNBC.

Construction to be carried out through proper land use planning.

Recommendations of masons

e RAJUK should formulate, monitor and implement land use planning policy precisely.

o Honest employees should be deployed for monitoring and field visits for the
implementation of codes, because monitoring is a key factor in compliance.

e Awareness-raising activities need to be initiated. In this case, documentaries on BNBC
can be broadcast on television and radio.

e Masons can be given incentives and certificates for good construction.

17. Recommendations of stakeholders for enforced and deterrent compliance

Suggestions of academics

Many engineers do not have a professional license for designing or constructing buildings;
therefore, their knowledge and skills are limited, yet they are designing and constructing. In
this case, monetary penalty can be sanctioned.

There is no assigned authority from the government side that will approve, monitor, and give
occupancy certificate of a building as RAJUK does for Dhaka. The Bangladesh Government
should establish such an authority to approve, monitor, provide occupancy certificate, as well
as legal action in case of violating the rules.

If any building is constructed violating building codes, then strong fines or imprisonment
should be considered. Gas, electricity, and other services can also be disconnected as penalty.

Suggestions of professionals

RAJUK is carrying out an urban resilience project. There are two sub components: one is
improvement of building code enforcement and another one is implementation. Under this
project, an international consulting firm is going to be appointed that will identify
mechanisms to promote the implementation of the BNBC. To get building completion
certificates/license, building owners need to fulfil some conditions. Otherwise they would not
be able to get the license and No Objection Certificate (NOC) from respective authorities.

A building should not get the electricity supply connection if proper building codes and safety
rules are not maintained. Moreover, RAJUK should not provide a building permit unless
proper building codes are followed.

Before commencement of construction when the land owner applies for NOC, then the
following factors should be considered as per BNBC:

Presence of 10-metre wide road in front of the building;
Availability of sufficient numbers of exits;
Availability of fire safety plans on each floor;
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Presence of active and passive heating, ventilation and air-conditioning systems;
Installation of fire doors and fire detectors in the building;

Availability of adequate water supply for fire extinguishers, training for fire evacuation, and
fire drills.

Suggestions from private companies

The building approval authority has to be transparent to avoid permits being issued through
bribes and political persuasion.

To implement the BNBC, the concerned city development authority must be accountable and
transparent.

The consultant team that designs the building can play a significant role. They should enforce
the codes in the execution team (engineers, supervisors, electrician, foreman and masons) and
can also inform the building authority about the importance of building codes.

The structural department of the company should instruct the relevant personnel to follow
building codes properly. They should introduce the codes and provide information about the
penalties for violating the codes.

Contractors/sub-contractors and masons should not receive their payment until
implementation of code precisely as per design has been done. Persons not following the
codes should also be fined.

Suggestions of masons (FGDs)

8

Building codes are not followed in Bangladesh when constructing a building because owners
encounter financial expenses when following the codes. In some cases, building owners do
not want to follow even RAJUK setback rules.

In 99% of construction sites in Bangladesh, safety is not being practiced. In this case, RAJUK
should not issue NOC to permit the owners to commence the construction of the buildings
until they assure that required safety measures are available on site. After receiving
permission, building owners are not interested in the safety of the workers anymore. Injured
workers and families of dead workers usually do not receive any compensation.

Key findings and recommendations

z. Key findings

The building code is now included in the curriculum at the undergraduate level in prominent
academic institutions like the Bangladesh University of Engineering and Technology
(BUET).

The general public continues to remain unaware of the BNBC and its importance to life
safety.

A significant number of planners, architects and engineers are not acquainted with the BNBC.
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o Building owners are often reluctant to invest additional expenditure for implementing the
BNBC.

e Poor monitoring and law enforcement is responsible for the lack of implementation of the
building codes.

e In most cases, the stakeholders assume that the code is only used for resisting earthquake
events.

e There remains a lack of proper training and awareness of construction workers.
e The code is not followed currently.

e The code is written in English and not easily interpreted by the general community which
impacts upon compliance as it is only understood by certain professionals.

e The building codes developed by BUET are not properly understood.
e Malpractices in design and construction of buildings continue to be prevalent.
e Lack of inter-organisational harmony exists amongst the industry.

e Absence of a proper monitoring authority or regulatory board is preventing compliance to
building codes.

¢ Negligence of building codes by the site-based engineers.

e Unavailability of an enforcement mechanism for implementation of the BNBC affects
compliance.

e Following building codes from the very beginning can help to avoid significant financial loss.
e Many civil engineers do not have an accurate knowledge of the BNBC.

e Land use planning is not maintained in Bangladesh and it is necessary to enforce rules and
regulations to reduce risk.

¢ Following building codes has the potential to make buildings durable against all hazards, not
only earthquakes.

. Key recommendations

e Convince owners to follow building codes so that after assessing the building they get a
clearance certificate and they can make good profit.

e Making owners aware of the high cost of retrofitting and the difficulties they will have to face
to retrofit.

e Showing and convincing through facts and analysis to the clients so that they can get a clear
idea of the extra cost that will deliver them a lot of benefits over time.

e Organizing workshops, seminars, drills, TV/radio/newspaper features, advertisements, etc for
creating public awareness.

e The inclusion of the BNBC in all engineering and relevant disciplines at universities should
be mandatory.
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Contractors and masons should not be paid until they follow the exact design approved by
RAJUK.

Penalties should be imposed on those who do not follow BNBC.

Creating awareness and providing training to stakeholders from the community level to
respond to the impacts of disasters.

Meetings should be arranged monthly headed by chief engineers, project operations head,
structural head, advisors of the company and other such leaders where training and
instructions are provided to employees.

Council or committees of masons should provide their masons the information about rules
and regulations of constructing a building.

RAJUK should be monitoring and strictly controlling implementation of building codes.

All bodies related to construction need to be concerned about building codes for a safe,
disaster-resilient building.

Bank loan policy should be flexible with nominal interest rate for construction that follows
the BNBC.

The government can initiate a policy such as, “If a building is designed complying to building
codes, approval time should be less for the building permit.” (For regular building approval, it
takes 2-3 months, but for BNBC-complaint it should be less than a month).

Introducing people with the codes and penalties for denying codes.

People should be warned of the disastrous consequences of neglecting the BNBC.
Related institutions should work together for integrated planning.

Providing occupancy certificates to encourage compliance.

Providing soft home loans from House Building Finance Corporation if the BNBC is properly
followed.

Risk-sensitive land use planning has to be promoted for Dhaka and other cities in case of
construction of buildings and other infrastructure.

Owners should only be given home loans when they submit the structural design to RAJUK
done by professional engineers following the BNBC.

A manual should be produced in Bengali so that people can easily understand the main
aspects of building codes.

Workers should be given extra bonuses if they receive training.
Owners both private and other must be brought under supervision.

Safety management should be used in workplaces so that workers never neglect their duties;
this should be monitored strictly.

Buildings owners can be given incentives.

Creating awareness so that people can understand that reducing the adverse effects of
disasters is more important over the long term than saving money.
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e Manuals should be published with detailed and simplified building codes.
e Providing credits and certificates which can be used later for getting other jobs.
o Fast clearance should be given to those who construct infrastructure following building codes.

e Arranging different training programs, workshops for engineers and seminars for building
owners.

¢ Land and geologic characteristics should be taken under consideration for construction and
proper urban planning.

e Land use planning and geo-engineering data can be used for zoning areas according to
hazards and risks.

o Formulation of long-term land use planning is needed.

e The monitoring and implementing agency like RAJUK has to be transparent and accountable.

18. Future research opportunities

The successful implementation of building codes plays a vital role in making a city disaster-resilient.
Cities like Dhaka and others in Bangladesh experience widespread violation of building codes.
Hundreds and thousands of buildings that have already been constructed in Dhaka in a haphazard
manner are at risk of collapse in earthquakes and other disasters. Therefore, the city should identify
mechanisms through scientific investigations on how to effectively implement building code
compliance. In this case, continuous assessment of opportunities and challenges should be carried out.
Future research can include assessing different stakeholders’ opinions at a large scale encompassing
all the communities of the city so that they can freely share their ideas and experiences. In addition,
taking examples from countries where building codes are successfully implemented, research
activities to explore mechanisms to promote such application of codes need to be initiated.

19. Conclusion

Bangladesh, a small country, hosts a large population while the capital city, Dhaka, accommodates
close to 20 million people. Due to the large population, the city has been growing in a very irregular
form and has urbanised in a very haphazard manner. Building construction at present and in the past
has not been given due attention particularly with regard to the existing building regulations and
codes. Therefore, over 90% of buildings that have already been constructed in the city are highly
vulnerable to earthquakes and other hazards. The city has experienced several large building collapses
where many people have died. Given these situations, it is extremely important for the city, and the
whole country, to identify effective mechanisms to promote the implementation of building codes.
Those who deal with the BNBC (e.g. engineers) should be taught at the university level through
incorporating it into the curriculum. In addition, those who work in building construction can be
trained through various ways. By giving them incentives and rewards, implementation of the BNBC
can be promoted.
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Figure 20. Housing construction, Nepal
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SECTION 3: Case study: Nepal

Earthquakes represent the major and most devastating hazard in Nepal and the building codes of
Nepal play a role on supporting the construction of earthquake resistant-buildings. However, existing
codes do not include much information or provisions for making building floods or landslides
resistant, even though Nepal faces such disaster events.

The case study focuses on earthquakes given they are covered in the National Building Codes of
Nepal. Other hazards such as floods, landslides and drought also affect Nepal, but are beyond the
scope of this report. Nonetheless, such hazards have been covered in the *Grey Building Handbook’,
included here as an appendix and as a stand-alone publication translated into Bengali and Nepali.
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Figure 21. Map of Nepal, image courtesy of Mapcruizin.com

(http://www.mapcruzin.com/free-maps-nepal/nepal_sm_2008.gif)

20. Geography and population of Nepal

Nepal lies in the central part of the Himalayas (Figure 21). The country has been divided into seven
provinces and presently has 293 urban municipalities. Until 2014, Nepal had only 58 municipalities;
the increase in municipalities reflects the urban population growth. There are four types of
municipalities in Nepal, metropolitan city, sub-metropolitan city, municipality and rural municipality.
In March 2017, after a report by the Local Level Restructuring Commission, the country was divided
into 4 metropolitan cities, 13 sub-metropolitan cities, 276 municipalities and 481 rural municipalities.
Further, the number of metropolitan cities increased to 6 after the upgrading of two sub-metropolitan
cities.
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21. Impacts of disasters on buildings and people in Nepal

Nepal is one of the most vulnerable countries in the world in terms of natural hazards. It is in the top
20th position in the list of multi-hazard prone countries in the world (Gautam, 2017). Further, the
country lies in an active seismic zone between the Indian and Eurasian plates (MoHA, 2015).

The country has regularly witnessed major earthquakes. The first recorded event dates back to 1255
AD where the ruling king Abhaya Malla was killed and one-third of the valley’s inhabitants perished
in the same disaster (Rana, 1935). The destructive earthquake after 1255 was followed by other such
events in 1408, 1681, 1803, 1810, 1833, 1934, 1980, and 1988) and continues today (Earthquake
Loss Estimate, 2014). Furthermore, the country witnessed smaller earthquakes in 1988, 2001, and
2011.

One of the last great earthquakes was in 1934, measuring over 8.0 on the Richter scale and resulted in
the death of 8,519 people with 207,740 structures damaged (Rana, 1935). The 1988 Eastern Nepal
earthquake killed 721 people and injured 6,553, and 20,000 buildings collapsed or were damaged
including 948 schools. The recent Gorkha earthquakes of 15" April 2015 and 12" May 2015, affected
31 districts of Nepal, of which 14 districts were declared “crisis-hit’. The 2015 Gorkha earthquakes
claimed more than 8,790 lives with thousands affected. Furthermore, it has destroyed more than
500,000 houses and damaged another 250,000 (NPC, 2015). Many scientific research studies
conducted following the Gorkha earthquakes speculate that another earthquake of this magnitude
could be even more devastating (Grandin et al., 2015).

The impacts from earthquake events are often devastating and casualties and damage related to the
Kathmandu Valley can be found in Table 5.

