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PREAMBLE 

Retrofitting presents an ideal means for the conservation of traditional architectural heritage and 

provides the required space for beneficiaries to maintain their traditional agrarian lifestyle.  

Retrofitting not only saves hard earned capital but also mitigates earthquake risk.  

A number of retrofitting related resource materials have been developed by the National 

Reconstruction Authority (NRA) and various partner organizations. The National Reconstruction 

Authority (NRA) has initiated documentation of these resource materials. It has also prepared 

roaster of trained human resources and recorded learnt lessons for charting out way forward. 

The workshop on <NRA9s best practices on private housing retrofitting experiences and way 
forward= is one of the milestones. The workshop was organized with an objective of sharing key 

learnings and experiences on retrofitting of private houses carried out by the National 

Reconstruction Authority (NRA) and Partner Organizations.  These learnings will be instrumental 

to develop strategic policies and plans. It will also help engineers and technical people to 

understand, replicate, refer to and develop different technologies that will ultimately support the 

homeowners to strengthen their houses as a preventive measure to reduce risk from future 

earthquake as well as recover from damage due to the recurring earthquakes. 

We will persuade the generic line agencies and the local governments to initiate retrofitting 

programmes for the public buildings and private houses.  We would be pleased if this proceedings 

report can be instrumental towards that direction. 

 

Sushil Gyawali 

Chief Executive Officer 

National Reconstruction Authority 
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FOREWORD 

Almost 2.5 million houses in the 32 districts of Nepal have been affected by 2015 Gorkha 

earthquake. Out of them more than 78,000 have been categorized as retrofitting beneficiaries, 

however only 758 houses have been retrofitted so far. As NRA had to invest its entire energy in 

innovating cost effective technology, it could not adequately convince people for an early 

adoption. 

Analysis suggests that there remain almost 3.5 million houses nationwide and up to 1.1 million 

houses within earthquake affected districts that require seismic retrofitting in some form. In this 

context, retrofitting presents a huge scope for mitigating risk of future disaster and post disaster 

recovery.  

The presented papers outlined various retrofitting technologies such as strong back, splint and 

bandage jacketing, containment reinforcement integrated splint and bandage and retrofitting of 

timber houses. Each technology is supported by manual and guidelines. Having tested and proven 

method, these documents have created conducive ground for further replication. With further 

validation, the Ministry of Urban Development (MoUD) may consider to approving retrofitting 

norms which will pave the way for mass scale replication at least for the government buildings. 

With empirically validated construction technologies, Nepal is appropriately placed to replicate at 

mass scale. However, this country has to work further for consolidation of the manual and generate 

awareness for enhancing acceptability of this technology. Not only the federal agencies but also 

the local governments have to be willing to implement this technology for public buildings, and 

private houses. This intervention will save initial investment and protect lives and properties.   

We trust that this Workshop Proceedings Report will contribute significantly towards capturing as 

well as sharing valuable knowledge, learning and way forward towards replicating and scaling up 

NRA9s best practices on private housing retrofitting in Nepal. Other countries may also benefit 

from our best practices. 

 

 

Dr Chandra Bahadur Shrestha 

Executive Member & ICNR Convener 

National Reconstruction Authority 
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Workshop Programme 

Opening session: 
Mr. Jhappar Singh Vishwokarma, 

Deputy Project Director from 

CLPIU (Building) welcomed all 

the participants to the workshop on 

<NRA9s best practices on private 
housing retrofitting experiences 

and way forward=. He informed 
that the workshop was both 

physical and virtual and that 

important personalities had 

connected and participated in the 

workshop. He then formally 

commenced the opening session of the workshop at 9:00 AM (Nepal time) on February 21, 2021 

at the Himalaya Hotel, Kathmandu, Nepal by requesting Mr. Shyam Kishor Singh, Project 

Director, CLPIU (Building), NRA to chair the program. Similarly, he requested Mr. Sushil 

Gyawali, Chief Executive Officer, NRA to take the seat as the Chief Guest of the program.  He 

also requested special guests Mr. Suresh Acharya, Secretary, NRA, Dr. Chandra B. Shrestha, 

Executive Member & ICNR Convener, NRA, Mr. Dhruba Prasad Sharma, Executive Member, 

NRA, Dr. Bishnu Bhandari, Executive Member, NRA, Dr. Hari Ram Parajuli, Executive Member, 

NRA, Mr. Anil Pokhrel, EO, NDRRM, Mr. Navaraj Pyakurel, DG, DUDBC, representatives from 

development partners- UNOPS, Build Change, UNDP, NSET and all other participants to take 

their respective seats. He gave his sincere gratitude to all the commentators Dr. Hari Ram Parajuli, 

Prof. Dr. Prem Nath Maskey, Prof. Dr. Gokarna Bahadur Motra, Mr. Jitendra Bothara and Mr. 

Tim Hart for providing their valuable time and requested them to have their respective seats. 

He then requested Dr. Chandra Bahadur Shrestha, Executive Member, NRA, to present the 

overview and objective of the workshop. 
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Dr. Chandra B. Shrestha said that it was an honor 

to welcome all in the hybrid workshop which had 

participation of many important personalities 

from both inside and outside the country.  

He said that his presentation would have two 

parts- ICNR and retrofitting. He informed that 

nine programs had already been organized as part 

of ICNR and this workshop was its ninth 

program. He also highlighted on the planning for 

publication of the learnings, and said that 23 publications would be published, including PDS 

Journal, proceedings reports, institutional profile, impact study, integrated settlement study, urban 

study and retrofitting documents.  

He also gave an overview on the development of retrofitting including timeline on retrofitting of 

private housing. He informed that although more than 78000 houses have been categorized retrofit 

beneficiaries, only 758 houses had been retrofitted. Although it was not highly successful, he said 

that piloting of the process had been done successfully and these models could now be replicated. 

