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Abstract 
This paper is about Interlocking Stabilized Soil Blocks (ISSB) as developed in Thailand. ISSB are seen as an 
eco-friendly building material for home building and structures such as water tanks and sanitation facilities. For 
several decades the Thai R&D Institute TISTR has worked on developing and testing ISSB, which in other 
countries are called compressed stabilized earth blocks or CSEB. The composition of building blocks and the 
quality of building structures determine together the structural quality of the house or building. If there is a need 
for earthquake- and storm resistance, the building blocks and the structures must have specific features. Building 
stacked houses is an important issue given the growing scarcity of land for housing and the increasing land 
prices. ISSB is not only applied in Thailand, but also in Cambodia for low-cost housing and in Nepal for home 
reconstruction after the 2015 earthquake. ISSB or CSEB is also applied in other countries as an alternative 
building material and technology to replace the use of fired bricks and concrete building blocks for housing. 
Reducing the use of cement in the materials and structures is important for environmental reasons, but in 
ISSB/CSEB the use of cement as a stabilizer cannot always be avoided. This is surely the case in areas where 
earthquakes, heavy storms and floods can occur. Although this paper focuses mainly on technical aspects of 
sustainable housing and construction, there is also a focus on social sustainability, meaning a strong involvement 
of local communities in the production of sustainable building materials for walls, newly developed construction 
technologies, and mutual house and facility construction. 
Keywords: interlocking block masonry, interlocking stabilized soil blocks, ISSB, Thailand ISSB, compressed 
stabilized earth blocks, CSEB, low-cost housing, social housing, mutual housing, sustainable house construction  
1. Introduction 
As part of the ASEAN Next 2019 Conference of the Association of Southeast Asian Nations, the Thailand 
Institute of Scientific and Technological Research (TISTR), an R&D Institute under the Ministry of Science and 
Technology, hosted a workshop entitled: ASEAN Workshop on Green Construction Materials for Community 
and MSMEs in March 2019 in Bangkok. The workshop had the following aims: to exchange knowledge on green 
construction materials by involving micro, small and medium-sized enterprises (MSMEs) from the ASEAN 
member countries; to share technology of TISTR on interlocking block production and construction methods; 
and to establish an ASEAN cooperative network on green construction materials. TISTR’s goal is to further 
develop and improve the ISSB-technology, in order to promote affordable locally resourced building materials 
for housing and other structures which are seen as environmentally friendly. TISTR brings the technology to 
Thailand’s regional and local levels to be used by individuals, communities, and MSMEs. 
This paper explores the use of ISSB in Thailand, as developed by TISTR since 1967. These interlocking 
construction blocks are made of local raw materials – earth, loam, or soil – which are mixed in the right 
proportion with a low percentage of cement, and compressed using simple machinery. The resulting building 
blocks usually have high compressive strength and are suitable for constructing both outer and inner walls with 
load-bearing capacity. In addition, there are several other applications, including round water-storage tanks and 
sanitation facilities for communities. It is widely understood that the use of ISSB for house construction supports 
green technology, as it is more sustainable than using fired clay bricks or concrete building blocks. The 
construction processes using ISSB and the associated building technology are not very complicated. Due to the 



emr.ccsenet.org Engineering Management Research Vol. 8 No. 2; 2019 

43 
 

fact that raw materials can be found locally, the brick laying process and the building of homes can be done 
(partly or largely) by the residents themselves, resulting in reduced construction time, and high 
cost-effectiveness.  
Local communities can use ISSB technology for the construction of (individual) homes of good quality as well 
as community facilities and structures. This might encourage the establishment of new businesses and the 
creation of jobs, especially in the rural communities and the smaller cities. Involving local households and 
communities in housing construction can actually be seen as social sustainability which is achieved by the ISSB 
technology and the transference of knowledge and equipment to local communities. Although the construction 
technology is not very complicated, the composition of the mixtures remains a specialized matter that always 
demands professional investigations of soil types to ensure the strength of the structures. Knowledge must be 
transferred to local communities, producers of materials, contractors, and construction workers. Some properties 
of the mixtures for the interlocking building blocks could be improved, for example to increase compressive 
strength of blocks in order to be able to build in multiple stories, and to reduce the water absorption of the walls. 
Research is being conducted on aspects such as the use of larger spans in building constructions, the strength of 
load-bearing walls and columns, and the use of (bio-)alternatives to cement as a stabilizer in mixtures for blocks.  
Box on Thailand 
Thailand has a population of over 68 million inhabitants. The urbanization rate is 50.4 percent and 12.6 percent 
of the population is living below the poverty line. Public housing has been provided in Thailand for low-income 
households mainly in urban areas, for example in the Bangkok Metropolitan Region. The urban housing shortage 
is huge and for a long time low-rise (4-5 story) apartment buildings were built among others by the National 
Housing Authority. ISSB is not applied there because stacked housing in high density areas demands different 
building structures, and soil for ISSBs is not available within urban areas. The housing issues in rural areas, 
villages, and smaller cities differ from those in the urban areas. Outside of urban areas, houses – modest and 
middle class – are mostly built by individual households. The ISSB building blocks are most conveniently used 
for 1 or 2 story houses. This is shown in a book of TISTR containing illustrations of home types on offer. In 
addition to homes, also schools, community centers, hotels, industrial buildings, etc. can be realized with the 
ISSB building blocks. The ISSB building blocks are also suitable for families building homes on private land. 
The modest housing type is model Style a 1, with 45 m2 floor space. According to TISTR, the houses built with 
the first generation ISSB – which are already around 35 years old – are still in good condition. The National 
Housing Authority (NHA) has developed various housing typologies for people with low and moderate income:  
condominium housing, as well as small houses on their own plots to be expanded incrementally by the residents. 
Currently, they are developing Green Housing projects for low-income people, and give grants for home 
renovations and loans for house building (National Housing Authority Thailand, n.d.). 
 