Table 5. Casualties and Damage of past earthquakes in the Kathmandu Valley
Year Date Earthquake | Casualties Buildings / Temples
Epicenter
Death Injuries Collapsed Damaged
1988 21 Aug. | Udayapur 721 6553 650 1814
1934 15Jan. | Bihar/Nepal | 8,519 - 12,397 43,342
1837 17Jan. | - - - - -
1833 26 Aug. | - 43 30 18,000 -
1823 - - - - - -
1810 May - Moderate casualties Many buildings and temples
collapsed
1767 June - - - - -
1681 - - Many buildings and temples
collapsed
1408 - - Heavy casualties Many buildings and temples
collapsed
1260 - Heavy, Widespread famine | - -
and epidemic
1255 7 June | - 1/3 of total population Many buildings and temples
including King Abhaya collapsed
Malla Killed
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22. Building regulations in Nepal

The damage assessment of the earthquake of 1988 revealed that destruction of buildings was mainly
due to poor construction and low level of awareness of code requirements and earthquake resistant
technology among local communities. Consequently, the National Building Code (NBC)
Development Project was formulated through the Department of Buildings assisted by UNDP (UNDP
Project NEP/88/054). The 20-volume draft code with four levels of application were prepared in
1994. To enforce the NBC, the Building Act 1998 was promulgated, but unfortunately could not be
enacted due to technical difficulties. The Department of Urban Development and Building
Construction (DUDBC) further added three volumes to the code. The entire set consisting of 23
volumes was approved by the Government of Nepal (GoN) in 2003. The Code contains provisions
pertaining to architectural, structural, mechanical and electrical requirements and the objective is to
protect the public by accounting for the influence of the local conditions on construction.

The NBC was enforced through the Building Act 1998 (first amendment 2007) and Building
Regulation 2008, and was approved by the government. Although it was applicable to the whole
country and a legally binding document across all 130 municipalities, it was not mandatory for village
development committees that existed before recent local level restructuring in Nepal. Only a few
municipalities adopted the building code before the 2015 earthquakes. Lalitpur sub-metropolitan city
was the first municipality in Nepal to implement the NBC in the Building Permit Process through a
declaration on the Earthquake Safety Day celebration on 16 January 2003.

The National Building Code (NBC) presents regulations and guidelines for buildings to control and
improve the seismic performance of buildings to meet an acceptable level of safety. The Code
incorporates four different aspects of building types according to the complexity of design and
construction (Table 6):

1. International state-of-the-art
2. Professionally engineered structures
3. Buildings of restricted size designed by simple rules of thumb

4. Remote and rural buildings where control is impractical.

International state-of-the-art buildings

These include buildings with complicated designs usually found in developed countries. The
structures must comply with existing international state-of-the-art building codes. However, they must
also meet Nepalese requirements with respect to minimum design load and configuration.

Professionally engineered structures

Buildings designed and constructed under the supervision of engineers, buildings with a plinth area
more than 93 square metres, building having more than 3 storeys, buildings with a span more than 4.5
metres and buildings with irregular shapes fall into this category. It covers public buildings like
hospitals, meeting halls, factories, multi-story buildings and larger residential buildings.
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Mandatory rules of thumb

The mandatory rules of thumb can be used in the case of buildings that meet certain criteria related to
height, number of storeys and floor area: may be used by the non-experienced builder and junior
engineer to apply for a building permit and in the construction process.

The documents that cover the aspects of mandatory rules of thumb are:
o Mandatory Rules of Thumb Reinforced Buildings with Masonry Infill (NBC 201)
e Mandatory Rules of Thumb Reinforced Buildings without Masonry Infill (NBC 205)
e Mandatory Rules of Thumb Load Bearing Masonry (NBBC 202).

Guidelines for remote rural buildings

The guidelines focus on changes required to make buildings seismic-resistant, which are not subjected
to modern quantitative analysis and rational design considerations. They include earthen buildings and
low-strength buildings (unfired masonry, mud mortar, rubble, and dry stones). Documents included in
this section are:

e Guidelines for Earthen Resistant Building Construction: Earthen Buildings (NBC 204)

e Guidelines for Earthen Resistant Building Construction: Low strength Masonry (NBC 203).

Table 6. Summary of NBC categories for design and construction of buildings
S. No. | Type of Building Code Purpose
1 International State-of the-art. Applicable to large building structures. The structures
Applicable codes: NBC 000 must comply with existing international state-of-the-art

building codes

2 Professionally Engineered Buildings designed and constructed under supervision
Buildings of engineers, buildings with plinth area more than 93
square metres, building having more than 3 storeys,
buildings with span more than 4.5 metres and buildings
with irregular shapes

3 Mandatory Rules of Thumb. Buildings of a plinth area less than 93 square metres,
Applicable codes: NBC 201, NBC | less than 3 storeys, building having a span less than 4.5
202, NBC 205 metres and regular buildings designed and constructed
by technicians in areas where professional engineers are
not available
4 Guidelines for Remote Rural Buildings constructed by local mason in remote area
Buildings (Low Strength and not more than 2 storeys

Masonry/ Earthen Buildings)
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23. Building construction practices in Nepal

Since 2015 the NBC has become mandatory for every municipality and is enforceable. The main
municipalities and also the village municipalities are bound to follow the NBC for new construction
which includes the massive reconstruction after the Gorkha earthquakes.

The enforcement of the building codes in all the municipalities is ensured through the building permit
system. The building permit is provided for construction of a building only when the design and
drawings of the building fulfils the NBC provisions and by-laws and the building completion
certificate is provided to demonstrate that the building is constructed as per the design and drawings.
Municipalities such as Dharan have also implemented a reward-and-punishment system where
contractors who do not build according to NBC compliant design and drawings will lose their license
to work in their municipality. Furthermore, upon demonstration of good work the municipality
rewards contractors during different events such as the Earthquake Safety Day. The same
municipality has also introduced supervision of construction work with an additional charge of NRs. 5
per square ft (0.93 square metres). They also provide incentives to owners (50% discount in fee) when
they apply for a permit to retrofit their existing buildings.

24. Research approach and methodology

Nepal has 205 new municipalities that have recent experience with the implementation of building
codes while of the remaining 58 municipalities a few have already implemented the NBC. The
selection of the case study area includes both the old municipalities (having a long experience of the
implementation of building codes) and new municipalities (which have only recently started the
implementation). A total of five municipalities were selected as part of the case study areas.
Municipalities in the Kathmandu Valley - where the capital of the country is situated - were selected
in addition to a small number of municipalities external to the Valley. The three municipalities in
Kathmandu Valley were Lalitpur (first municipality to implement NBC), Thimi municipality and
Budhanilkhanta municipality (new municipalities) (See figure 8). Two municipalities outside
Kathmandu Valley were Dharan (implementation in 2007) and Duhabi (new municipality).

bb. Data Collection

The key stakeholders selected for the interviews were engineers and government officials working in
the field of building code implementation and building construction, and politicians who play an
important role in urban development and housing. A total of ten engineering professionals, one
engineering academic and three politicians/administrators were interviewed.

cc. Details of interview participants

A total of 14 key stakeholders participated in semi-structured interviews. All the respondents are
either directly or indirectly related to the NBC enforcement. Among the respondent 57% were from
the age group of 31-50, 21.5% from 18-30 and 51-70 age group (Figure 22).
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Age Group

21.5%

m 18-30 m31-50 51-70

Figure 22. Age group of interviewees

In terms of employment experience in the construction industry, 50% of the respondents had been
working in the construction industry for more than 10 years. Those who had worked in the
construction industry for 2-5 years were as equally represented as respondents who had worked in
the industry for 6-10 years; both were 21.5% of the overall group, and the remaining 7% had less
than 2 years’ experience (Figure 23). Of all of the respondents, 79% were engineers. (Figure 24).
Most of the engineers interviewed, particularly in local government were involved in checking
designs and building drawings for compliance to building codes and building by-laws, and providing
approval for construction. In terms of length of experience in their current position, 21% had been
there for less than 2 years, around half of the respondents had 2-5 years of working experience in the
current position and 29% had been there for more than 5 years (Figure 25).

Length of experience in industry

21.5%

B <2yrs M 2-5years 6-10 years m>10 years

Figure 23. Years of experience in the construction industry
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Engineering background

9

B Engineer ®m Non-engineer

Figure 24. Engineering background of interviewees

Time in current position
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Figure 25. Years spent working in current position

As for who the respondents were employed by, around 72% worked for local government, while 21%
worked for the state and 7% for NGOs and private entities. Of these organisations, 29% worked in
organisations with 50-100 staff, half (50%) of the respondents worked in an organisation with 101-
500 staff, while 21% worked in an organisation with more than 500 people (Figure 26).

Organization Size

- .

4

m 50-100 m 101-500 > 500

Figure 26. Distribution of co-workers
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25. Results

dd. Participants’ perception on building compliance

Almost all the organisations that the respondents worked in observed the Earthquake Safety Day to
raise awareness on the building codes. They also provided different levels of training such as mason
training: many municipalities consider this form of training as one of their successful strategies to
promote voluntary compliance. Some organisations also used megaphones and media channels for
dissemination of information regarding NBC. The Dharan and Thimi municipalities have conducted
house owner counselling every week for those who are interested in applying for a building permit
(Figure 27). The state organisation has also developed a number of guidelines, construction
specifications, pamphlets, and prototype designs. They provide training on safe building construction
to different levels of technicians such as engineers, sub-engineers, assistant sub-engineers and
masons.

For many key stakeholders, traditional settlements are common in their working areas and they noted
difficulty in the implementation of building codes across these localities. On one hand, traditional
construction technology has stood the test of time, however, on the other it has not been incorporated
properly into the NBC. The NBC has focused and provided details more on new or modern
technology, such as reinforced concrete. Furthermore, the highly dense traditional settlements have
certain construction details and characters which the NBC has not been able to capture in detail.
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ee. Reasons suggested by stakeholders for non-compliance of building codes

The key stakeholders pointed out a number of challenges in the compliance of the NBC,
although all the respondents felt that the compliance has been more voluntary after the
Gorkha earthquakes 2015.

Non-compliance of owners

o One of the biggest challenges is the lack of awareness of the owners regarding safety, the
NBC and its compliance.

¢ Inner city areas where the land size is small and it has its own traditional technology and
people with a weak economic background, the implementation of NBC is a challenge (Figure
28).

e Construction not undertaken under the supervision of skilled technicians due to economic
constraints.

Figure 28.

Buildings in inner city areas,
N[ETEL

68



Lack of experience of engineers

e Technicians do not have sufficient knowledge of designing especially in city centres where
buildings such as high-rises are being constructed.

e Fresh graduates are unaware of the NBC.
o Awareness of the importance of NBC and its role in disaster resilience.

o Field implementation, especially of construction detailing such as lapping, stirrups, ties and
other methods is problematic.

Government
¢ Inadequate institutional capacity (lack of skilled technical human resources).
e Lack of effective reward-and-punishment system.

e Political pressure to provide building permits or completion certificates, although the design
and construction of a building lacks compliance to building codes.

e Gaps in the building permit system as the monitoring of the foundation is missing during the
process of construction. Monitoring on the site is done below the damp-proof course (DPC)
level where there is empty land and after above DPC.

e Strong political will to enforce building codes.

Issues with building codes
e The NBC has the limitation that it does not have clear instructions on steel structures.

e The MRT 205—which has been followed in several municipalities—has certain issues in that
it does not consider practical aspects such as two ways eccentric, one-way eccentric, strap
beam, combine foundation, and raft foundations.

e Ambiguity of MRT.

e Design of foundation when land is open from only two sides.

Other problems identified
e Quality of materials.

e Large stocks of old buildings exist, which were not built according to building codes and
retrofitting them is challenging.

e Most of the respondents pointed out that awareness of all the stakeholders is the basic and key
aspect to help encourage voluntary compliance. In Nepal, where most houses are owner-
driven, it would be fruitful to develop incentive mechanisms for the house owners to
encourage NBC compliance.

e  Proper system in the municipality with less a less bureaucratic process.

o Political will to make the city safe.
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26. Key findings and recommendations

The study has revealed a number of challenges and also recommended areas of improvement. It has
outlined some major impediments to the compliance of NBC:

o Capacity development

e Awareness of different stakeholders

¢ Involvement of academia

o Need to find solutions on retrofitting of existing buildings

e Incentives.

27. Future research opportunities

The results obtained from the study point out that further studies can be conducted to find ways to
formalise and standardise the construction of traditional technology (informal settlements). Research
can also be conducted on different ways and means of raising awareness of different stakeholders,
including politicians.
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Figure 29. A building damaged by the 2015 Gorkha earthquakes in Nepal
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3. Conclusions

28. Responses to research questions

The discussion of the results of the research is structured along the main research question and sub-
questions (see 1.2.b). To begin with, the sub-questions are addressed, which then leads to an analysis
of the findings pertaining to the main research question. The discussion is drawn from the preceding
case studies and literature reviews.

ff. Responses to the sub-questions

Sub-question 1:

What are the strengths and weaknesses in terms of disaster resilience of building

codes globally, and specifically in the project countries?