He also said that there is huge potentials of retrofitting. He further said that NRA would be 

contributing four documents in collaboration with prominent partners, such as UNOPS, Build 

Change, NSET and CRS, which would further help in replicating retrofitting throughout the 

country. 

He informed that the workshop had been organized to share key learnings and experiences on 

retrofitting of private houses carried out by the Government of Nepal and Partner Organizations.  

These learnings will guide policy makers to make strategic policies and plans to take step toward 

making our communities, earthquake safe. It will also help engineers and technical people to 

understand, replicate, refer to and develop different technologies that will ultimately support the 

homeowners to strengthen their houses as a preventive measure to reduce risk from future 

earthquake as well as recover from damage due to the recurring earthquakes. 

Finally, he pointed out some of the key expected outcomes after the successful completion of the 

workshop as: 

• To initiate discourse on the urgency of retrofitting 

• To undertake further research such as retrofitting for row housing 

• Introduce policy reform of MoUD, NPC and local governments 

• Initiate Functional banking system 

• Preparation for the ICNR 2021 

• To initiate a nationwide retrofitting campaign and interventions 
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Technical Session:  
 Moderator of the technical session of the 

workshop, Dr. Ramesh Guragain, Deputy 

Executive Director, NSET, said that retrofitting 

has a huge potential in Nepal, and that there are 

many significant studies that indicate the 

importance of making buildings and 

infrastructures safe through retrofitting the 

existing buildings. He informed that there 

would be three presentations, followed by 

comment and feedback from leading 

personalities from NRA, development partners, national and international experts. He also 

requested all the participants to write their valuable comments and questions in the chat box or 

paper (for those present physically), which could guide in further revising the document.   
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Presentation 1: Strategic paper on NRA9s Best Practices on private 

housing; Retrofitting Experience and Way Forward by Mr. Jhappar Singh 

Vishwokarma, Deputy Project Director, CLPIU and Ms. Pragya Pradhan, 

UNDP 
 

Mr. Jhappar Singh Vishwokarma9s 

presentation focused on an 

overview and background on 

retrofitting approaches, design 

guidelines and manuals, 

community awareness and 

outreach, capacity building, 

retrofitting experiences in urban 

areas, learning and way forward. 

He said that retrofitting has been 

relatively a small-scale 

intervention compared to new construction post 2015 earthquake.  Some of the important 

initiatives that have paved the way for risk reduction and mitigation against future disaster include; 

a number of retrofitting resources have been developed by the government and various 

organizations and valuable learnings and documentations that guide any future implementations 

of retrofitting programs or initiatives. 

He highlighted on the key elements of retrofitting as: 

- The solutions are easy to understand and replicate 

- Availability of trained human resources like masons and engineers  

- The solutions are affordable and culturally acceptable 

- People centred approach - House owners sensitized to take action to 

increase their seismic safety 

- Policy makers promote retrofitting through technical and financial packages 

 

He further informed that 758 houses have been retrofitted despite many limitations such as 

resource scarcity and geographical difficulties and that the valuable learnings from these 

experiences have been documented so that it will guide policy makers, implementers and 

development partners in future. 
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He also shed light upon various retrofitting approaches such as Strong Back Technology in which 

a light CGI or timber gable is provided with good connection to the roof and the ring beam and 

improvements to the connections are made with existing timber elements using CGI straps.He 

further informed that various public outreach and awareness efforts have been made though use of 

videos (14 videos - importance of retrofitting, shock table demonstration, initiating retrofitting, 

testimonials), Public Service Announcements (PSAs) (Short animated videos to give basic 

information on retrofitting - on what is retrofitting), Booklets (2 booklets - ten key points to 

remember during retrofitting and a visual technical guideline on repair, restoration and 

retrofitting), Posters (3 types for various target groups, raising mass awareness on both technical 

/ financial aspects of retrofitting), Flyers ( 2 types for mass awareness on possibility to strengthen 

existing/damaged buildings and basic terminology of repair, restore and retrofitting) and Mobile 

Applications ( For seismic assessment using artificial intelligence, that provide ideas on 

possibilities in strengthening the buildings to mitigate pre-existing vulnerabilities). 

In terms of capacity building, 816 engineers and sub-engineers have been trained by partners 

through OJTs. 2604 engineers and sub-engineers have been trained on theoretical aspects of 

retrofitting and 2265 masons and artisans have been trained by partners. 

The trainings are focused on: 

- Basic concept of retrofitting 

- Different types of retrofitting technologies 

- Designing of retrofit solution for masonry structure 

- Inspection of retrofitted houses  

- Retrofitting included in on-boarding and refresher9s trainings of all NRA engineers 

 

Highlighting the major challenges and learnings, he pointed out that there is confusion between 

retrofit and repair among beneficiaries and there is no separate socio-technical assistance for 

retrofitting. Some of the other challenges include: 

- Lack of risk awareness and need of retrofitting – use of old houses 

- Willingness of retrofitting beneficiaries to transfer into reconstruction – 3 Lakh vs 1 

Lakh 

- Inadequate grant amount - grant driven rather than risk realization 

- Lack of access for finance - Soft loans, collaterals 

- Limited examples on retrofitting for public confidence building 

- Misconception and rumors that retrofitting is - technically very difficult, not 

implementable 

- Building code compliance vs. life safety – high upfront investment and low short-term 

return 

- Limited viable technologies – dry stone masonry, row houses 

- Lack of adequate quality materials – GI Wires 
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- Lack of required human resources/construction workforce to cater retrofitting needs – 

masons and engineers 

- Lack of conducive policy environment for promoting retrofitting – socio-

technical/financial packages 

 

