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Need: 

Uttarkashi is situated in the extreme northwest corner of Uttarakhand bounded by Tibet and 

the Kinnaur district of Himachal Pradesh to its north. The district faces a range of disaster risks. 

With a majority of the district lying in seismic zone IV, it is highly vulnerable to seismic activity. 

According to a study of disaster risk1 in Uttarakhand, “the average annual economic loss, 

based on the probabilistic assessment of disaster risk is about INR 2,545 crores” with losses 

due to earthquakes being the most significant, accounting for more than 95% of the total loss. 

Construction practices in the mountain regions have been changing rapidly, mainly under the 

influence of cement-based practices which are often wrongly perceived by local populations 

as being better with respect to resist earthquakes. This change has been further accelerated 

by the penetration of materials and workforce from surrounding regions such as UP and Bihar. 

Also, burnt clay bricks that are transported from kilns in the plain regions (such as Roorkee) 

are being used as an alternative to traditional stone masonry. In this context, the key 

challenges to green growth are increased environmental impact of construction practices, 

increased seismic vulnerability of the built stock and inability to enhance the local economy 

through construction.  

The project titled “Delivery Model for Eco-Friendly Multi-Hazard Resistant Construction 

Technologies and Habitat Solutions in the Mountain States, Focus: Uttarakhand” was 

implemented by Development Alternatives (DA) and supported by the Department of Science 

and Technology (DST). The project focuses on minimizing the use of energy-intensive building 

materials like burnt clay red bricks, cement, steel, and sand and promotes the use of locally 

available materials like stone, soil, and chir pine timber in the mountainous region. It 

strengthens the seismic resistance of traditional construction practices like stone masonry by

incorporating reinforcement for increased ductility. 

Eco- friendly Approach for Construction 
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Objective: 

The initiative for an eco-friendly approach to construction was implemented with the 

following objectives: 

 Introducing building technologies that have a lower environmental impact through 

localized sourcing and production, high compatibility with earth-quake resistant 

construction, and high local economy component. 

  Demonstrating the technologies in three buildings chosen in consultation with the 

village community  

 Capacity building of construction personnel in villages towards implementation of 

introduced technologies and principles of disaster-resistant construction.  

 Research and assessment of sustainability performance of building technologies 

 

Process: 

1. Approach: A baseline assessment was first conducted in four villages of Uttarkashi district 

to understand local habitat designs and current trends of construction along with gaps 

and shortcomings which make buildings vulnerable in the region. 

2. Technology demonstration - Design concept and Structural validation: The use of the 

selected technologies was demonstrated in a community building located in Kamad, one 

of the four assessed villages in Uttarkashi. Prioritizing structural safety, the building has 

been designed as two independent structures – one single storey and another 2-storey 

structure, optimizing the shape and size of the structures and openings for seismic 

resistance. The two structures are connected with a covered corridor and verandah on 

the ground floor along with a Mild Steel (MS) staircase to access the first floor of the 

building. The architectural design of the community building comprises a ground floor 

with a total area of 482 sqft with a community hall, kitchen, store, and verandah, and the 

first floor with a total area of 389 sqft with a guest room and terrace.  

The proposed technologies were used in the following building elements – 

 Reinforced Random Rubble Masonry: For Foundation and masonry till sill level  

 Stabilized Compressed Earth Blocks: For the construction of walls  

 Concrete Block: For the construction of walls (2-storey building)  

 Timber understructure and shingle roof: For the construction of the roof (2-

storey building)  

 Plank and Joist roof slab: For the construction of the roof (1-storey building)  

 RCC door-window frames: For all doors and windows  

The building design was based on structural guidelines developed for earthquake-resistant 

construction in the country, with a focus on non-engineered construction in rural areas.  

The following documents were consulted for ensuring the structural integrity of 

the building – 

i. Guidelines for Earthquake resistant non-engineered construction – IAEE and 

NICEE (National Information Centre of Earthquake Engineering)  



      

 

ii. Manual on Hazard Resistant Construction in India – developed under 

Government of India-UNDP-Disaster Risk Management Programme. 

3. Technology Delivery System: One of the primary objectives of implementing alternative 

technologies in the project was to establish a system for localized delivery of the building materials 

and augmenting the access to skilled manpower for implementing the technology. The core of this 

delivery model is about anchoring the production and delivery services in the local region. This was 

done at three levels: 

 Level 1: Community-based production and supply – Local communities were trained on 

the merits of localized community-based enterprises and supply chains for construction 

materials, especially in the production of Stabilized Compressed Earth Blocks (SCEB), 

Concrete Blocks, Timber understructure, and shingle roof, and Precast RCC Plank, Joist 

and Door window frames.  

 Level 2: Construction training and technical support – This training was conducted during 

the different stages of construction of the demonstration building through site supervisor 

and technical experts, and was divided into two parts – first, Production training of new 

building materials and second, Mason training in disaster safe construction practices. The 

production training was conducted with local artisans, masons, and carpenters from four 

to five different villages in the region.  

 Level 3: Micro-Enterprise training and market support – The project team worked with 

the entrepreneurs to develop business plans, strategies for product pricing, and 

communication information for product marketing. This training was conducted for 

hands-on support to enterprises by actual production orders to women’s groups and 

enterprises, and construction service orders to masons and carpenters. 

Social Benefits: 

Micro-enterprise potential: There is also good potential for small-scale precast concrete building 

elements such as plank and joist roofing elements and door-window frames. The village community felt 

it is an advantage to be able to build a small roof slab (for instance 12’x12’) in 1 or 2 days with precast 

elements. The precast elements micro-enterprise established in Uttarkashi have attracted the interest 

of home builders and the Public Works Department in Uttarkashi, and need greater policy support for 

the facilitation of finance for capacity building. 

Financial Benefits:  

The potential for employment opportunities are demonstration and production of technology systems 

Production of SCEB by Women's Group of the Village (left), Production Training of Plank and Joist 

(center), Production and Installation Training of Timber Truss (right) anchored in the local economy is 

an equally important component of green growth. The currently emerging construction practices, with 

their focus on greater and inefficient use of non-local industrialized materials and dependence on non-

local personnel, inhibit the unlocking of this social and economic potential. 

Environmental Benefits: 

The field of habitat and buildings has many crucial linkages to green growth objectives. In the context 

of mountain regions, the emergence of non-local materials and practices is one of the key issues to be 

addressed. While on the one hand, this increases the overall carbon intensity of construction, its 

contribution to disaster-resistance of the building remains minimal. The environmental damage caused 

by building construction is fueled by a disregard for sustainable harvesting of critical resources like sand. 

Efficient use of an abundant natural resource - Timber such as Chir Pine is an abundant resource in the 

region. Even though it is second-grade timber, it has great potential for use in construction with the 

help of chemical treatment. Leading institutions like Forest Research Institute and Dehradun have a 



      

 

rich knowledge base of timber-based construction but have not seen transfer to real projects on land. 

The local carpenters trained in the project feel that Chir Pine shingles are an excellent alternative to 

Corrugated Galvanized Iron (CGI) sheets, provided there is an extension of their treatment and 

production to the villages. There is an urgent need to strengthen the area of timber-based products for 

construction in conjunction with sustainable forest management practices which can ensure the long-

term supply of timber without negative environmental impact. With the right policy support, 

supplemented with technical support, the resurgence of timber-based practices can be a strong step in 

the direction of eco-friendly construction in mountainous regions 

 

 

 