Some of the key issues below were revealed broadly in the global literature review, which were then
further revealed in more detail in the case study contexts, discussed below under Sub-question 2.

Building regulations vs Building codes: One of the key weaknesses is the lack of distinction
between building regulations and building codes. Building codes and regulations are often
used simultaneously, but their scope and meaning varies. ‘Building regulations’ usually refers
to land use planning, setbacks and easements, building character, density, height, etc, which
can be at the urban or settlement level. On the other hand, ‘building codes’ are specific to the
design and construction of individual buildings, with technical building provisions or
construction requirements to maintain certain standards of safety, human comfort and well-
being.

Integration between Building regulations vs Building codes: The other weakness is that
the level of differentiation and integration between regulations and codes varies widely, both
in developed and developing countries, making compliance and enforcement complex for
achieving disaster resilience. For example, even if a building is built to high safety standards
following codes, if it is allowed to be built in a vulnerable location, it may not be resilient to
the impacts of disasters. Japan is one example where they are strongly integrated, which has
been advantageous in minimising the impacts of disasters.

Mounting emphasis to act: In many developing countries, building codes do exist but are
often not mandatory. However, one of the strengths is that after the 2015 earthquakes in
Nepal, there is stronger emphasis on implementation of the National Building Code. Another
strength is in Bangladesh, at least in the new and formal urban developments, where there is
an attempt to enforce building regulations; there are also claims by some builders that the
National Building Code is followed.

Need for greater intervention: Despite the mounting emphasis many challenges exist in
terms of capacity, compliance and enforcement; there is very little in the way of building
regulations in Nepal. There is a similar situation in Bangladesh, where typically, at the
national level and even at the wider urban level, both the building regulations and codes are
disregarded, and in many cases, there is little knowledge of them even among built
environment professionals.
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Figure 30. Informal sector buildings range from slum dwellings to brick-and-concrete buildings,
as seen from these photos from Bangladesh (above) and Nepal (below)

73



Sub-question 2:

What knowledge and insights can be gained from institutional and community

stakeholders in the project countries on opportunities and challenges for
facilitating compliance to safe building codes?

In the two project countries a wide range of stakeholders were interviewed, including from the public
and private sectors, academia, built environment professionals and construction workers. The insights
gained from these interviews are discussed earlier in the case studies, and the key challenges can be
summarised along the following key lines:

Large Informal sector: The widespread and proliferating informal sector in both project
countries where building codes and regulations are not followed (Figure 30). In Nepal, there
is an attempt to contextualise building codes for small buildings and those built out of
traditional materials (e.g. earth, low-strength masonry), but there is no such effort in
Bangladesh, where the building codes pertain to buildings constructed out of formal sector
materials such as concrete and brick; thus, there is little relevance of the codes for the
informal sector. In addition, there is a large existing building stock, mostly built informally
and some of the buildings quite old and deteriorating, and the inhabitants there are
particularly at risk (Figure 31). There is hardly any exploration on how this risk might be
addressed. The formation and existence of the informal sector is fuelled by the challenges
discussed below.

Lack of awareness and knowledge: This was a key challenge in promoting compliance to
building codes. Although building codes exist in both the countries, there was widespread
lack of awareness about it and knowledge on how to understand and apply it, spanning from
built environment professionals to construction workers. Codes are often understood as
bringing resilience only to earthquakes, not the wide range of hazards in these countries;
indeed, particularly in Nepal, the building codes deal primarily with earthquakes and not
interpreted for other hazards. Such awareness and knowledge comprise a prerequisite to
compliance; without knowing the codes or fully understanding them, one cannot be expected
to comply to them.

Lack of capacity: This is related to the above issue — knowledge is an essential basis for
building capacity in interpreting, implementing and complying with building codes. Once
again, this capacity building need is at all stakeholder levels from formally trained built
environment professionals to informal sector construction workers.

Perception of extra cost: Incorporation of building codes does incur an extra expense, but
this is not significant if their long-term safety and disaster resilience benefits are considered.
In the project countries, building codes are widely perceived as costly and hence avoided,
without any serious cost-benefit analysis presented by professionals or demanded by building
OWners.

Corruption: This is a key challenge in promoting compliance to building codes and building
regulations. In Bangladesh where building regulations (or bye-laws) are somewhat enforced
in the more affluent and formal sector buildings, there are reports of violation in the wider
context; building codes are by and large ignored, if known at all. In Nepal, even when there is
an institutional drive to implement building codes, there is a tendency to avoid them wherever
possible. Political patronage and bribery are some of the key corruption instruments.
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Although at this time the challenges outweigh the opportunities, the opportunities below were drawn
from the interviews:

Institutional initiatives: Recent disasters in the two countries, namely the Rana Plaza
garment factory collapse in Bangladesh and the 2015 earthquakes in Nepal brought
institutional focus on the importance of building codes. In Bangladesh, the key urban
regulatory body, RAJUK, has embarked on a building resilience program supported by the
World Bank. Similarly, in Nepal, there is strong international support to promote building
codes and the government has mandated the implementation of building codes, which
provides an opportunity for promoting compliance.

Educational initiatives: Although not yet at the level as required, there are some initiatives
to include education on building codes at the tertiary level. In Bangladesh, only in the
curricula of the premier engineering university, BUET, building codes has been included, but
perhaps it is the beginning for more widespread uptake. In Nepal, the Institute of Engineering
in the premier educational institution, Tribhuvan University, is spearheading education on
building codes, and again, can be a basis for replication by other educational institutions.

Awareness and capacity building: Although Bangladesh is lagging behind current
international approaches, there are quite a few initiatives in Nepal to build awareness and
capacity - the ‘Earthquake Safety Day’ is celebrated in a significant manner and serves as a
vehicle for raising awareness on safe construction practices. Training of masons in safe
construction is beginning to be done widely in Nepal, a way of building capacity at that level
which has relevance for the informal sector. There is the opportunity for Bangladesh to learn
from these initiatives.
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Figure 31. Old and deteriorating buildings in Kathmandu, Nepal; note how the buildings are
buttressed to prevent toppling
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Sub-question 3:

What practice-and-policy guidelines are required to facilitate voluntary compliance

and implementation of safe building codes?

Practice-and-policy guidelines relevant to the two project countries were discussed earlier in the case
studies. Here some of the key elements, relating to the challenges and opportunities discussed above
under Sub-question 3, are drawn out.

Increasing Awareness: Strong and widespread initiatives on building awareness at all levels
is required. Although some initiatives in this regard have been identified above, there is scope
for a much more concerted and extensive effort. Policies for doing so can be implemented in
partnership between public, private and civil society actors, and can be upscaled for the wider
community level.

Professional bodies reinforcing codes in education: Policies should be targeted for capacity
building on building codes at all levels ranging from incorporation of knowledge on building
codes in tertiary level education of built environment professionals to training of construction
workers. The “Grey Building Handbook” produced in this project is an initiative in this
direction and can serve as a training manual for informal sector builders.

Financial incentivisation for compliance: A range of policy instruments, indicated
particularly in the Bangladesh case study context, and to some extent in the Nepal case study,
including financial incentives, ‘reward-and-punishment’, and regulatory code of professional
practice could move forward the building codes compliance agenda. Coupled with awareness
on the importance of building codes for disaster resilience, it could be the basis for more
widespread voluntary compliance.

Formation of new authorities/institutions: From the investigations in Bangladesh, it was
found that the need for a specific authority for implementation and enforcement of building
codes was expressed. RAJUK in Bangladesh is primarily involved in approving building
permits and monitoring of construction relating to building regulations and there is no agency
for building codes implementation. However, RAJUK with the support of the World Bank has
embarked on a new program for implementation of building codes, and perhaps this is an
opportunity for integration of regulations and codes under one authority.

More integrated and targeted guides: In Nepal on the other hand, the Ministry of Urban
Development oversees implementation of building codes, primarily relating to earthquake
resilience, and there is limited focus on building regulations. There is thus scope here for
integration of codes and regulations, as well as building codes dealing with a wider range of
hazards.
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29. Responses to the main research question:

How can compliance to voluntary safe building codes be facilitated in
the current contexts of Bangladesh and Nepal for increased disaster
resilience?

The discussions around the research sub-questions provide pointers to addressing the main research
guestion. In order to do that, it would be useful to broadly categorise buildings into two sectors,
formal (a relatively small proportion in the national contexts of the two project countries, and indeed
throughout South Asia, but because of the large population, and growing prosperity and aspirations,
significant in absolute terms) and informal (the majority of buildings in the two countries, ranging
from rudimentary slum dwellings to brick-and-concrete multi-storey buildings). Various approaches
were suggested in the interviews and literature to catalyse voluntary compliance such as incentives,
tax benefits, reduced insurance premiums and reverse mortgage, inclusion in educational curricula
and school buildings, contextualised approach according to country, sector-wide training including
construction workers and informal builders, and perhaps most importantly, raising awareness. A
mixture of such strategies in varying extents in the formal and informal sectors as discussed below
can be way forward in addressing the above research question.

gg. Formal sector

In the major cities in Bangladesh and municipalities in Nepal, there are already initiatives for
implementing building codes and regulations in the formal sector, although as yet there is a gap in the
coverage and also reports of violation and corruption. The suggestions discussed above relating to
capacity building, financial incentives, education and enforcement (fines, rewards, monitoring of
practitioner licensing, etc) pertain to the formal sector as mechanisms for promoting voluntary
compliance, and there are already some small beginnings of voluntary implementation of codes in
some municipalities in Nepal and by some real estate developers in Bangladesh. These examples can
be a basis for upscaling voluntary compliance initiatives.

hh. Informal sector

Raising awareness is the main pathway to achieving voluntary compliance in the informal sector. The
key issue is that many of the building codes in developing countries have been adapted from
developed countries, but having significantly lower resources and weaker governance, the codes
prove difficult to implement in the socio-economic conditions of the developing world. A large part
of the population in the project countries live in informal settlements and rural areas, and the high
building standards specified in the codes are simply not feasible.

Building codes specify a wide range of design and construction guidelines and standards to enable
safety, health and comfort for users and occupants of buildings, where the safety aspects are the most
crucial to protecting human lives and well-being from disaster impacts. Therefore, in the developing
world context where lack of resources and other factors are barriers to implementing a comprehensive
array of building codes, to begin with this most basic and critical life-saving element makes sense and
signifies building standards that specifically address disaster resilience. Thus a ‘Grey Building
Handbook’ (see appendix) derived from the research and contextualised for Bangladesh and Nepal
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comprises one of the main outputs of this project, where a suite of safe building options is presented
to match different incomes and site conditions.

The approaches in Nepal, such as specific codes for traditional and small buildings and training of
masons, address the safety needs of the large informal sector. While there is scope for upscaling these
approaches in Nepal, there is also opportunity for Bangladesh to gain lessons, and contextualise and
implement such approaches.

30. Conclusions

The overarching goal of this project was to undertake research on approaches and options for
promoting voluntary compliance to safe building codes for disaster resilience, focusing on two case
study contexts — Bangladesh and Nepal. A secondary, though equally important, goal was to develop
a handbook that would enable practitioners, local builders and construction workers in low-income
communities to begin the process of building disaster resilient buildings, which would eventually help
them to move towards compliance to a wider gamut of building codes. Although these goals were
focused on the two project countries, their outcomes have relevance for the wider region and other
developing countries with similar conditions and hazard vulnerability.

The project has revealed valuable lessons on the resonance of the findings of the literature review and
empirical investigations. The similarity of findings in the two project countries indicate the nature of
the problem being essentially related to issues of governance, institutional and technical capacity, and
public awareness. Nonetheless, despite the similarities, there were lessons unique to each country,
providing an opportunity for sharing of lessons through collaborative research and the considerable
benefits that can arise from knowledge sharing and the cross-fertilisation of expertise and ideas.

Experience from the project has shown that the engagement of a wide range of project stakeholders in
both countries has helped raise awareness of the building codes issue. Compliance to building codes is
a complex issue, yet the signs uncovered of growing awareness and initiatives indicate that disaster
resilience through widespread voluntary compliance of safe building codes and regulations is a
possibility that might be realised over time in the future.

4. Future Directions

This project pointed to further research directions to broaden the understanding of the multi-faceted
topic of building codes compliance, which includes:

o Developing options for retrofitting or strengthening old buildings, following to the extent
possible the construction standards as prescribed in the building codes of the respective
project countries.

e Stakeholder and policy mapping for better understanding of possible roles in the integration
of building codes and building regulations.

e Exploration of community perceptions of risk and willingness for voluntary compliance, and

the incentives and policy environment required for it.
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Developing methods of raising public awareness and the channels and stakeholders that might
be effectively involved for that purpose.