As a way forward, he emphasized on the need to conduct comprehensive awareness campaigns at 

all levels, ensure sensitization and building ownership among the stakeholders and create mobile 

technical teams to support upscaling at local level. He presented some of the key aspects to be 

considered for institutionalizing retrofitting, which can be discussed as: 

- Policy makers take retrofitting as highly priority agenda for risk reduction 

- Retrofitting to be included in engineering/vocational training curriculums/academia 

- Retrofitting Approach, preventive measures, incremental retrofitting, levels of seismic 

safety to be highly prioritized  

- Preparing 8Ready to use designs9 for mass replication and upscaling 

- Research on prevalent building typologies and the retrofitting solutions 

- Institutionalization of trained human resources (engineers/ masons) by formation of retrofit  

cadre up to local level 

- Improving supply chain and cost and assure quality of the construction materials 

 

Finally, he shared that what NRA has learnt in the past five years by working with national and 

international communities has been remarkable, sharable and implementable. He also stressed on 

the need to document these learnings as well as take in valuable comments, suggestions and 

feedback from all to revise the document so that we could start working on how to address the 

issues of 6.4 million houses. 
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Presentation 2: Retrofitting Documents and Guidelines by Mr. Bipin 

Kumar Gautam, CLPIU (Building) and Ms. Liva Shrestha from Build 

Change, UNOPS Consortium 
 

Giving an overview on the 

retrofitting documents and 

guidelines, Mr. Bipin K. 

Gautam, Structural Engineer, 

CLPIU (Building) said that 

these guidelines and documents 

have been developed during the 

tenure of NRA in last 5 years 

He also gave a brief summary 

on the retrofitting process 

implemented in 32 districts 

affected by 2015 Gorkha 

Earthquake in Nepal. He further informed that although there are 78,033 retrofit 

beneficiaries, the numbers are reducing as more and more people are converting from 

retrofitting to reconstruction. He also explained that houses categorized as damage grade 2 
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and 3 were categorized as retrofit beneficiaries during the damage assessment carried out. 

Similarly, out of 78,033 retrofit beneficiaries, only 758 houses have been retrofitted so far 

in the post disaster period. 

 

He reiterated that the main objective is to increase the capacity of buildings, not only for 2015 

earthquake, but for the future earthquakes and that the guidelines help to increase the strength of 

buildings. 

He presented some of the reasons and benefits of retrofitting as: 

- Up-gradation of seismic design requirements 

- Advancement of engineering knowledge 

- Inconsistency between the design and actual construction at site 

- Damage during past earthquake 

- Guidelines will help to retrofit Vulnerabilities in existing undamaged buildings 

 

Regarding retrofitting methods, he informed that there are basically two methods to retrofitting; 1. 

Reducing demand and 2.Increasing capacity, and that most of the buildings are retrofitted through 

increasing capacity. He further pointed out that the guidelines also focuses on the method of 

increasing capcity. 

Highlighting the need for seismic retrofitting guidelines, he explained that there were very few 

documents while starting retrofitting, which included documents developed by DUDBC on Adobe, 

RCC, and masonry structures, which can be used by experienced engineers only. So he stressed 

on an urgent need to develop ready to use designs that can be scaled up widely. 

He further pointed out some of the benefits of Ready-to-Use Retrofitting Manuals as: 

- Quick and simple to use 

- Provides a menu of solutions with different technologies 

- Suitable when the demand for retrofitting solution/advice is large as in a post disaster 

context 

- Suitable when homeowners cannot afford the services of experienced engineers to 

provide bespoke design in prevention context 

 

Explaining about the general methodology for retrofitting, he explained that damage and 

vulnerability assessment is carried out in the beginning, and it is determined whether they are 

eligible for repair and retrofit or demolition and reconstruction based on the damage grade. Then, 

engineers check if the building is eligible to use this manual and if it is not eligible, then specific 

engineering analysis has to be used. If it is eligible, retrofitting process is carried ahead. 

He also highlighted some of the features of retrofit manuals as: 
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- Supports engineers to provide quick and ready to use guidance on house retrofitting 

- Describes vulnerability/deficiencies of masonry buildings 

- Provides repair methods according to damage grade 

- Describes retrofitting approaches to address the vulnerabilities 

- Provides example designs for typical houses retrofitted with the approach for each 

manual 

- Provides construction sequence to implement the retrofit approach 

 

He also shed light upon some of the common retrofitting methods that have been implemented as: 

- Splint and Bandage Technology 

- Jacketing of Walls 

- Strong Back Technology 

- Splint and Bandage with CR Technology 

- Strengthening of Timber building by Providing Bracing  (around 100 timber buildings 

strengthened in last 4,5 years) 

 

He also said that reducing vulnerability of buildings of masonry buildings is the main target, which 

could be achieved through 

- Configuration and load path improvement 

- Wall to wall connection improvement 

- Wall to floor connection improvement 

- Wall to roof connection improvement 

- Diaphragm improvements 

- Roof improvements 

- Bracing parapet walls 

- Securing gable walls 

- Capacity improvement of structural walls 

 

He further said that these different approaches have same target, that is to achieve life safety of 

buildings, and that the concern is how to use retrofitting in field. There are various retrofitting 

approaches and options that people can select from, therefore, it is termed as ready to use. The 

options include: 

- Option 1: Retrofitting using RC splint-bandage and GI wires jacketing 

- Option 2: Retrofitting using welded GI wire mesh Splint-bandage and GI wire jacketing 

- Option 3: Retrofitting using welded GI wire mesh Splint-bandage and PP band 

jacketing 

- Option 4: Retrofitting using wooden Splint-bandage and GI wires jacketing 

 

However there are certain limitations such as: 
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- Applicable to buildings that fall under Category 8C9 and 8D9 as per NBC 

