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Abstract 
Criteria for post-earthquake site selection for the reconstruction process of assisted self-help houses in the 

Dhamar, Maghrib Ans and Jabal Al Sharq regions in the Yemen Arabic Republic (North Yemen).  Analysis 

of structural failure of the dressed stone masonry. Design principles for earthquake resistant design using U 

shaped cement blocks, steel reinforcement and full roof diaphragms, illustrated with sketches and used as 

training material and for the production of manuals.  Improved dressed and cut-face stone masonry.  Photos 

taken shortly after the earthquake of December 1982 and during the construction process. 

 

Foreword 
The document was originally prepared in 1984 as part of project reports and to develop educational material 

as guideline for local architects, and engineers. The concept of the designs is based on the need for both 

horizontal and vertical wall reinforcement, to reduce the amount of stone cutting and obtain an appealing 

architecture. Some of the engineering aspects were inspired by Indian Earthquake Engineering Research 

Institute (IEERI) and internationally available documents collected in 1976 during my earthquake research in 

Ecuador where I developed the national earthquake code.  

 

The original document was typed on a ñmodernò Kaypro 2000 computer with an 8" cathode ray screen 

having green light letters and a magnificent 1 MB hard disk drive with an astonishing large 125 kB internal 

memory.   Our dot-matrix printer did at least two full pages per minute, but when you did not frequently save 

your work on a real 6" floppy, it was often lost because of unstable power supply. 

 

The original stencilled document had dark black and white pictures, which have now been replaced with 

better quality and colour scanned pictures found in my stored luggage.  This luggage I recently retrieved 

after 25 years of working and living in several countries in Africa, South America and Asia.  Because of the 

timeless value of the information, I decided to reformat and simplify the paper same, and add the found 

colour photographs. 
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DHAMAR AIDED SELF -HELP RECONSTRUCTION PROJECT .   FILE: 3.4160.62.03  

BUILDING TECHNIQUE REPORT, RESEARCH AND DESIGN PROPOSAL  

PLANNING ACTIVITY NO 28  
 

 

Introduction.  
 

Research carried out following the December 1982 earthquake in the Dhamar and the Mahgrib 

Ans regions showed the weakness of the traditional non-bonded dressed stone architecture, its 

failure and collapse, causing thousands of victims and substantial economic damage.  By 

analysing the failure patterns of nearly and partly failed structures one would understand where 

the reinforcements should be applied and how they should bond the building with tie-beams and 

diaphragms.   

 

The technical design was developed on the concept that the villagers and their skilled stone cutters 

and masons should be able to reproduce the system and expand the small core houses by 

replication of the technology.   

 

Although a large number of stone cutters and masons 

would be involved in the assisted self-help 

reconstruction process, visual training materials were 

developed in the form of step-by-step picture manuals 

and a series of six short video films showing the entire 

building technique and process of the construction of 

the core house.  

 

 

The report is presented in three sections 

 

Chapter two is a short review of the main problems found in the partly collapsed buildings, and 

some examples of buildings that survived the earthquake because of proper structural design.  

Here it shows that in the country the right building knowledge was available, but that information 

for the self-help construction was not accessible or not practised. 

 

Also an introduction is provided to the solutions.  

 

Chapter three gives an overview on how the new building system was designed with its tie beams 

and how the floor diaphragms are resolved in the new design. What was proposed is a building 

system which can be realised by self-help construction and replicated by the local craftsmen.  
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2.  Existing building practices 
 

Traditional buildings, especially in the earthquake affected area, are mainly using volcanic stone 

and mud soil for the construction of heavy walls. The outside and most visible face is often made 

from tailored or dressed stone, but inside walls are rough and all stones are masoned without 

cement or lime mortar, having no internal bonding.  The inside of the walls are plastered with 

loam, sometimes with added manure and straw for bonding; final finishing is lime wash. Short 

span floors and roofs are made from round wood, covered with branches, straw and compacted 

soil layers. The floor beams are not anchored into the walls otherwise than by their friction and 

weight of the above wall mass. 

 

Photoôs of traditional buildings and their damage can also be viewed in my paper on site selection 

see:    http://www.nienhuys.info/mediapool/49/493498/data/Dhamar_Site_Selection.pdf, or from 

my website www.nienhuys.info and look in Earthquake Constr. Size 3.7MB, 15 pages. 

The pictures in the above mentioned document also illustrate the problems related to the technique 

of making nicely dressed cut-face stones for dry masoned stone wall constructions. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The volcanic stones can be finely shaped with enough time and 

skill (costs), but many masons apply the cut-back technique.  

 

When mainly the face of the stone is tailored with straight sides, 

the rear sides are cut back to minimize the joint in the façade of 

the building. The inside is supported with rubble.  

 

With the many vibrations, like the small and large earthquakes, 

this allows the cut-face stones to bulge outwards and come 

loose from the rubble masonry of the inside of the walls.  

 

 

http://www.nienhuys.info/mediapool/49/493498/data/Dhamar_Site_Selection.pdf
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