Understanding the role of social media in how it might be utilised to promote widespread
compliance to building codes and regulations.

Investigation of the role of the private sector, and how effective partnerships can be forged

between the public and private sectors, and civil society.
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Appendix i: List of early career researchers involved in the project.

Name Institution Key Role
Dr Josephine Vaughan, Casual UoN Research Assistant; final report production support
Academic
Ms Georgia Kissa, PhD Scholar UoN Research Assistant; ‘Grey’ Building Handbook

production support

Ms Oluwadunsin Ajulo, Scholar UoN Research Assistant; global literature review support
Mr Shaiful Islam Bhuiyan, DU Research Assistant; data collection and country
Engineer report production support
Ms Inu Pradhan-Salike TU Research Assistant; data collection and country

report production support
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Appendix ii: Introductory workshop agenda

UNIVERSITY
v

mspiring Excelliens

P | )T\J ASIA-PACIFIC NETWORK FOR
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e e
R L GLOBAL CHANGE RESEARCH

INTRODUCTORY WORKSHOP

Kathmandu, Nepal, 810 November 2017

“Understanding the opportunities and challenges of compliance to safe building codes for disaster resilience in
South Asia - the cases of Bangladesh and Nepal.”

A research project funded by the Asia Pacific Network for Global Change Research (APN)
Project partners: University of Newcastle, Australia; Dhaka University/BRAC University, Bangladesh; Tribhuvan University, Nepal.

AGENDA
Day 1: 08f11{17
08:30 - 9:00 Registration
09:0C - 0915 Welcome speech Dr Hari Darshan Shrestha
09:15 - 09:30 Introductions/ Scope of workshop Dr Ifte Ahmed
09:30 — 10:00 Project Cverview Dr Ifte Ahmed
10:00 —10:30 Introduction to the Disaster & Development Research Dr Jason von Meding
Group, University of Newcastle
10130 — 10:45 Break
10:45 - 11:15 Introduction to the Disaster Research Training & Prof Humayun Kabir

Management Center (DRTMC), Dhaka University and
Postgraduate Programs in Disaster Management, BRAC

University
11215 — 11230 Introduction to the Centre for Disaster Studies, Tribhuvan  Mr Nagendra Sitaula Shrestha
University
11:36—-12:15 State of building codes for disaster resilience in Nepal Dr Ramesh Singh. DG DUDBC
Mr Man Thapa, DRR expert
Dr Gokarna Motra, Campus chief, IOE
12:15 — 12130 General discussion; planning for the next days Dr Ifte Ahmed/ Dr Hari Darshan Shrestha
12:30 — 13:30 Lunch
Day 2: og/11/17
08:30 - 9:00 Scope of Day 2 Dr Ifte Ahmed

Country groups present key literature and initictives on building codes in respective countries

09:00 - 09:30 Australia

09:30 - 10:00 Bangladesh

10100 - 10:30 Nepal

10130 —10:45 Break

10:45 — 11:0C Introduction to scope of empirical investigation Dr Ifte Ahmed
Country groups present key stakeholders for interviews and/or project plan

11200 - 11:30 Australia

11:30 - 12:00 Bangladesh

12:00 - 12:30 Nepal

12:30 - 13:3C Lunch

Day 3: 10f11/17
09:00 — 12:30 Field visit to reconstruction sites
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Appendix iii: Interim workshop agenda

INTERIM WORKSHOP

TOINT AsiapaciFic NETWORK FOR
=51 | GLOBAL CHANGE RESEARCH

Hotel Lake Breeze, House 15, Road 42, Gulshan 2, Dhaka 1212, Bangladesh, 23-25 April 2018

“Understanding the opportunities and challenges of compliance to safe building codes for disaster resilience in

South Asia - the cases of Bangladesh and Nepal”

Aresearch project supported by the Asig Pacific Network for Global Change Research (APN)
Project partners: University of Newcastle, Australia; Dhaka University/BRAC University, Bangladesh; Tribhuvan University, Nepal.

AGENDA

Day 1: 23/04/18 - Public Event

¢8:30 - 9:00 Registration

09:00 — 09:10 Welcome speech

09:10 - 09:20 Introductionsf Scope of workshop/Project Overview

09:20 — 9:30 Introduction to the Disaster & Development Research Group,
University of Newcastle

9:30 — 10:00 Key results of a Global Literature Review on Building Codes and
Disaster Resilience

10:00 —10:15 Break

10:15 — 10:30 Introduction to the Centre for Cisaster Studies, Tribhuvan University

10130 — 11:00 Key results of Field Investigations on Building Codes and Disaster
Resilience in Nepal

11:00 — 11115 Intreduction to Disaster Research Training & Management Center,

Chaka University and Postgraduate Programs in Disaster
Management, BRAC University

11:15 - 11:45 Key results of Field Investigations on Building Codes and Disaster
Resilience in Bangladesh

11345 - 12115 Keynote: State of building codes for disaster resilience in
Bangladesh

12115 — 12130 Fire Accidents, Building Collapse and Rescue Operationsin
Bangladesh

12:130 — 12145 Open discussion

12:45 —13:00 Acknowledgements/ Note of thanks

13100 — 14:00 Lunch

Day 2: 24/04/18 - Internal Workshop

9:00 - 9:30 Scope of Day 2

Country groups present plans for next stages of the project

©9:30 — 10:00 Nepal

10100 — 10130 Bangladesh

10:30 — 10:45 Break

10:45 — 11315 Australia

1115 - 12130 Workshop on project issues: financial, reporting, publications, long-

term plans, etc.

12:30 — 13:30 Lunch

Day 3: 25/04/18
09:00 — 12:30 Field visit (Rana Plaza, Savar Adjacent Areas)

Prof Humayun Kabir
Dr Iftekhar Ahmed
Dr Iftekhar Ahmed

AfProf Thayaparan Gajendran

Dr Hari Darshan Shrestha

Dr Hari Darshan Shrestha and
Ms Inu Pradhan-5alike

Prof Humayun Kabir and Dr
Mohammed Faruk

Prof Humayun Kabir and mMr
Shaifu! Islam Bhuiyan

Engr Abdul Latif Helaly
Major A K M Shakil Newaz
Moderated by Dr Iftekhar

Ahmed and Prof Humayun Kabir

Prof Humayun Kabir

Dr Iftekhar Ahmed
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Appendix iv: Final workshop agenda

IO T asia-raciFic NETWORK FOR
T4/ GLOBALCHANGE RESEARCH

FINAL WORKSHOP

Main Hall, Institute of Engineering, Tribhuvan University, Pulchowk Campus, Lalaitpur, Nepal

28-30 August 2018

“Understanding the opportunities and challenges of compliance to safe building codes for disaster resilience in

South Asia - the cases of Bangladesh and Nepal”

A research project supported by the Asia Pacific Network for Global Change Research (APN)

Profect partners: University of Newcastle, Australia; Dhaka University/BRAC University, Bangladesh; Tribhuvan University, Nepal,

AGENDA
Day 1: 28/08/18 - Public Event
08:30 -9:c0 Registration
09:00 — 09:15 Welcome speech
0915 - 09:30 Introductions/ Scope of workshop/Project Overview
09:30 - 10:00 Key aspects of the project’s outcomes
10:00 — 10:15 Break
10115 — 10:45 Key aspects of the “Grey Building Handbook” (including

introductions to translated versions)

10:45 — 11215 Key highlights of Field Investigations on Building Codes and Disaster
Resilience in Bangladesh

11115 — 11:45 Key highlights of Field Investigations on Building Codes and Disaster
Resilience in Nepal

11145 - 12:15 Keynote: State of building codes for disaster resilience in Nepal
12115 —12:45 Open discussion

12:45 — 12:50 Acknowledgements/ Note of thanks

12:50 — 13:00 CUosing

13:00 — 14:00 Lunch

Day 2: 29/08/18 - Internal Workshop

9:00 - 9:30 Scope of Day 2

Country groups present plans for next stages of the project

09:30 —10:00 Nepal

10:00 —10:30 Bangladesh

10:30 — 10:45 Break

10:45 — 11:15 Australia

11115 — 12130 Wworkshop on project issues: financial, reporting, publications, long-

term plans, etc.

12:30 - 13:30 Lunch

Day 3: 30/08/18
09:00 - 12130 Field visit (Municipality in Kathmandu valley, TBA)

AJProf Hari Darshan Shrestha
Dr Iftekhar Ahmed
Dr Iftekhar Ahmed

Ms Georgia Kissa

Prof Humayun Kabir, Dr
Mohammed Faruk and Mr
Shaiful Islam Bhuiyan

Dr Hari Darshan Shrestha, Mr
Nagendra Situala and Ms Inu
Pradhan-Salike

Mr Dwarika Shrestha, Under
Secretary, Ministry of Urban
Development

Moderated by Dr Iftekhar

Ahmed and A/Prof Hari Darshan

Shrestha
AJProf Hari Darshan Shrestha

Vice Chancellor, Tribhuvan
University/Dean, Institute of
Engineering

Dr Iftekhar Ahmed
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Appendix vi: CIFAL website report on project workshop

http://www.unitar.org/cifal-newcastle-organizes-workshop-building-codes-disaster-

resilience Accessed 21.08.2018.

ODOB0

T 2 il
B/ un
@) * unitar Home AboutUs  OurCoursesand Events  QurAreas of Work  Our Results

Umtbont Matians Institica bas Framvng asd Srimarst

CIFAL Newcastle Organizes Workshop on Building Codes for Disaster Resilience

Home » CIFAL Mewcastle Organizes Workshep on Building Cedes for Disaster Resilience

About U
- CIFAL Newcastle Organizes Workshop on Building Codes for Disaster

Resilience

The Institute

Vision, Mission and Core Functions
23 April 2018, Dhaka, Bangladesh — UNITAR's Affiliated Center for Authorities and Leaders

(CIFAL) in Newcastle, Australia, organized an interim workshop as part of the project
‘Understanding the Opportunities and Challenges to Safe Building Codes for Disaster
Resilience in South Asia - the cases of Bangladesh and Nepal' in Dhaka, Bangladesh
Around 20 participants from Bangladesh and Nepal took part in the workshop.

History and Statute

Governance

~

> Executive Director
OurP - The workshop is part of a series which includes the project team members from Australia,
el Bangladesh and Nepal, as well as relevant participants working in the building codes and disaster resilience field. This project sees

a team of University of Newcastle researchers exploring the opportunities and challenges of compliance to safe building codes in

» Working with Us ‘ = J : ; P
assuring resilience in the face of disasters. The team, from the School of Architecture and Built Environment, has been successful
Partnerships in winning a competitive research grant from the Japan-based Asia Pacific Network for Global Change Research (APN) to explore
the opportunities and challenges of compliance to safe building codes for disaster resilience in South Asia.
Henomen They have partnered with researchers in Dhaka University and BRAC University, Bangladesh and Tribhuvan University, Nepal, to
FAQ undertake this collaborative research project that spans across the Asia-Pacific region. Looking at specific cases in Bangladesh
and Nepal, the team, led by Dr. Ifte Ahmed is exploring the role that safe building codes play in assuring resilience in the face of the
Medium frequent disasters that affect these countries and to understand how these codes might be mare widely adopted to reduce disaster
risks. The second day of this trip involved planning for the subsequent stages of the project, and on the third day a field visit outside
Contact Us Dhaka was undertaken, particularly to the site of the Rana Plaza factory building collapse. Planning for the final workshop, which

will be held in August 2018 is underway

Photo: Participants during the workshop
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vi. Journal paper based on the project.
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Available online at www.sciencedirect.com
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*School of Architecture and Built Environment, Faculty of Engineering and Built Environment, University of Newcastle, University Drive,
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Abstract

This paper reports on a project that explores the opportunities and challenges for compliance with safe building codes for disaster
resilience, focusing on two countries - Bangladesh and Nepal. Recent disasters in both countries highlight a significant problem of
non-compliance with building codes. However, these disasters have brought institutional and community awareness of the
importance of safe building codes, presenting a germane opportunity to explore the issues associated with compliance. Building
codes do exist in the two countries, but due to socio-economic, political and cultural conditions compliance is generally lacking or
limited, particularly in the large informal building sector. There is thus a need for understanding how these codes might be more
widely adopted to enable disaster resilience. Collaboration between partner universities in these countries with experience in this
field address: sharing the understanding that evidence-based knowledge is a critical component in the commitment to local action;
improving institutional and community awareness of the importance of compliance with/barriers to enforcement of codes; fostering
communities of collaborative practice; and developing local and international dissemination networks. A log-frame approach
indicates the rationale, assumptions and expected outcomes of the project. The project is at a preliminary stage and this paper
discusses the framework associated with the exploration of barriers and enablers to building codes compliance.