- Applicable to definite architectural and structural configuration 

- Mainly based on Splint and bandage/ Jacketing approach 

 

He also provided key insights on the Manual for Strong Back Retrofit Approach as: 

- Manual based on NRA and CLPIU approved Retrofitting type design using strong back 

approach  

- Caters to SMM houses that meets a given set of applicability criteria 

- Provides alternative details based on some field variations 

- The type designs has been derived based on many iterations for different opening 

percentage in walls, width of piers, size of building 

- Various critical structural conditions were considered for design iteration 

 

He further explained that the benefit of this manual is that it addresses limitations related to cross 

walls to some extent and gives house owners options to use RCC or timber. It is also cost effective 

and has introduced the concept of incremental retrofitting, that is, retrofitting main vulnerable areas 

first, and adding retrofitting to other less vulnerable elements later. 

Giving an explanation on why we need a consolidated retrofit manual, he said that the demand of 

safety is increasing and since the seismic code of Nepal is revised, revisit of manual is required to 

meet the desire of increasing safety levels. He further said that there are different manuals with 

different safety measures; if they are all consolidated then it would be easier for engineers to 

choose from the many options. Likewise, different technologies have their own benefits and 

limitations; so a consolidated manual helps technical people for better selection among alternative 

technologies. He also informed that different technologies were implemented during post disaster 

after approval from the government bodies and large scale human resources were trained in 

different technologies. 

As a way forward, he stressed on the need for a consolidated manual that considers all implemented 

alternative technologies. He also emphasized on the need to ensure use of large scale trained human 

resource on each technology outside 32 districts and minimization of engineering costs by 

promoting easy to use and easy to check guidelines. Finally he said that replication of implemented 

retrofitting technologies should be carried all over the country because more than 3.2 million 

buildings are still vulnerable and this is the best time to address the need for safety of buildings 

from future earthquakes. 
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Presentation 3:  Norms and Standards of Retrofitting Works by Mr. 

Ranjan Dhungel, NSET and Mr. Deepak Saud, HRRP 
 

  

Mr. Deepak Saud, HRRP 

highlighted on the norms 

for rate analysis of 

retrofitting masonry 

buildings, which was 

developed by Retrofitting 

Technical Working Group 

in March 2020. He also 

shed light upon the key 

aspects of human resource 

and quantity of material 

required for retrofitting 

works. His presentation 
focused on the brief 
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overview of manual, its development process, steps in consolidation process, limitations of norm, 

major items included in norms and the way forward. 

He presented lack of documents for retrofitting as one of the key challenges for retrofitting of 

buildings, saying that many documents were developed only after Gorkha earthquake, particularly 

in 2017.  As a result engineers and mid-level construction masons found it difficult to estimate the 

cost of retrofitting. Therefore, he pointed out that the main objective of developing the norms for 

rate analysis for masonry buildings was to support retrofitting cost analysis of masonry buildings. 

Explaining the development process, he said that a Technical Working Group (TWG), under 

HRRP Platform, was formed to consolidate and develop various documents and resource 

materials. One of its key tasks was to standardize norms for retrofitting of masonry buildings. The 

TWG consisted of engineers from UNDP, HRRP, NSET, Build Change and CRS. 

He also summarized the steps in consolidation process as: 

- Collection and compilation of norms and rate analysis used by different organizations  

- Discussion and consensus on the various line items pertaining to retrofitting 

- Collection and compilation of actual human resource used for different specialized 

tasks in retrofitting from several sample retrofit sites 

- Averaging of rates (human resources, materials) based on actual field scenario 

- Development of revision of norms and rates where applicable 

 

He further highlighted on the validation process & norms formation and said that around 80 sites 

were examined, and data on human resources & materials were recorded precisely by NSET, Build 

Change and UNDP. He also informed that some parts of the norms are taken from the 

Government9s new construction norms. 

Some of the major items included in the norms are: 

- Site Clearance and Protection Works 

- Excavation and Backfilling 

- Shoring works 

- Masonry works 

- Concrete & Rebar Works 

- Formwork 

- Wire mesh Works 

- Plaster Works 

- Containment/Jacketing 

- Anchorage Works 

- Through Concrete, Dowel Works and Timber Splicing 

- Replacement of Heavy Gable with Light Material 

- Roof and connection Improvement 
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He explained the site clearance and protection works as: 

- Providing and fixing the 500-gauge polythene sheet 

- Removing of existing doors and windows shutter and its fixture 

- Demolition of wall BMC and storage within haulage of 10m 

- Demolition of existing PCC flooring 

- Stripping and Raking of Existing mud plaster from SMM/BMM 

- Stripping of Existing Cement plaster SMC/BMC 

 

As a way forward, he emphasized on the need to carry out field validation by sending the norms 

for rate analysis to field engineers and mid-level construction technicians so that they can use it 

for estimation in the field. He also stressed on the need for government approval for its wider 

implementation. Finally, he said that the capacity of engineers and mid-level construction 

technicians need to be developed for implementation of the norms for rate analysis. 
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Remarks from Commentators  

Remarks from Dr. Hari Ram Parajuli, Executive member of NRA and Chair of Technical 

Team 

 

 

Dr, Hari Ram Parajuli said 

that the draft document was 

good but requires some 

finishing works. Going back 

to the beginning of the 

process, he said that the work 

on developing guidelines on 

retrofitting had started since 

2017 with support from 

various institutions and 

individuals including NSET, 

JICA, World Bank, Prof. 