2. International Focus on Earth Technologies Including ISSB 
After the first human settlements were founded, the residents started to use earth as a building material. Building 
earthen walls gradually became a specialized craft in most regions of the world, such as Asia, Africa, the Middle 
East and Latin America. Earth was also used in North America and in some European countries. Various names 
were used for earthen building materials, such as adobe, compressed or rammed earth, and mud bricks. Using old 
techniques and adding new technology and additives makes earth building blocks more durable and sustainable, 
compared to the ‘common modern' building materials such as reinforced concrete and steel. Adding a little 
cement (3-4 percent) to the adobe mixtures greatly improves their resistance (Dethier, 1983). A great quality 
upgrade was made possible by the development of hand-press devices and mechanized presses. The Cinva Ram 
press was developed in 1952 by Raul Ramirez in Colombia; the blocks produced with the press were stronger 
and more water resistant than adobe. Since the 1960s many projects were started with earth techniques to realize 
housing and other buildings, as was the case in most countries in Africa. In India the Auroville Earth Institute 
(AVEI) and the Indian Institute of Science of Bangalore (IISc) performed research concerning earth technologies 
such as CEB and CSEB and developed new knowledge and building standards. The Auroville Earth Institute a 
highly respected expertise center on Earth technologies and architecture. They have successfully built various 
buildings with CSEB over the years, including high-quality houses and apartment buildings with three and four 
stories (Auroville Earth Institute, n.d.). Other countries, such as Thailand and Sri Lanka, also developed CSEB 
or ISSB and developed their own standards, as did New Zealand, Australia, and the USA. In France, 
CRAterre-ENSAG promotes earth techniques and is a center of excellence of the UNESCO Chair ‘Earthen 
Architecture, Constructive Cultures and Sustainable development’ (Rocha, 2017).  
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housing projects, community centers, and schools with CSEBs – comparable to ISSB in Thailand. It is 
done by community-driven and entrepreneurship-driven reconstruction (Build-up-Nepal, n.d.). 
Build-up-Nepal has started rebuilding 90 villages in various regions of Nepal, and mentioned the following 
advantages of earthen brick technology over building with fired bricks: 
o Earth technology is 25 - 40 percent cheaper, making it affordable for poor rural families. 
o Utilization of local materials results in 60 percent less CO2 emissions. 
o The market for the earthen brick construction technology is applicable across Nepal, beyond earthquake 
affected communities, where many families also live in poor and unsafe housing.  
o Building method is easy to learn for local people, resulting in many women now actively engaged in the 
reconstruction, some groups have started their own earthen brick enterprises. 
This CSEB technology is approved and recommended by the government of Nepal, which established regulations 
for the use of this and other building materials and construction technologies (Government of Nepal, 2017). In 
Thailand and India, the same technology was successfully applied earlier and likewise in earthquake-affected 
areas. 
9. Conclusions and Afterthoughts 
The development of ISSB and related construction technology in Thailand indicates positive results in the field 
of sustainable construction of homes and other buildings. The technology has spread across Thailand, so that 
households in the rural areas and smaller cities can make use of it. Application of ISSB is more environmentally 
friendly than using fired bricks and concrete building blocks. With the ISSB technology developed by TISTR, 
load-bearing walls can be built with internally reinforced structures or frames, which are not visible from the 
outside. This technology makes it possible to build earthquake and storm-resistant structures. TISTR, as 
Thailand's research and development Institute, is capable of further developing these building materials and 
construction technology, and it can execute all necessary testing in a scientific way. On a practical level, ISSB 
technology is being propagated across all provinces, with the involvement of many MSMEs. Thailand's 
development policy is also based on bringing knowledge to local communities also in smaller cities and rural 
areas. This is happening with the outlined developments with earthen technology ISSB too. In Cambodia, the 
ISSB technology is also applied, among other things for low-cost housing. In this paper, an example of homes 
built by a social entrepreneur is described. Habitat for Humanity also uses compressed earthen blocks in a social 
housing project. The development of ISSB in this country is still relatively small-scale. Entrepreneurs face 
difficulties in getting funding for their low-cost housing products. In Nepal, ISSB technology was applied after 
the earthquake of 2015, as is apparent from the efforts of the aid organization Build-up-Nepal. There are many 
applications of ISSB technology for the reconstruction in villages, such as for homes, community facilities and 
schools that were built or rebuilt. SMEs were established and started to further apply the ISSB technology in the 
regions where it is needed. It's a great benefit that the government has approved the application of ISSB for 
housing projects. Finally, the development of the ISSB technology may benefit from maintaining the ASEAN 
network for sustainable building materials, including exchange of knowledge and standardization of the 
materials. Research programs could be set up jointly. Further limiting the percentages of cement in the mixtures 
and the building structures would be an interesting research question. Some other research questions are 
described in this paper. It's a challenge to match ISSB technology with the housing programs that are developed 
by the NHA of Thailand. 
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