© 2018 The Authors. Published by Elsevier Ltd.
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1. Introduction

This paper reports on a project that explores the opportunities and challenges to compliance with safe building
codes for disaster resilience, focusing on two countries in South Asia — Bangladesh and Nepal. The generation of
scientific knowledge on building codes and construction continues apace globally, but its application to disaster risk
reduction and resilience-building is lacking. South Asia is a case in point because land-use and building code
frameworks are generally inadequate in low-income countries, such as the case study countries in this project. The
bulk of buildings are constructed informally; rough estimates indicate that over 80% of housing in these two countries
is informal [1][2]. There is very little or no application of building codes in informal sector construction. Even in the
very small proportion of formal sector housing, adherence to building codes are generally lacking or limited at best.
Building codes are not well-integrated into construction and planning regulations. Bangladesh and Nepal have
building codes [3][4], but enforcement and compliance face significant challenges; the codes serve mainly as good
practice guidelines. It is up to professionals, builders or authorities to follow them. Recognising the significance of
this issue, the authors developed a research project to examine this situation, which was awarded a research grant from
the Asia Pacific Network (APN) for Global Change Research. The project has recently been initiated, so this
conference presents an opportunity to seek feedback on the project’s research framework.

2. Knowledge relating to safe building codes

The world is continually being barraged by disasters; in the recent decade there were more than 6,300 recorded
disasters, of which close to half occurred in Asia [5], a continent with a large number of developing countries where
disaster impacts are the most severe. Globally, governments, international development agencies and many
organisations are taking disasters and the need for resilience seriously, reflected in the approval by the United Nations
member countries of the Sendai Framework for Disaster Risk Reduction (SFDRR) [6]. The SFDRR, within its wider
global resilience agenda, clearly articulates the importance of safe building codes: “To encourage the revision of
existing or the development of new building codes and standards” [6] is a priority in the framework. Another recent
international commitment through the United Nations, the Sustainable Development Goals (SDGs) [7], has targets
that recognise the importance of disaster risk reduction [8]. One of these targets is to “Support least developed
countries, including through financial and technical assistance, in building sustainable and resilient buildings utilizing
local materials” — and building codes would definitely be a vehicle for achieving this target. In the global ‘Resilient
Cities Campaign’ of the United Nations Office of Disaster Risk Reduction (UNISDR), a key element is to “Apply and
enforce realistic, risk compliant building regulations and land-use planning principles” [9]. Prominent international
development agencies such as the World Bank, United States Agency for International Development (USAID) and
Japan International Cooperation Agency (JICA) have begun to address this global priority for resilient buildings and
are promoting the uptake, compliance and implementation of safe building codes [10][11][12].

Building codes have been defined widely, but for the sake of this research project the definition by a notable
dictionary - “A collection of regulations adopted by a city to govern the construction of buildings” [13] — helps
illustrate a key point. Clearly this definition, and by extension this approach to building codes, relates to developed
countries where building codes and building regulations are integrated into the legislative environment whereby
enforcement provisions mandate compliance (see for example, the Australian National Construction Code in [19]).
The broader term ‘building regulations’ as in developed countries includes both land-use planning and building codes
[14]. This integration enables minimising the impacts of disasters, as evident from Japan, which has “... some of the
world’s most stringent building codes” [15], but it is also pointed out that that it took more than seven decades, and a
series of disasters, for Japan to arrive at this stage [16]. However, this is obviously not the case in many developing
countries where building codes are often not mandatory (see for example, [17]); for example, in an earlier version of
the Bangladesh National Building Code (BNBC), it is stated that, “... the Building Code is not an independent
legislation or act, rather it is a national level approved document ...” [18]. It is widely reported that enforcement and
compliance of building codes face serious barriers related to governance and resource constraints, among other such
factors [17][19][20][21][22][23], resulting in vulnerability to disasters.

A key issue is that many of the building codes in developing countries have been adapted from developed countries
[12], but having significantly lower resources and weaker governance, the codes prove difficult to implement in the
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socio-economic conditions of the developing world. A large part of the population lives in informal settlements and
rural areas, and the high building standards specified in the codes are simply not feasible [16][19]. Building codes
specify a wide range of design and construction guidelines and standards related to safety, health, amenity and
sustainability (see for example, [24]), where the safety aspects are the most crucial to protecting human lives and well-
being from disasters. Indeed, the earliest versions of building codes were mainly concerned with this aspect and they
were gradually expanded to include a wider set of issues [25][26]. Therefore, in the developing world context where
lack of resources and other factors are barriers to implementing a comprehensive array of building codes, to begin
with this most critical life-saving element makes sense, termed here as ‘safe building codes’ to signify building
standards that specifically address disaster resilience. This term is not indicated widely in the literature, but there is a
recent “Safe Building Code Incentive Act” in the USA through which the government allocates extra funding for
enforcing building codes in a disaster affected or prone context [27]. The term has been adopted here to reflect the
specific approach of this project to prioritise disaster resilience in buildings to avoid or minimise loss of human lives
and assets. In line with the concept of “grey literature” as a non-commercial publication [28], a ‘grey’ handbook
contextualised for Bangladesh and Nepal will comprise one of the main outputs of the project, where a suite of safe
building options will be presented to match different socio-economic, demographic and geographical conditions. The
lead author produced a similar document in the past to guide housing in flood-prone areas of Bangladesh [29], and the
handbook in this project will build on such initiatives for a wider range of hazards and environments.

It is widely cited that disasters present an opportunity for building future resilience [17][30][31][32]. Many
country-specific guidelines and initiatives for safer buildings have arisen after major disasters (for example [33][34]).
In the project countries, Bangladesh and Nepal, recent massive disasters have been triggers for institutional
reconsideration of the importance of building code compliance. In Bangladesh after recent building collapses,
particularly the collapse of the Rana Plaza garment factory in 2013 killing and injuring many people [35], the
Bangladesh National Building Code (BNBC) has been reviewed and updated, and there are moves to make it
mandatory and enforced through a new regulatory authority [36]. However, the problem persists that a large bulk of
buildings are built informally without permits, hence codes are difficult to enforce within the current context.

Similarly, in Nepal after the huge number of deaths and injuries in the 2015 earthquakes and destruction of more
than 250,000 buildings [37], building codes have gained significant institutional attention. The National Building
Code (NBC) has been revised and it is being publicised by the government that strict measures will be applied to
implement it [38]. The NBC was originally developed after a great earthquake in 1988 [39], but was followed in only
very few municipalities [38]; whether it will now be more widely adopted is yet to be seen. Nonetheless, there is
greater international attention and local commitment evinced at this time, perhaps the early beginning of wider
acceptance and compliance, which could be supported by awareness and education.

It is therefore a relevant time for research on this topic. This project thus explores ways of achieving wider
implementation of safe building codes, not only in the formal sector through regulatory enforcement, but also in the
wider informal building activity through voluntary compliance. Compliance is not only about development and
enforcement of regulations, but a social transformation where organisations and communities appreciate the benefits
of safe codes and follow them willingly (e.g. [40]), aptly termed by Johnson [19] as a “compliance culture”. Various
approaches are suggested to catalyse such a paradigm shift, such as incentives, tax benefits, reduced insurance
premiums and reverse mortgage [17], inclusion in educational curricula and school buildings [19], contextualised
approach according to country [41], sector-wide training including construction workers and informal builders [42],
and perhaps most importantly, raising awareness [24]. This project examines such approaches in the context of the
emerging initiatives on implementation of building codes to identify prospects for wider promotion and application
for disaster resilient building practices.

3. Context of the case studies

It is understandable that developing countries such as Bangladesh and Nepal face constraints in implementing
building codes. Beyond the oft-cited issues of enforcement and corruption, affordability is a key constraint for the vast
bulk of the population that build informally. The codes provide a broad spectrum of good practice guidelines, often
based on developed country models, and can thus be onerous and difficult to implement in their entirety in the socio-
economic context of South Asia. However, the codes also include guidelines for safety to enable buildings to be
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disaster resilient — these hazard-related codes can be termed as ‘safe building codes’ to differentiate them from codes
that deal with other aspects (see for example [27]). At a bare minimum, if only the safe building codes are followed,
a level of disaster resilience can be achieved.

Fig. 1. Lack of compliance to safe building codes makes the rapidly growing cities in Bangladesh (a) and Nepal (b) vulnerable to disasters.

Both the project countries face disaster risk from various types of hazards including earthquakes, floods,
windstorms and landslides. Nepal endured severe earthquakes recently in 2015, where the common adage
“Earthquakes don’t kill people, buildings do” [43] was visibly and tragically apparent. Although Bangladesh has not
experienced a major earthquake in recent times, strong tremors are frequently felt, creating public fear [44]; a massive
earthquake is a real and significant possibility. Bangladesh is also frequently affected by floods and cyclones, most
recently in 2016 by Cyclone Roanu [45]. Both these countries are also severely threatened by climate change with
increasing magnitude and frequency of disasters. New types of hazards such as extreme heat and cloudbursts [46][47]
are likely to exacerbate the impact of disasters. The avoidance of building regulations and the lack of adherence to
building codes mean that it does not always require a natural hazard to result in a disaster — the collapse of the Rana
Plaza garment factory in Bangladesh in 2013, killing more than 1,100 mainly women garment workers and injuring
another 2,500, illustrates this point [35].

The devastating, and high-profile, disasters mentioned above including the Nepal earthquakes and Bangladesh
building collapse have raised local awareness on the importance of safe buildings. They have spurred significant
institutional and community interest and activity in both these countries on disaster resilient construction and safe
building codes, in the face of public fear and anxiety, reported in personal communications with people there. It does
appear that there might be an opportunity for voluntary compliance to safe building codes beyond the necessity of
policing and institutional enforcement. It is reported that some municipalities in Nepal and some real estate developers
in Bangladesh are voluntarily following building codes [48][49], representing a gradual paradigm shift. It is therefore
a relevant and opportune time to undertake this project with the purpose of exploring the research problem relating to
understanding the opportunities and challenges of facilitating compliance to safe building codes.

4. Relevance to policy processes

Disaster resilience is of high-level policy concern in both Bangladesh and Nepal because of the frequent and various
disasters that affect these countries. Bangladesh is one of the few countries in the world that has a Ministry of Disaster
Management and Relief dedicated to disaster risk reduction and has a key policy instrument in this regard, the
‘National Plan for Disaster Management’ (2016-2020) [50]. Nepal has a Disaster Management Section in the Ministry
of Home Affairs and has established key policy instruments recently including the National Strategic Action Plan for
Disaster Risk Reduction (2017 —2030) and the National Disaster Risk Reduction Policy 2017 [51].

The NSDRM specifically highlights the importance of building codes for disaster risk reduction. However, in
Bangladesh the issue of building codes is dealt with by RAJUK (Capital Development Authority) under the Ministry
of Housing and Public Works, and although there are recent concerns there regarding building codes for disaster
resilience, it is not coordinated with the national disaster management policy. There is thus the possibility of
facilitating coordination between policies for disaster risk reduction and safe building practice, which this project will
be able to facilitate. In terms of safe building codes, both governments require significant and extensive inputs in
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translating their policy instruments on the ground particularly to address the widespread informal sector and
addressing potential disaster impacts and resilience strategies for at-risk communities. Thus, the timing and scope of
this project is relevant to both country contexts as policymakers and national institutions are faced with the challenges
of implementing, mainstreaming and rolling out nationwide policies. It is also opportune because of recent
commitments made by both countries to the global SFDRR.

5. Research Framework

The research problem is complex, multi-faceted and deeply entrenched in socio-economic, political and cultural
conditions and has grown over a long period of time. Addressing it would require social transformation of a profound
nature, and currently perhaps only the small beginnings of such transformation are evident. Thus, this project is a form
of ‘process research’. The research question and sub-questions below are therefore not expected to provide quick-fix
and easy solutions, but to identify a probable and plausible trajectory for the small beginnings of social transformation
that may realise a greater and more widespread voluntary compliance of safe building codes over the long term.

5.1. The avenue of inquiry

Given the widespread lack of compliance to building codes in the case study countries of Bangladesh and Nepal
and consequent disaster impacts leading to a growth of interest in safe building codes, a key research question arises,
which is exploratory in nature:

How can compliance to voluntary safe building codes be facilitated in the current contexts of Bangladesh and
Nepal for increased disaster resilience?