Maskey, Dr. Motra 

respectively, and NRA led the 

whole process. He further 

requested all to refer to the document and suggested that the write up should not be copy 

and pasted, with proper credit given or sources mentioned where required. He also 

requested Dr. Chandra to include some retrofitting success stories on Singha Durbar and 

Durbar School in the publication, saying that it should not be limited to private housing 

only and should include the retrofitting of public buildings  also. He even requested to use 

the term <methods and approaches= rather than <strategy= for the document. He informed 
that all the technical issues in the draft had been noted down and would be shared directly 

instead of sharing in the public platform. He also requested to have a chapter on 

Approaches and Methods, which would specify on the kind of strategy used in terms of 

reducing demand or increasing capacity. Similarly, he suggested to include calculations 

and document the guideline properly as a lot of time and resources had been invested and 

on it. Lastly, he appreciated the team for using norms and standards in retrofitting. Finally, 

he urged everyone to work together in making the document more clear and include all 

items, saying that it would be a valuable resource for future if rate analysis is used properly. 
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Remarks from Prof. Prem Maskey, Institute of Engineering 
 

Prof. Maskey appreciated the 

efforts and thanked all the 

individuals concerned in 

developing the document. He 

also pointed out some of the 

deficiencies with an objective 

to improve the document. He 

basically highlighted on three 

major issues: 1. Need for 

classifying the building 

typology and making it be 

known to others: He said that 

as the document focusses on 

non-engineering structures in 

reinforced masonry, it is important to classify them. He further said that engineers have to guide 

the society in interpreting the engineering knowledge, which requires a lot of research in masonry. 

He even said that masonry cannot be avoided in the next 50 to 80 years.  He also pointed towards 

the need to introduce alternatives to masonry, and that NRA, CLPIU and DUDBC have already 

done that. He said that it was high time to go for green materials, such as earth bags, hollow 

concrete blocks, CSEB, confined masonry or other materials that are specific to our context 2. 

Need to carry out structural conditions assessment and publish it: He stressed on the need to 

determine seismic vulnerability before and after retrofitting. He further said that retrofitting has 

been done in such a way that there is hardly any difference among repair, retrofitting and 

reconstruction; therefore there is a need to improve that. He suggested to clarify the distinction 

between repair and retrofitting in all guidelines, documents or manuals, and 3. Need to ensure 

periodic maintenance of materials: Giving examples of heritage structures, he said that since 

heritage buildings are very prone to deterioration, their regular maintenance should be introduced 

in retrofitting too, then only it can be a success. 
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Remarks from Dr. Gokarna Motra, IoE 
 

Dr. Motra said that although the 

document was very good, there is 

a need to fill some voids. Giving 

his technical feedback, he said 

that the introduction part, 

although well-written, needs to 

specify the audience for whom it 

is written. Is it for written for 

engineers or practitioners or 

masons? If it is intended for 

engineers or designers, there is a 

need to add some technical 

words, describe some common 

failure mechanisms and include 

observations from 2015 Gorkha earthquake.  If it is intended for professionals, it is necessary to 

include how in-plane and out-of-plane types of deficiencies will be addressed. Similarly, he said 

that strong back technologies had been well introduced, however stitch had been missing in splint 

and bandage, so there is a need to clarify that. Likewise, he suggested to add a brief description on 

push over curve and on brick masonry typologies in building typologies. He advised to add a 

justification on variation of costs and address how to preserve timber in masonry buildings. 

Finally, he suggested to advocate for incremental retrofitting by identifying and addressing major 

deficiencies in private houses, and stressed that this document would be even more valuable if 

validation of what has been done so far could be added. 
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Remarks from Tim Hart, Build Change 

Mr. Tim Hart thanked everyone for participating in presenting the document and present his six 

major observations; 1. Scope of retrofitting and guidelines: He pointed out towards the need to add 

retrofitting of RCC houses too, since such buildings had been significantly damaged in 

Sindhupalchowk and other areas. He also stressed on the need to focus on buildings that were not 

damaged in 2015 but could be 

damaged in future earthquakes 

in order to achieve scale with 

retrofitting 2. Capacity 

building: He highlighted on 

the need for trainings for non-

engineers, particularly for 

government officials and 

homeowners. 3. Performance 

criteria: Saying that there has 

been a lot of talks on updating 

these guidelines to current 

code, he asked if it is really 

what we need. He further 

explained that it is not always 

possible to retrofit a building to current code, since homeowners have to spend a lot of money, and 

it can become very complicated and hard to achieve. Giving example of USA, where separate 

guidelines have been developed for retrofitting, he suggested that consideration should be given 

to come up with a criteria that would be acceptable and not necessarily in the current code, and 

stressed on the need to properly assess the building before developing the performance criteria.4. 

Incentive to homeowners and suppliers to produce quality materials through vocational programs 

to achieve the material quality. 5. Technology: He said that increasing the ductility of buildings is 

as important as any other factors, and that splint and bandage approach increases ductility 6. Need 

to consider the feasibility of construction, which also includes socializing the technology 7. 

Financial incentives: He focused on the need for providing some means of financing to 

homeowners for retrofitting their homes, which could be in the form of subsidies from the 

government or private sector. He also said that these loans should be tied to construction quality, 

and that incremental retrofitting could be another option here. 
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Remarks from Jitendra Bothara, New Zealand 

Giving a brief overview on his own experiences with retrofitting, Mr. Bothara said that his first 

engagement in retrofitting had been in mud building while working at NSET. He further said that 

there were a lot of critical voices then. Retrofitting was taken as a process rather than product then, 

and the by-product of that process was the mason training we see today. He stressed that the 

experience had been a very 

useful learning, which also 

guided the present retrofitting 

practices. He particularly 

pointed out 3 major learnings: 

