
Presented by Chris Whyte

Pietermaritzburg, RSA

Phone + 27 824158138

Fax  +  27 33 3461575

chriswhyte@mweb.co.za

ñCompressed Earth Blocks (CEBôs) for SustainableHousing 

Delivery in Nigeriaò

September 2011

ARCHIBUILT 2011 Forum, September,  Abuja, Nigeria

Hemet, California

Phone + 951 325 8200

Fax  +  951 346 3173

www.esgint.com

rbmorrissco@att.net 

http://www.esgint.com/


Setting the Scene:

ÅThe Housing backlog in Nigeria is >16 million units, yet formal 

housing sector can not even meet a fraction of the backlog, let 

alone current and future demand

Å"Traditional" housing expectations request "conventional" 

building mediums of cement and steel - simple realities are that the 

cost of using conventional materials to meet the backlog would be 

impossible to achieve. We need to address more local solutions

ÅBiggest concern regarding Global Warming is the contribution of 

the built environment to total emissions ïestimated to be a third of 

the global emissions. Asia and Africa will contribute significantly 

to this over the next few decades simply in meeting the housing 

backlogs and projected population expansion. We will not meet the 

goals of the Millennium Challenge using "conventional" 

approaches.



Å"Conventional" in that our current perceptions of conventional are 

non-sustainable energy-intensive materials that are expensive and 

unattainable to most. The reality is that Conventional building 

materials in Africa and Asia were from available soils, and about a 

third of the global population currently lives in earthen structures.

ÅWe are not advocating going back to "mud-huts", but rather 

progressing using state of the art technology that uses this "old" 

conventional medium of soil in a manner that is stronger, more 

thermally efficient, more sustainable and more cost effective.

Setting the Scene:



ÅFor millennia people have built structures from earth. There are 

examples in the Middle East which date back to 8000 BC. One of 

the most impressive earth structures is the Great Wall of China 

with sections built using rammed earth over 2000 years ago. 

Throughout the world thousands of earth buildings over 500 years 

old are still in sound condition and inhabited. Currently it is 

estimated that a third of the world's populationðapproximately 

two billion people on six continents ð live or work in buildings 

constructed of earth.

Brief History of Earthen Building:

China

Niger ïKasbah HaddouMosque



ÅMankind has adapted building techniques over millennia  - From 

grass and sticks to stick-and-daub to adobe and then to concrete.  

Now we are going back to Earth Block ïnot a step backwards, but 

a leap in progression.

ÅSome earthen building techniques still used today do give an 

impression of archaic and unstable systems. We need to lose that 

mindset ïnew technologies offer vastly improved and structurally 

superior building methods.

ÅSimple approaches to choosing materials and quality control

ÅThe evolution of CEBôs from small hand compressed units to 

high-quality, high-output mechanised systems.

ÅGlobal acceptance of CEB building standards and codes ï

accepted and trusted. Codes and guidelines developed in the USA, 

Australia, New Zealand, France, England, and now Africa

ÅReverse progressionïfrom upmarket Eco-Homes to mass 

housing applications

Brief History of Earthen Building:
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Advantages of Compressed Earth Blocks:

ÅCEBôs used successfully in more than 23 countries. Currently 

finalizing South African (Agrément) certification

ÅUsing available soils with a 7-50 % clay component (adaptable)

ÅFire-proof, bullet-proof, insect resistant, earthquake resistant

Å3 to 5 times stronger than minimum compressive strength 

requirements for structural masonry blocks and up to 10 times more 

thermally efficient than cement blocks

ÅCEBôs envisaged to cost at least 30% less than conventional 

methods

ÅBuilding process is faster and cheaper ïno mortar, no firing or 

curing of blocks

ÅUp to 8 tons of Carbon saved per 50m2 of construction (UNEP)

ÅMultiple benefits ïcreation of jobs, delivery on housing backlog, 

energy efficient sustainable housing, affordable, comfortable, 

healthy, etc.



Jobs!

ÅJobs are as essential here as anywhere currently in Africa, and 

the CEB system offers so many opportunities whilst providing the 

output capacity to meet the onerous backlog demands

ÅThe building process is simple and does not require extensive 

skills of masons and artisans.  In Durban we are taking local 

unemployed community members and within days giving them the 

skills to build with CEBôs

ÅWe give people a sense of pride, a sense of achievement, and 

make them productive members of the community.

ÅAdditional job opportunities exist if we take some of the more 

mechanized soil preparation requirements and take a manual 

approach



Will my Earth Home wash away in the rain??

ÅUnstabilized, uncovered, unprotected walls will definitely wash 

away after time exposed to rain ïbut who is going to live in an 

uncovered unprotected house of any sort???!!

ÅWe have developed a number of external coatings and finishings 

or renderings that still allow the earth wall to breathe, whilst 

ensuring a waterproof and durable coating - from plasters to paints 

to clear resinous or latex-based systems and even simple lime 

wash

Lime plasters

Elastomeric paints

Oh ïand donôt forget to put a roof on ! ! !



Building an Earth Block Home ðan overviewé

First things first ïBuy the equipment

AECT has been building and improving CEB technology since 

1989. They have made over 200 improvements since that time. 

A ñSetò of AECT CEB equipment includes:

ÅTwo (2) 3500 Block Compression machines; 

ÅOne (1) MX 20 Soil Mixing machine,

ÅFull set of spare parts for all three machines for a year, 

ÅFour (4)  heavy duty conveyors,

ÅOne (1) small block press for testing soil and marketing,

ÅTwo (2) block cutters, 

ÅLoading of the containers for ocean shipping and training.

Full Set 

arrives in 

2 

containers



The equipment:
Mixer and Blender

Block Compressor

Soil Block Cutter

Full system comprises one 

mixer, two hydraulic 

compressors, cutters, soil test 

kits and spares for a year

AECT ïAdvanced Earthen Construction Technologies



Soil Selection and Quality Control

Jar Tests and Squeeze Test ïsimple 

field assessments for initial testing...

Nothing complicated...



Soil Selection and Quality Control

Once simple tests have been done, we suggest using the small block 

press for testing a 4ò block.  Simple to use and quick to test

4ò small block press

On Site soils quality control table

More detailed laboratory sieve tests and plasticity index tests can be undertaken if required



Once the right soils have been tested and sourced ïtransport these to the 

production site (keep it close to the source) and prepare soils for production.  

They should be dried to ambient moisture conditions (<12%) in the sun (or under 

cover) and then blended through the soils blender (adding stabilizer of lime or 

cement at 3-5% for the base course of blocks for waterproofing) and then fed 

through to the block production system.



Block Production

Blended and sifted soils are then loaded into the block press machine.  Several 

adjustments are required to set the thickness of the blocks to the desired size, 

and then the sensor system takes over for mass production.

Loading the soils into the 
block press

and producing the blocks- one every 
8 seconds per 3500 press �±about 
7000 blocks per day