The following sub-questions are framed to deliver an answer to the main research question:

e What are the strengths and weaknesses in terms of disaster resilience of building codes globally, and
specifically in the project countries?

e What knowledge and insights can be gained from institutional and community stakeholders in the project
countries on opportunities and challenges for facilitating compliance to safe building codes?

e What practice-and-policy guidelines are required to facilitate voluntary compliance and implementation of
safe building codes?

5.2. Exploratory methodological approach

The project methodology is linked to the main research question and sub-questions discussed. The main research
question — “How can compliance to voluntary safe building codes be facilitated in the current contexts of Nepal and
Bangladesh for increased disaster resilience?” — is exploratory in nature in line with definitions of exploratory
research, for example, “... an examination into a subject in an attempt to gain further insight” [52] and “... the
researcher’s tool to understand an issue more thoroughly” [53]. However, to seek answers to the question, a set of
sub-questions are posed, that are descriptive and will allow discovery of the nature and characteristics of the
phenomenon explored by the main research question. The descriptive studies will be of mixed-method, that is, they
will employ a range of empirical methods including case studies, interviews, focus group discussions and workshops,
utilising participatory and consultative data collection tools. Stakeholder consultations in the project countries and
project workshops will be the prime vehicles for employing these methods and tools. The empirical part of the project
will be substantial, informed by and positioned within global and local knowledge streams. An exploratory global
literature review will cast a wide net to capture inter- and transdisciplinary perspectives.

5.3. Logical anticipation of outcomes

A ‘log frame’ (abbreviated from logical framework) was used to plan this project; this enabled providing an
overview of the project’s goals, activities and anticipated results in a matrix. This matrix structure specified the
components of the project and the measures by which the anticipated results will be monitored. One of the key aspects
of the matrix was to elicit the assumptions made in delivering each goal or activity.
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The log frame was aligned to the below five objectives of the project:
i. A review of global literature and local literature in the project countries including building codes and

regulations to identify potentials and gaps in terms of disaster resilience;
ii. Develop an understanding of challenges and opportunities for facilitating voluntary compliance to safe

building codes;
iil.

building codes extending to informal sector buildings;

iv.
research capacity;

991

Produce practice-and-policy guidelines for facilitating voluntary compliance and implementation of safe

Involve early career researchers in the project countries to meet the above objectives and thereby build local

v. Explore possibilities of forming networks and cross-learning between the project countries and wider

regional and international knowledge dissemination.

Table 1. Log frame for objective 2.

Rationale/Action(s)

Indicator(s)

Verification

Assumption(s)

Results (Objective 2)

Develop an understanding of challenges
and opportunities for facilitating voluntary
compliance to safe building codes;

Result:

A detailed account of the challenges and
opportunities in facilitating voluntary
compliance of safe building codes in
Bangladesh and Nepal

A minimum of 20 participants will involve in data

collections consultations in Nepal and Bangladesh
Ensure at least 3 stakeholder groups are involved
(NGO's, Government and building owners)

Identity at least 5 key opportunities and 5 key
challenges in facilitating voluntary compliance to
safe building codes in project countries

UoN will have regular meetings (Skype)
with BRAC University- Bangladesh and
Tribhuvan University, Nepal to work
through the data collection process

The stakeholders will be given the
findings to verify the outcomes.

The stakeholders are willing to participate
and they have adequate understanding of
the issues and working around building
codes.

Stakeholders will be interested in engaging
with verification.

Outputs

Output: A report on the challenges and
opportunities for facilitating voluntary safe
building codes

Two 30 pages reports on opportunities and
challenges each for Bangladesh and Nepal.
Report will identify stakeholders who are best to
address the challenges and opportunities

Submission of the reports to relevant
authorities/stakeholders

The relevant stakeholders who were part of
the workshops will support addressing the
issues and exploiting the opportunities.

Activities/Process .

Activity 1 At least three consultation events and 10 interviews | UoN will monitor the data collection Stakeholders are keen to participate and
Organizing consultation workshops will be organized with different stakeholders share their experiences

Activity 2 Nvivo will be used to analysis the data with The product of data analysis will lead toa | The literature has specific information about

Analyzing data collected through
consultations/interviews and producing a
report

Activity 3

Disseminate the research findings to build
a case for a policy-practice guide

identifying appropriate codes

Organize two workshops with at least 10 members
from the key stakeholder groups

code book and subsequent abstractions
will identify at least 5 opportunities and
challenges

Attendance numbers to the workshop

the key issues to identify gaps and perform a
systematic literature review.

Able to attract relevant people to attend
workshops

Means/Input

Data collection assistants in Bangladesh and Nepal

The participants can be recruited with

Activity 1 Compliance to project budget

Venus for consultation, catering, audio recorders Performance targets for project reasonable effort. Can find appropriate
assistance in terms of searching material | venues for consultations

Activity 2 Project team members and project /data collection | 1. Number of reference in the endnote The consultation will lead to in-depth
assistances (Minimum 200) discussions on issues relating to voluntary
Nvivo software 2. Analysis sheets code adoption

Activity 3 Four project team members, projectors, catering There will be no unforeseen circumstances
and venue for the workshops impacting on the workshop

For example, as shown in Table 1, objective 2 will deliver a detailed account of the challenges and opportunities
in facilitating voluntary compliance of safe building codes in Bangladesh and Nepal. The indicators to assess its results
will be identification of at least 5 key opportunities and 5 key challenges in facilitating voluntary compliance to safe
building codes in project countries. The verification will be through the stakeholder feedback and endorsement. The
key assumptions include that the stakeholders are willing to participate and they have adequate understanding of the
issues and working around building codes. The log frame further goes to identify the outputs and three activities
supporting the outputs, each of them with specific verification indicators and assumptions. Such a log frame approach



992 Iftekhar Ahmed et al. / Procedia Engineering 212 (2018) 986-993

was applied to all the above five objectives to formulate a detailed operational methodology.
5.4. Capacity development for the long term

Capacity development is an important element in this project in a number of ways. Firstly, it aims to produce guidelines
informed by safe building codes that will be applicable for training of local construction workers and informal sector
builders, and more broadly of personnel of government agencies and NGOs involved in the disaster resilience field.
Secondly, early career researchers will be engaged in all three project countries - Australia, Bangladesh and Nepal -
providing a valuable capacity building opportunity through working on this regional and also international research
project. And thirdly, the involvement of CIFAL Newcastle, which itself has a strong capacity development agenda,
will mean that the project outcomes will be utilised for wider training and exchange of learning. CIFAL Newcastle is
engaged in other capacity building initiatives in several countries in the Asia-Pacific region, therefore the findings of
this project will support regional capacity building beyond the project countries. Additionally, the World Bank will
support a regional workshop to disseminate the project results, which will also promote and contribute to regional
capacity strengthening initiatives.

6. Conclusion

This project is situated at a complex crossroads, where nations aspire for building codes of international quality
yet contain a predominance of informal settlements. Such settlements also continue to proliferate. Genuine resilience
will require these countries to develop an augmented building regulation capacity (both in terms of codes/advisory
documents, and implementation/compliance), and an acceptance that this will require an extended period of execution.
Informal settlements will require special sensitivity in terms of political, social and economic factors, where
affordability to comply with building codes plays a vital role so that efforts do not further disadvantage the most
vulnerable.

Consideration will be required as to the balance between regulatory advice, policing and enforcing compliance
where appropriate, and providing well-informed good practice advice for those constructing with vernacular materials
and skills, where enforcing compliance could be counter-productive. Ultimately this project is intended to inform the
development of such materials, and protocols for their dissemination, which would ultimately be likely to utilise the
"training of trainers" model. Such an approach has great potential as the most appropriate method of increasing
capacity, across diverse topics and sectors, in low-income communities.
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Research Problem

Bangladesh and Nepal - bulk of buildings (>80%) constructed informally.
Even in formal sector, limited adherence to building codes.

Codes are not well-integrated into building and planning regulations.
Building codes exist, but enforcement and compliance face challenges.

Beyond enforcement and corruption, affordability is a key constraint for
people who build informally. Need for a ‘grey’ building code.

THE UNIVERSITY OF
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e ‘Safe building codes’ - if only they are followed, a level of disaster
resilience can be achieved. .
4

e ‘“Earthquakes don’t kill people, buildings do”.
e Human-induced - e.g. Rana Plaza in Bangladesh.

e Increased institutional and community awareness about building safety
- opportunity for voluntary compliance to safe building codes.

e Already a gradual paradigm shift - relevant time for this project.

THE UNIVERSITY OF
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Rationale for Context Focus

e South Asia - low economic and
human development; least
developed region after Sub-Saharan e
Africa; hlghly vulnerable to disasters. ;"AFGHAN!ST.&?F};T’) m;’i;;;,;fq‘;_

* Disasterimpacts in the smaller SA - @

. CPASTAN e A BHUTAN ¢
countries are pronounced and R4 o
recovery difficult compared to India. e - AN

N £ A ‘ b
Thus the focus here. j /

* Transfer of lessons and cross- 1
learning, also be valuable for the _‘ i
region. 2 a2

T by *

e Another ongoing project in Sri Lanka, MALDIVES

CMale.

plans to work in the Maldives.

e Long-term plan — produce a book on
disaster resilience in the smaller SA
countries.
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Global Frameworks

e Bangladesh and Nepal - bulk of buildings (>80%) constructed informally. n

e Globally, governments, international development agencies and many
organisations and institutions are taking disaster resilience seriously:
HFA to SFDRR.

e A priority in SFDRR: “To encourage the revision of existing or the
development of new building codes and standards”.

e SDGs: “Support least developed countries, including through financial
and technical assistance, in building sustainable and resilient buildings
utilizing local materials”.

e UNISDR ‘Resilient Cities Campaign’: “Apply and enforce realistic, risk
compliant building regulations and land-use planning principles”
(UNISDR, 2010).

e Prominent international agencies eg World Bank, USAID, JICA, promote
uptake, compliance and implementation of safe building codes.

THE UNIVERSITY OF
NEWCASTLE




Regulations: Basic Categories

e Prescriptive regulations:
v Standards created to be basis for how buildings should be constructed.
v Specifies materials, configurations and processes required to achieve the
desired regulatory goal.
e Performance-based regulations:
v" Uses in-use performance of buildings as basis for building activities.
v" More flexible approach where only the desired regulatory goal is specified.

Prescriptive standards _ Regulatory approach

Define the processes and procedures
reguired to achieve compliance

Performance-based regulations
* “what must be achieved”
* set out general requirements

Focus on the means by which the
objective will be achieved

Easier to enforce, but less flexibile and
more likely to restrict competition and
inhibit innovation

Prescriptive regulations
* “how to comply with requirements”
* set out detailed requirements

Example for a fire door?

() I1AEA
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Developed vs Developing Countries

In developed countries building codes and building regulations are n
integrated — include both land-use planning and building codes.

Integration enables minimising disaster impacts, eg Japan, but took
more than 70 years and a series of disasters to get to this stage.

In most developing countries building codes are often not mandatory
or limited to cities and the formal sector.

Widely reported that enforcement and compliance of building codes
face serious barriers related to governance and resource constraints,
among other such factors, resulting in disaster vulnerability.
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Safe Building Codes

e Building codes in developing countries have been adapted from n
developed countries.

e With significantly lower resources and weaker governance, codes prove
difficult to implement in developing world socio-economic conditions.

e Large slum populations and rural areas, high building standards not
feasible.

e Building codes specify guidelines and standards for safety, health and
comfort; safety aspects are most crucial to protect from disasters.

e Earliest versions mainly concerned with safety and then expanded.

e In developing countries to begin with this most basic and critical life-
saving element makes sense (‘safe building codes’).

e Not wide in literature, but recent “Safe Building Code Incentive Act” in
USA - government allocates extra funding for enforcing building codes
in a disaster affected or prone context.

e Term adopted here to prioritise disaster resilience in buildings.

THE UNIVERSITY OF
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‘Grey’ Building Codes

e ‘“Grey literature” - form of non-commercial publication.

e A‘grey’ handbook derived from the research and contextualised for
Bangladesh and Nepal will comprise one of the main outputs of the
project.

e Suite of safe building options will be presented to match different
incomes and environmental conditions.

e Development of building codes that a suitable for the countries’ social
and economic conditions and promotes the use of local materials.

Handbook on _

Design and Construction of Housing for
Flood-Prone Rural Areas of Bangladesh

LY

Pt —
— w (@) @& =
m FEPES  core = ¥ i

EHNEARINYDER  SEEBEE
Bt
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Barriers

e Weak incentives and implementation
mechanisms.

e High compliance costs.

e Lack of manpower.

e Insufficient fund.

e |nstitutional bottlenecks.

e Corruption.

e Dysfunctional regimes and
governance.

e Lack of awareness.
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Opportunities

e Provision of consistent construction standards.
o Safe construction and durability of building stock.

e Psychological safety against risks.

e Proper basis and guideline for insurance services.

o Cost-effective solution to building construction.