1. Retrofitting is a legitimate 

method to reduce risk, 2. Mud 

mortar buildings can be easily 

retrofitted and 3. Even a little 

intervention makes a big 

difference in survival of 

buildings. He further stressed 

that our focus on retrofitting 

should be on those little 

interventions so that we can 

take them forward in sustainable way. He also highlighted that safety is not only a technical issue, 

it is equally a socio-cultural and economic issue. So there is a need to integrate all these aspects in 

making retrofitting sustainable. He further elaborated that the current retrofitting model focusses 

on either meeting 100 percent standard of the code or not retrofitting at all, and that, he said, was 

the greatest impediment to retrofitting. Giving an example of New Zealand, he said that we can9t 
fix everything, so there is a need to set achievable targets. Emphasizing on the concept of 

Incremental Retrofitting, he said that our current effort is to promote retrofitting as a product, 

however, it should be promoted as a process, through incremental retrofitting. He elaborated that 

culturally, we build houses over a period of time, and that we cannot complete a building in one 

go, due to various economic limitations. So he urged all to fix the most vulnerable parts first and 

add other components over a period of time. In retrospect, he also said that NRA could have 

introduced the incremental approach which could have been easily adapted by many homeowners 

due to its cost benefit aspects. He suggested that engineering research, specifically on vernacular 

building type is much needed since vernacular buildings perform very differently than modern 

buildings. Finally, he pointed out towards the need to fine tune research with methodology and 

make them easier for implementation.  
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Remarks from Amanda Duff, UK 
 

Ms. Duff said that retrofitting is a 

fascinating topic in itself, which could be 

analyzed from policy, technical, 

economic, social and historical angles. 

She further said that UK has been 

supporting retrofitting since the 2015 

earthquake, and it9s interesting to see the 

journey since then. Finally, she stressed 

on the need to focus on scaling it up for 

wider application and how it can be 

applied before earthquake, through 

interesting tools like incremental 

retrofitting.  

 

 

 

Floor discussion: Questions on FACEBOOK LIVE and ZOOM Meeting 
 

1. How is NRA strategizing to minimize the effects of next mega earthquake and how 

differently will Nepal deal with destructive earthquakes in the future?  

From Roshan Vincent to Jhappar Singh Vishwokarma 

 

Response: NRA has already started some initiations such as collaboration with local government. 

NRA is also focusing on documentation of learnings, experiences and how to transfer the 

learnings. It has already initiated trainings for local government, prioritizing on documenting, 

sharing and transferring of its learning to local government. NRA will handover important learning 

and experiences in making the country resilient to relevant government stakeholders. For example, 

local government will now play vital a role in implementation of NBC. The role of local 

government will be critical now, and there is a need to make some robust mechanisms in terms of 

technical and economic aspects as well as communication technologies. There is a need to take 

timely actions and work on preparedness. 

 

2. Are these documents prepared based on experimental verification? Or we used only 

the experience based knowledge to prepare these? If these are prepared based on 

knowledge only, how can the designers be confident to ensure the safety level using 

these guidelines? 

From Sujan Tripathi to Hari Ram Parajuli 
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Response: The documents have been prepared using three kinds of mix methods: theoretical 

calculations, experimental verifications and expert opinion. Different guidelines have been set in 

different cases by incorporating learnings from other countries too.  

3. Are the technology recommended and used for retrofitting of non- engineered 

masonry buildings  based on past experience/documents/manuals/guidelines or  is 

there exact analytical calculation of capacity of existing masonry building while 

preparing retrofitting manual to enhance the capacity of non-engineered masonry 

buildings? 

From: Mahesh Raj Bhatt to Bipin Gautam 

 

Response: It has used both experimental and analytical verifications. There are some technologies 

that are verified through practical methods also. 

4. We could integrate retrofitting techniques in Surakshit Awash Karyakram (Safer 

Housing Program) launched by Government since the last fiscal year? Surkhshit 

Awas Karyakram, so far, is limited in replacing thatch roofing by GI sheets, so is it 

possible to incorporate retrofitting there? 

From Kishore Thapa to Navaraj Pyakurel 

 

Response: In this program, there is a need to give 5000 rupees to remove thatched roof by CGI 

sheets. As per the feedback from different districts and areas, there were some issues of wall, so 

there are on-going discussions about replacement of rafter, and jacketing of walls. So it can be 

considered a prototype of retrofitting. These are valid issues and we are in the process of making 

plans to improve this scheme in the system. 

 

5. Plastering of retrofitted buildings gives an illusion of new building. Can we expose 

all or some of the structural components so people will identify it as a retrofitted 

building? However, we should consider the aesthetic aspects too. 

Questions to Bipin Gautam. From Kishore Thapa 

Response: Expose of retrofitting elements depends on the technology used for retrofitting. In some 

technologies such as strong back or splint and bandage with RCC elements, we can see the 

retrofitting elements in the buildings. 

6. Beneficiaries of the reconstruction are still using the old house. According to the 

rules, such houses must be demolished, but demolition also costs a lot of money. 

What kind of policy will the National Reconstruction Authority bring to strengthen 

and save such houses? Beneficiaries are not ready to demolish such houses in the 

village. Is Incremental Retrofit Useful? What is the plan of National Reconstruction 

Authority in this?. 

From Ram Sapkota to SushilGyewali, NRA 
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Response: NRA has taken certain decisions regarding financial dimensions of retrofitting since 

financial dimensions of retrofitting is one of reasons for low acceptance of retrofitting by the 

people. Keeping this into consideration, the concept of incremental retrofitting has been introduced 

and a grant of Rs.50000 could be used for incremental or localized retrofitting. People are given 

with two options: either maintain and strengthen their houses or demolish it and build new. 

Through this approach, NRA is trying to reduce the vulnerability of houses, and in future, there is 

a need to think about how to promote this technology.  

7. What will be the difference between acceptable risk then? Is risk reduction only an 

issue of cost? Incremental things must be well defined and there is a need to identify 

people’s acceptability. 

From Ranjan Dhungel to Jitendra Bothara 

Response: Acceptable risk is defined in very different ways by experts, policy makers and public. 

Here, we are talking about collective process and decisions coming from experts, policy makers 

and public. How we define risk as a collective approach is a different thing, which needs to be 

accepted by all and based on our culture, economy etc. 
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Remarks from Special Guests and Chief Guest 

Remarks from Dipendranath Sharma 

Thanking NRA team for such 

a great effort in 

reconstruction, Mr. Sharma 

said that the presentation 

shows that the process has 

developed a wealth of 

knowledge through creation of 

human capital. He provided 

some valuable suggestions to 

The Ministry of Construction 

and DUDBC as they will be 

leading the process after NRA. 

He said that there is n need to 

focus on revising the safer 

housing program guidelines to 

include the provision of periodic maintenance and retrofitting, which will require some cost. He 

further opined that cost is not a problem, and presented the policy commitments and 

institutionalization as major issues. He also suggested that in order to ensure the   sustainability 

and ownership of government9s co-financing policy, there is a need for certain percentage of 

contribution from people. He also said that all the people should be covered by this program and 

that the government cannot leave any one behind. However, he said that incremental process could 

be used in terms of technical solutions to reduce the cost. He highlighted another task of taking 

into account the revised NBC 105. He further informed that two institutions (Urban Planning and 

Development Centre and National Research Centre for Building Technology) had been created 3 

years back under DUDBC, with the main idea to link policy makers with professionals and 

academicians. He stressed on the need to activate National Research Centre for research and 

building capacity. He presented capacity gap as a huge issue. He further said that the first focus 

should be on retrofitting of public buildings to raise the faith of the people in reconstruction 

process. He opined that the option of choosing 3 lakh or 1 lakh was a great barrier for people to 

choose retrofitting. So he personally believes that more people will be willing to come forward for 

retrofitting if they are given only one choice of preventive retrofitting. Finally, he pointed out that 

it is right time that NRA transfers these knowledge to NDRRMA as well as concerned stakeholders 

including DUDBC, ministry of construction, and local government. 

 



 

63 

 

 Remarks from Nawarj Pyakurel, DG, DUDBC 

Mr. Pyakural said that it is right time to use NBC, and develop guidelines and documents to use 

NBC in various levels. He stated that one of the major questions people have is regarding the 

possibilities of retrofitting in mud mortar, however they have not been given complete answer to 

their frequently asked question. So he said that the workshop was an opportunity to give answer 

to the question. Saying that many buildings are still vulnerable, he focused on the need to retrofit 

public buildings where large number of people gather. He also stressed on the need to develop 

retrofitting scheme for public buildings. Giving his feedback on the three presentations, he said 

that they were very specific 

and important, and 

discussed about various 

technical, social and 

economic aspects of 

retrofitting. He also 

expressed that he was happy 

to see norms and standards 

developed for retrofitting 

and that these norms should 

be approved from the 

government system. Lastly, 

he suggested that there 

should be some listing of 

retrofitting experts because 

it is hard to find the technical 

human resource when 

required. 

 

Remarks Dr. Bishnu Bhandari, Execuitive Member, NRA 

Dr. Bishnu Bhandari said that retrofitting is a 

composite of social, technical, environmental, 

social and economic process, and therefore, we 

need a holistic approach, without focusing on 

engineering aspects only. He further said that 

engineers have been playing an important role and 

they are an important component of the whole 

holistic process. He stressed that when we retrofit, 

it has to be technologically strong, culturally 

acceptable, economically viable and 

environmentally perfect. 
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He highlighted 5 key points as a way forward: 

• Clearly articulate in the documents regarding who the users of this document are? 

• Make the document very simple and locally understandable 

• Clarify the huge confusion at community level regarding the difference between retrofitting 

and repair 

• Include information on how these guidelines were developed: were there pre-tests done 

and who reviewed it? 

• Raise awareness and interest among people, then carry trial for adaptation  

Finally, he emphasized that political will and determination is equally necessary for 

institutionalizing retrofitting. 

Remarks from Anil Pokhrel, NDRRMA 

Mr. Pokhrel thanked NRA and 

development partners for 

putting the document together, 

while understanding the 

challenges and looking at the 

broad spectrum of possibilities 

in technical, social, and 

economic aspects. He said that 

the best approach is to learn 

from the challenges and 

document the challenges and 

learnings, so that we could take 

it forward together with the 

ministry, local government and 

other stakeholders. Finally, he 

said that NDRRMA is fortunate 

to walk with NRA for 2 years to build its capacities and institutionalize its processes including 

retrofitting,  as well as work with other partners such as DUDBC to take this forward. 
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Remarks from Chief Guest, Sushil Gyawali, CEO, NRA 

 

Mr. Gyawali stated that the workshop would be an important milestone for future. He further said 

that the effort that NRA has made has been quite good, however it has been delayed to certain 

extent due to various reasons. He opined that though the number of retrofits is less, the lessons 

learnt are very important and would guide the future process; so retrofit can be regarded a success 

from that perspective. 

Addressing the important concern on low numbers of retrofits, he said that the major reason behind 

this was lack of awareness in public and political levels. He further stated <If we go back in past, 

it took almost 2 and half years to come up with manuals and guidelines, so we cannot blame people 

that they are not convinced.= He further added, <Research on retrofit was done only after the 

earthquake due to which we lagged behind, and for this, the government needs to be blamed=.  
Thus, he emphasized on the need to come up with timely research, guidelines and manuals. 

He further said that retrofitting huge number of houses requires huge investment from public, 

government, private sectors and also from the house owners. Since it is a huge intensity of task, 

we need to prepare accordingly. He also stressed on the need to replicate different retrofitting 

technologies. He stated that the development of guidelines, manuals and standards, videos, PSAs, 

poster fliers, mobile apps are important achievements. 