A7
{2
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Compliance

e Two major and conflicting philosophies address the issue of compliance:

v" Deterrence approach uses severe sanctions and increased cost for
non-compliance.

v Facilitation approach reduces the cost for compliance to allow for
voluntary compliance.

What is a facilitator?

+ Literally means: ‘making things easy’ @ o9
* A person who helps a group or team to: o
¥ Achieve results in interactive events

’z Y
» By using a range of skills and methods

¥ To bring the best out in people as they work
together

S

» Focus on the process of how

THE UNIVERSITY OF
NEWCASTLE
AUSTRALIA



Voluntary Compliance

e Widely cited that disasters present opportunity for building resilience
eg “Build Back Better”.

e The problem is that a large bulk of buildings built informally without
permits, hence codes cannot be enforced.

e Therefore a different approach is required to promote disaster
resilience.

e Compliance is not only about development and enforcement of
regulations.

e Social transformation where organisations and communities
appreciate the benefits of safe codes and follow them voluntarily -
““compliance culture”.

“It was worse than guilty! — The THE UNIVERSITY OF
jury found me noncompliant!” @ NEWCASTLE

AUSTRALIA



Possible Approaches

e Various approaches are suggested:

Incentives;

Tax benefits;

Reduced insurance premiums/reverse mortgage;

Inclusion in educational curricula and school buildings;

Contextualised approach according to country;

Sector-wide training including construction workers/ informal builders;

DN N NN

Raising awareness.
I
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Possible Strategies

e Human Resources: Capacity building of professionals and officials.

e Enforcement Capacity: Institutional capacity to balance punitive
measures with incentives.

e Cooperation among stakeholders: GO, NGO, private sector, community -
participatory approach.

* Risk zonation: Restricting development in hazard zones and providing
alternatives.
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Bangladesh

In Bangladesh and Nepal, recent massive disasters have been triggers
for institutional reconsideration of the importance of building codes.

In Bangladesh after recent building collapses eg Rana Plaza (2013) the
Bangladesh National Building Code (BNBC) has been reviewed and
updated.

There are moves to make it mandatory and enforced through a new
regulatory authority. However, only in formal sector buildings.

Even if small proportion of buildings, still a beginning and can be the
basis to further extend the safe building codes agenda.

BANGLADESH NATIONAL BANGLADESH NATIONAL
BUILDING CODE BUILDING CODE
Volume 1 of 3
2006
ﬁw\m Housing and Building Research Institute
&, Bangladesh Standards and Testing Institution

A,- Housing and Building Rescarch Institute
THE UNIVERSITY OF
NEWCASTLE
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Nepal

Huge number of deaths and injuries in the 2015 earthquakes and
destruction of more than 250,000 buildings.

Building codes have gained significant institutional attention.

National Building Code (NBC) revised and government states that strict
measures will be applied to implement it.

Developed after 1988 earthquake, followed in only few municipalities.

Now greater international attention and local commitment.

- PRy
"g‘“:ég; Earthquake
Sy L o

NEPAL NATIONAL BUILDING CODE

NEC 000 : 1994 Recommendation for Update of

Nepal National Building Code

| i : J Final Report

REQUIREMENTS FOR STATE-OF-THE ART DESIGN
AN INTRODUCTION
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Research Framework

e Main question:

How can compliance to voluntary safe building codes be facilitated in
the current contexts of Bangladesh and Nepal for increased disaster
resilience?

e Sub-questions:

v What are the strengths and weaknesses in terms of disaster resilience
of building codes globally, and specifically in the project countries?

v What knowledge and insights can be gained from institutional and
community stakeholders in the project countries on opportunities
and challenges for facilitating compliance to safe building codes?

v What practice-and-policy guidelines are required to facilitate
voluntary compliance and implementation of safe building codes?

* Not expected to provide easy solutions - small beginning of social
transformation that may realise more widespread voluntary compliance

of safe building codes over the long term.
THE UNIVERSITY OF
NEWCASTLE




Objectives & Outcomes

20
e Review global literature and local literature in the project countries .
including building codes and regulations to identify potentials and gaps
in terms of disaster resilience.

e Engage in consultations with key stakeholders at institutional and
community levels to understand challenges and opportunities for
facilitating voluntary compliance to safe building codes.

e Produce practice-and-policy guidelines for facilitating voluntary
compliance and implementation of safe building codes extending to
informal sector buildings.

e Involve early career researchers in the project countries to meet the
above objectives and thereby build local research capacity.

e Explore possibilities of forming networks and cross-learning between
the project countries and wider regional and international knowledge

dissemination.
THE UNIVERSITY OF
NEWCASTLE




Log Frame Approach

Rationale/Action(s)

Indicator(s)

Verification

Assumption(s)

Results (Objective 2)

Develop an understanding of challenges
and opportunities for facilitating voluntary
compliance to safe building codes;

Result:

A detailed account of the challenges and
opportunities in facilitating voluntary
compliance of safe building codes in
Bangladesh and Nepal

A minimum of 20 participants will involve in data

collections consultations in Nepal and Bangladesh
Ensure at least 3 stakeholder groups are involved

(NGOQ's, Government and building owners)

Identity at least 5 key opportunities and 5 key
challenges in facilitating voluntary compliance to
safe building codes in project countries

UoN will have regular meetings (Skype)
with BRAC University- Bangladesh and
Tribhuvan University, Nepal to work
through the data collection process

The stakeholders will be given the
findings to verify the outcomes.

The stakeholders are willing to participate
and they have adequate understanding of
the issues and working around building
codes.

Stakeholders will be interested in engaging
with verification.

Outputs

Output: A report on the challenges and
opportunities for facilitating voluntary safe
building codes

Two 30 pages reports on opportunities and
challenges each for Bangladesh and Nepal.
Report will identify stakeholders who are best to
address the challenges and opportunities

Submission of the reports to relevant
authorities/stakeholders

The relevant stakeholders who were part of
the workshops will support addressing the
issues and exploiting the opportunities.

Activities/Process

Activity 1

QOrganizing consultation workshops
Activity 2

Analyzing data collected through
consultations/interviews and producing a
report

Activity 3

Disseminate the research findings to build
a case for a policy-practice guide

At least three consultation events and 10 interviews
will be organized with different stakeholders

Nvivo will be used to analysis the data with
identifying appropriate codes

Organize two workshops with at least 10 members
from the key stakeholder groups

UoN will monitor the data collection

The product of data analysis will lead to a
code book and subsequent abstractions
will identify at least 5 opportunities and
challenges

Attendance numbers to the workshop

Stakeholders are keen to participate and
share their experiences

The literature has specific information about
the key issues to identify gaps and perform a
systematic literature review.

Able to attract relevant people to attend
workshops

Means/Input
Activity 1

Activity 2

Activity 3

Data collection assistants in Bangladesh and Nepal
Venus for consultation, catering, audio recorders

Project team members and project /data collection
assistances

Nvivo software

Four project team members, projectors, catering
and venue for the workshops

Compliance to project budget
Performance targets for project
assistance in terms of searching material

1. Number of reference in the endnote
(Minimum 200)
2. Analysis sheets

The participants can be recruited with
reasonable effort. Can find appropriate
venues for consultations

The consultation will lead to in-depth
discussions on issues relating to voluntary
code adoption

There will be no unforeseen circumstances
impacting on the workshop

AUSTRALIA
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Project Planning Workshop, Kathmandu, Nov 2017

—
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Steering the Crossroads

Introductions between project partners and developing collaboration.

Situated at a complex crossroads - aspiration for international quality
building codes yet predominance of informal settlements.

Balancing augmented building regulation capacity with sensitivity for
informal settlements.

Perhaps a "training of trainers' approach - great potential for increasing
capacity across diverse topics and sectors, in low-income communities.

THE UNIVERSITY OF
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Grey Building Handbook : English.
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‘ \
\ | |
‘ | 4 | INTRODUCTION ‘
: |
\ \ |
' PREFACE
\
" This handbook has been produced in the Collaborative Regional Re- To support this process, this ‘grey’ handbook has been produced, con- ‘
. search Project “Understanding the opportunities and challenges of com- textualised for the local context and achievable within the socio-eco- !
' pliance to safe building codes for disaster resilience in South Asia - the nomic constraints of developing countries. It includes a set of options to \
- cases of Bangladesh and Nepal” supported by the Asia Pacific Network meet varying economic and environmental conditions and extensively |
. for Global Change Research (APN). The project is led by the University uses visual material for ease of communication and comprehension. The |
\ of Newcastle, Australia, in partnership with Dhaka University and BRAC handbook is targeted primarily for the informal building sector and is ‘
| | University in Bangladesh, and Tribhuvan University in Nepal. expected to support capacity building at the community level. ‘
‘ | The world is continually being barraged by disasters, often with the most |
‘ | severe impacts in developing countries. Poor populations living in un- |
! regulated settlements in these countries are disproportionately harmed THE PROJECT
| and their informally constructed houses tend to be highly vulnerable. |
| | Building and land use regulation can prove to be a remarkably powerful This project explores the opportunities and challenges to compliance |
'y tool for increasing people’s safety and resilience and limiting the risk that of safe building codes for disaster resilience in South Asia, focusing on ‘
I they face. However, many of the building codes in developing countries two countries of the region, Bangladesh and Nepal. Recent disasters |
\ ‘ have been adapted from developed countries, but having significantly in both countries highlight that the problem lies in non-compliance to ‘
‘ lower resources and weaker governance, the codes prove difficult to building codes. Building codes do exist in the two countries, but compli- ‘
‘ | implement in the local socio-economic conditions. ance is generally lacking or limited, especially in the widespread informal |
| [ It is therefore relevant to explore ways of achieving wider implementa- building sector. There is thus a need for understanding how these codes |
| ! tion of safe building codes, not only in the formal sector through regula- might be more widely adopted to enable disaster resilience. Collabora- |
| | tory enforcement, but also in the wider informal building activity through tion between universities in these countries with experience in this field
! voluntary compliance. addressed this need. ‘
\ ‘ |
\ \ |
. |
v - - - - - - - - - - - - - - - - -
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‘ \
\ | |
‘ | 6 | INTRODUCTION ‘
. |
. |
. |
: |
K THE HANDBOOK HOW TO USE THE HANDBOOK |
. |
' This handbook provides advice, guidance and necessary infor- The judgment, experience and choice of the implementer or |
| | mation on key issues associated with building in disaster-prone user would play an important role in deciding which combina- !
I areas and for the planning, siting, design and construction of tion of FOUNDATION, POST, WALLS and ROOFING would be \
| \ housing with improved resilience to common and recurrent suitable, thus allowing flexibility in house design user participa- |
\ hazard events. It is targeted for local builders and houseowners tion. |
‘ | in Bangladesh and Nepal, to promote principles of safe design This handbook can also serve as a training manual, where the ‘
‘ | and construction. It aims to minimize vulnerability to hazards, trainer should facilitate discussion among stakeholders to de- ‘
‘ | so that houses will safeguard occupants and their assets. Since cide upon appropriate house designs based on assessment of |
| ! many construction concepts are not easy to describe, the hand- the different construction options for the main parts of a house |
! book contains illustrations of good practice to facilitate under- provided here.
| | standing and to explain how to build better. The tables below has been prepared to assist in this process. |
. |
. |
. |
. |
N |
N |
. |
N |
N |
. |
L
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\
[
[ \
GREY BUILDING HANDBOOK « NEPAL AND BANGLADESH |7 ‘
!
\
[
[ \
\
| BUILDING STEPS |
[
\
1
| \
| PLANNING FOUNDATION \
\
1
Before considering to build a house it is necessary The function of a building foundation is to support ‘
| to ascertain the suitability of the location and its en- the building safely distribuiting all the loads acting |
‘ vironment. on the structure including the weight of the building
\
| TOPOGRAPHY and foundation, live loads and external loads to the
| elevation, slope, undulations, drainage, ground. |
! ground condition Foundation shall therefore be |
| SUBSOIL CONDITIONS designed to : !
| drainage paths, waterways, wetlands, coastline, 1. contain any settlement in the ground with toler- \
\ canalsor streams able limits |
ACCESSIBILITY 2. have sufficient strength and rigidity to undergo |
[
access to roads and related ground stability issues, significant deformation ‘
| communication and routes for evacuation 3. be stable and durable ‘
| SHAPE
\
[ select simple symmetrical shapes which minimize
| development of tension effects. |
\ Square and rectangular shapes are preferable. |
\
[
\
\
\
\
[ \
v - - - - - - - - - - - - - - - - -

L
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| 8 I CONSTRUCTION

| CORE

| The core of the house suitable for
structural loads, prevent from external
| conditions, provide ventilation and light.
! TYPE 2

| R.C. concrete frame with brick walls

| TYPE2

load bearing brick walls

' TYPE 3

| timber frame with earth blocks or

| other infill

| ROOF

The roof may be constructed as a
pitched roof with corrugated sheets or
| tiles as the roofing material or as a flat
| roof with a reinforced concrete slab.

| TYPE 1

| RC: reinforced concrete

‘ TYPE 2

l timber framing with Cl sheets/ tiles
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CONSTRUCTION OPTIONS

FOUNDATION POSTS WALLS ROOFING
continuous R.C. Post brick RC slab

footing timber concreta blogk timber frame
with Cl sheets / tiles

earth block :
rainwater gutter

lightweight infill

bamboo
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10 | CONSTRUCTION
|
I
|
| o1_ PLANNING
I
| The form, degree of exposure, quality of
| construction, degree of structural integrity
' of the basic design all influence behavior of
| buildings under high wind stress.
| Tall buildings offer some protection to low-
l er buildings during cyclonic wind.
| Site planning in cyclone-prone areas should
. take into consideration possibility of using
l tall buildings as wind breaks.
| Tall buildings can be the cause of wind ed-
dies, reverse local winds, gusts and wind

| shadow suction areas.
| Sheltered sites reduce exposure to wind
' hazards. Avoid building near steep edges
! and steep sided valleys opening onto the
l sea.
| Avoid linear-type development because
| wind forces through straight, open and
| parallel channels and increases in speed:
I “wind-tunnel effect”.
|
|
i

e - - - - - - - - - _ _ _
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' A 30° pitched roof receives least wind stress.
|
|
|
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Well-constructed buildings which are not well-anchored down to their

foundations may overturn.