In terms of capacity building, he said that a certain level of effort had been made, for instance 816 

OJTs were conducted , 300  and 2200 engineers and masons were trained respectively, which 

indicates that quite a good number of human resources have been developed which needs to be 
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further escalated in future. He also informed that a study on urban housing retrofitting has been 

published, which could serve as a guide for retrofitting urban houses. 

Talking about the issues and challenges, he presented the major challenges as: 

• Lack of awareness 

• Low level of grants and subsidies provided by government 

• Lack of affordable and quality materials 

• Lack of curriculum for engineers in academic courses 

• Lack of clarity regarding repair, maintenance and retrofitting 

 

Shedding light upon the benefits of retrofitting, he said that it has huge benefits, such as cost 

effectiveness, resilience, life safety, local adaptability and preservation of vernacular architecture. 

As a way forward, he stressed on the need to increase awareness at public and political levels . He 

further elaborated that there is a need to come up with communications strategies and action plan 

for diff levels of stakeholders. He also pointed out the need for a conducive policy environment, 

through special social technical assistance facilities financial access program for people. He also 

stated that DUDBC and MoUD need to revisit national housing safety program. He suggested that   

comprehensive guidelines are needed for engineers, house-owners, masons and artisans alike. 

He further added that different PSAs and documentaries need to be developed for wider awareness. 

Along with that, there is a need to document and discuss on retrofitting of Rana palaces and 

heritage buildings. He also suggested that huge capacity building programs should  be launched  

for engineers, masons, bureaucrats, political representatives and other stakeholders, and that 

retrofitting cadres should be placed at all levels. 

He advised that academic institutions should design curricula for retrofitting. He pointed out 

towards the need of a program for incentivizing all sectors, including construction manufacturers 

so that construction materials can be made available in an easy way. 

Saying that reconstruction is the present and retrofitting is the future, he stressed on the need to 

carry open discussions with development partners about retrofitting program for a resilient 

technology in future. He also expressed his gratitude to World Bank for agreeing for structural 

entity assessment for health facility and school buildings, and opined that this process could also 

be used for wider awareness. Emphasizing on the importance of more research, he advised to 

establish research center in IOE, increase investment in research and strengthen research center in 

DUDBC under MOUD. 

He stated that financial sustainability of retrofitting is very important, along with innovation of 

affordable technology that is viable to our country. So he said that it is duty of all to come up with 

innovations from financial sustainability aspects. He further added, <Incremental retrofitting could 

be a very good option as a process with certain level of safety.= However, he pointed out that it is 
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necessary to be clear on the level of safety we are talking about from our economic perspective. 

He also requested the team to come up with the meaning of affordable retrofitting and incremental 

retrofitting in our context.  

Saying that, <NRA is not the future. DUDBC, MOUD and NDRMA are the future,= he requested 

all the concerned authorities to take the lead. He also stressed on the important role of local 

government urged to develop their capacity to take ownership of the process. 

He further stated that multi hazard risk assessment, along with implementation of building permit 

system in all municipalities and RMs are very important, and said that it is the role of DUDBC and 

NDRMA for development of such programs. Finally, thanking all the participants, presenters, 

donors, organizers and supporters, he said that NRA9s support would always be there in making 

the whole nation resilient and hoped that it is not an end but the beginning of future. 

Closing Remarks by Chairman, Shyam Kishore Singh, Project Director, 

CLPIU (Building) 

Mr. Singh thanked all the participants, 

donors, participants, presenters, organizers, 

supporters and the entire team for their time 

and contribution. He said that the low level 

of acceptance of retrofitting needs to be 

increased through policy level interventions 

to make our community disaster resilient. 

He further added that retrofitting of public 

buildings like Singh Durbar can be a model 

for people to retrofit their houses, and it also 

shows that retrofitting is very cost-effective. 

He also suggested that we could replicate 

retrofitting efforts from other countries like New Zealand. 

He also stressed that we need to start retrofitting beyond 31 districts, and it is good to start with 

government buildings. He also urged that all stakeholders should sit together and plan for starting 

retrofitting works. He also pointed out that one consolidated document on retrofitting incorporating 

all guidelines would be highly beneficial. He said that norms and standards on retrofitting should 

be implemented soon after its approval. He also hoped for quick finalization of the document.  

Finally thanking all once again, he formally announced the closure of the Workshop. 
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List of participants and Contributors 
 

More than 60 people were present online, more than 40 people were present in Facebook live and 20 

people were present physically, so there was a presence of more than 120 people altogether. 
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The following structures was made for the implementation of the workshop: 

Organising Committee 

i. Chairperson: Dr. Chandra B. Shrestha, Executive Member & ICNR Convener, NRA 

ii. Member: Mr. Navaraj Pyakurel, Director General, DUDBC 

iii. Member Secretary: Mr. Shyam Kishor Singh, Project Director, CLPIU (Building) 

Working Committee  

i. Coordinator: Mr. Jhapper Singh Vishokarma, DPD, CLPIU (Building) 

ii. Member: Mr. Bipin Kumar Gautam, CLPIU (Building) 

iii. Member: Deependra Nath Sharma, UNOPS 

iv. Member: Dr. Ramesh Guragain, NSET 

v. Member: Mr. Ranjan Dhungel, NSET 

vi. Member: Ms. Liva Shrestha, Build Change 

vii. Member: Ms. Pragya Pradhan, UNDP 

viii. Member: Mr. Sudin Pradhan, CRS 

ix. Member: Mr. Sushant Shrestha, UNOPS 

x. Member: Mr. Deepak Saud, HRRP 

 