Building shielded by vegetation placed at distance equal to tallest wind-
break tree at full growth and built upon raised plinth is well-protected

against wind and flood.

n
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\

I
| \
12 | CONSTRUCTION ‘

|
I \
L e EXTENT OF FLOQOD :rrersereressevmssonnnvommecsnsrensossose [
' \
| HABITABLE ELEVATION SET BACK ELEVATION EMERGENCY |
| AREA BY STRUCTURAL FROM ON PILLARS EVACUATION AREA HABITABLE AREA ‘

MEANS RIVER BANKS

\
\
\
\
\
\
\
\
\
| \
| The choice of site for a building is mainly concerned with the stability Separation of a large building into several blocks may be required so \
I of the ground as well as to avoid the full force of the wind or flood. as to obtain symmetry and regularity of each block. \
Simple rectangular shapes behave better in an earthquake than Embankment to protect the area from cyclone storm surge and wave |

|
shapes with projections. uprush. Rocks placed on seaward side to break wave strength. Other ‘

l
Torsional effects of ground motion are pronounced in long narrow side to be planted with trees with deep roots to bind soil and prevent ‘
| rectangular blocks. erosion. |

! Therefore, it is desirable to restrict the length of a block to three Cyclonic effect may persist inland, especially through river estuaries.
\
| times its width. If longer lengths are required two separate blocks May lead to flooding, therefore need for flood-proofing with emer-

| with sufficient separation between should be provided. gency evacuation route and shelter zone / refuge area. |
\

|
\

|
I \
L

L
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| Mixture of earth and cement to create
| a typical earthen plinth.
| The proportion of cement should be at

least 5%.
|

3weeks curingby water shouldbe done.
I
|
|
I
|
|
|
|
|
|
|
|
|
|
|
|

e - - - - - - - - - - _ _ - _ - o o o _
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CONCRETE TOPPING 4cm

CEMENT LEAN 10cm

FLAT BRICK SOLING

SAND FILLING

COMPACTED EARTH
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COLUMN FOOTING

\ + Independent footing provided under a column.

\ « Distributes concentrated loads uniformly to the soil.
| « Square, rectangular or circular in plan.

+ Depending upon load and bearing capacity of soil,

footing can be of brick or stone masonry, RC, etc.

| WALL FOOTING & RC FOOTING
| « Several courses of bricks, lowest course twice the
| wall thickness above.

+ 5 cm offset to achieve widened base; each course 1

| brick thick, in some cases bottom courses 2 bricks thick.

\ + Bed of lean concrete, 15 cm deep minimum, projec-

| tion on each side 10-15 cm; depth of bed should not be
‘ less than its projection beyond base wall. e i ‘ £y ‘ ae ‘ o ‘ e ‘ e
« Concrete bed provides a plain surface to start the /1 LT ,1 LT ,7 g T ,, N ,1 L A o '
wall footing; rectifies inequalities of excavation and

\ wall width il siclthy
| bridges over soft patches in the soil below. wai wi |

| 25cm 12.5cm
| + RC footing if heavy load and bearing capacity of soil is |
| low; otherwise massive structure is needed and would
| be uneconomical. \
‘ « 7-8 cm lean concrete bed below RC footing. \
| |
| |

|
T S
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| TYPES OF FOOTINGS

I, TIMBER/ BAMBOO POSTS

e - -

L = e o e e e e o e e omm e e om e e

Cyan Magenta Black
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03 POSTS |

R.C. concrete posts
................................................ DETAILS

1. The proportions of the concrete mix are

| usually kept “1:2: 3" or “1: 2: 4" by volume
of “cement : sand : aggregate”.

‘ 2. The reinforcement may be any of the fol-
steel stirrups

1/4"

\ lowing: a) Mild steel and medium tensile

‘ steel bars. b) High strength deformed steel
| bars.

3. All reinforcement should be free from
loose rust and coats of paints, oil, mud or

| any other substance which may destroy or

reinforcement
3/8" or 5/8"steel bar \

| reduce bond with concrete. Use four steel

| 15mm diameter re-bars, tied together with

| 6mm diameter stirrups and 8-10inch normal
spacing.

| 4. Square post shape at least 20x20cm and
\ distance between them not more than 3m.
| 5. Concrete frame needed to bond the
| walls and used as a base for the roof. Oth-

concrete
square post \ ‘

erwise a roof slab could function as well.

6. Perimeter concrete banding on top of

! openings. section axonometric
\ \

|
| |
T
Ly,

Cyan Magenta Black
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CONCRETE

FRAME

R.C. CONCRETE
POST

BRICK WALL

WINDOW

CONCRETE

SLAB

CONCRETE

- - - - - - - - - - - - - - - - - - - -
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load bearing walls

Masonry strengthened by mild steel
bars, hoop iron, expanded mesh or bars.
Resistant to tensile, compressive and
shear stresses.

Ability to resist lateral forces: seismic
and cyclonic areas.

For long walls without junctions or open-
ings, reinforced sections constructed at
intervals <1.2m for hollow block, 2.0m for
solid block walls.

15-25 cm cover around reinforcement for
corrosion prevention.

Also reinforced brick columns and floor
slabs.

Concrete strip footings for masonry
walls with reinforcing bars at every cor-
ner and intersection between walls,
each corner of doors and large openings

and intermediate positions <1.2m apart.

—_— 0 - - - = -
\

I

\

I
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I

| WALLS
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\
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|
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|
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|
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|

I
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GRAVEL
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REINFORCEMENT
STEEL BARS

CONCRETE

SA

ND

CONCRETE
FLOOR SLAB
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| ' : ; , : CONCRETE
: , — TOP FRAME /
| OR ROOF SLAB

CONCRETE
LINTEL

LOAD BEARING
BRICK WALL

REINFORCEMENT
AT THE CORNERS
& AROUND
OPENINGS

CONCRETE
BAND /
TIE BEAM

CONCRETE
FLOOR SLAB

L T
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I

[

Cyan Magenta

Black

reinforced masonry

Masonry walls must be reinforced at
all corners and junctions and sides of
doors and window openings.

Strengthening  masonry  buildings
against earthquakes by providing hori-

zontal and vertical reinforcement.

ZNW\WNYV¥Y\/\/\ /4
WL ISR
B A\N VAVAVAY

..;‘ﬁ

" DETAL |
concrete joint with
reinforcement

- - - - - - - - - - - - - - - - - - - - - - - - - === e
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timber frame

Stud-wall construction consists of timber studs and cor-
ner posts framed into sills, top plates and wall plates.
Horizontal diagonal braces are used to stiffen the frame
against lateral loads due to earthquake and wind. The
wall covering may consist of matting made from bam-
boo, reeds, and timber boarding or the like.

1. The dimension of the sill is 40 x 90 mm, 90 x 90 mm or
larger. The sill is connected to the foundation by anchor
bolts whose minimum diameter is 12 mm and length
350 mm. The anchor bolts are installed at both sides of
joints of sills and at the maximum spacing is 2 m.

2. The minimum nominal dimension of studs is 40 x 90
mm. The maximum spacings of these studs vary from
0.5 to 1. If studs are 40x90 then spacing should be
0.5m, if 90 x 90 mm studs are used the spacing may be
doubled, but the interior or exterior linings might need
to be thicker.

3. Storey height should not be more than 2.7 m. For 2
storey houses studs should be placed every 0.5m.

4. The tops of studs are connected to top plates whose
dimension is not less than the dimension of the stud.

5. Wall framing consisting of sills, studs and top plates
should have diagonal braces, or sheathing boards so
that the framing acts as a shear or bracing wall. In case
no sheathing boards are attached, all studs should be
connected to the adjacent studs by horizontal block-

ings at least every 1.5 m in height.

GREY BUILDING HANDBOOK - NEPAL AND BANGLADESH | 21

WINDOW CORNER POST (90X90) TOP PERIMETER
FRAME WITH CONCRETE SILL (90X40)

HORIZONTAL
STRUT
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BOTTOM STUD OPENING
PERIMETER 90X40 DOOR FRAME
SILL (90X40)
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| TOP PERIMETER
s TIMBER FRAME

ADOBE INFILL

FRAME FOR
DOOR

CROSS
BRANCING

FRAME FOR
WINDOW

BOTTOM
PERIMETER
SILL (90X40)

CORNER TIMBER
POST (90X90)

CONCRETE
FOUNDATION
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05_ ROOF : BASIC PRINCIPLES

I

L

Cyan Magenta

aerodynamic roof form

1. Roof pitch 30-4-0 degrees to reduce
effects of suction and uplift.

2. Hipped instead of gable roof. If
gable, then end tied down firmly to
rest of structure. Lean-to should be
avoided.

3. Overhang < 2'-6", vents in roof and
masonry parapet.

4. RC roof provides superior protec-

tion. Need for adequately braced.

hipped roof

Black

roof connected to structure

1. Rafters at recommended spacing

2. Cross brancing in plane of roof and
ceiling.

3. Strong connections between roof
and vertical structure. Metal straps,
bolts with washers on both ends in-

stead of simple nails.

GREY BUILDING HANDBOOK « NEPAL AND BANGLADESH |23

well- fixed roof covering

1. Cl sheet screwed at every corruga-
tion. Tiles fastened individually.

2. Use of J- hook bolts and threaded /
twisted roofing nails.

SHAPES OF ROOF
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regular maintenance

1. Should make regular checks, espe-
cially around ridge and corners

2. Replace weakend members and re-
pair loose members.

3. Cl sheets should be tied strongly
to structural frame to resist uplift by

strong wind.




| 24 | CONSTRUCTION

timber frame structure

Pitched roofs with adequate slope ( >25 RAFTERS PURLINS EVERY CONTINUOUS

| degrees) shall be provided in order to mini- EVERY 90CM 90CM RUNNER
| mize uplift forces acting on the roof struc-

ture and to provide proper drainage of rain
I water.

| 1. Maximum overhang should be 600mm.

| 2. Timber used in the roof structure shall
' be hardwood treated with an appropriate
| wood perservative.

| 3. Roofing elements should be connected

properly: purlin to rafter, rafter to wall
[ plate, wall plates to posts.

| 4. Every sheet to be fixed to purlins with

hook bolts or twisted nails at each corruga-

| tion. More frequent fixings at edges to

prevent uplift.

ADDITIONAL
PURLINS EVERY 45CM

L T
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CONTINUOUS-
RUNNER

PURLIN !

RAFTER |

ADDITIONAL !
PURLIN

MAXIMUM 3m
DISTANCE
BETWEEN POSTS

CONCRETE
FLOOR SLAB

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

Cyan Magenta Black
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| metal structure

CI SHEETS

KING POST

MS ANGLE

RAFTER

TIE BEAM

RAINWATER

GUTTER

MS FLAT BAR

- - - - - - - - - - - - - - - - - - - -
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