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Summary

This is a typical confined brick masonry housing construction common in rural areas of Iran.
This building type is often used as a single-family house. Brick masonry shear walls confined
with concrete tie columns and beams provide earthquake resistance in both directions. This



building type is expected to have good seismic performance.
 

1. General Information

Buildings of this construction type can be found in rural areas of Iran. The percentage of this housing type in those

regions is almost 10%.  This type of housing construction is commonly found in rural areas.  This construction type
has been in practice for less than 50 years.

Currently, this type of construction is being built.  .  

Figure 1: Typical Building
 

Figure 2A: Key Load-Bearing Elements
 

Figure 2B: Key Load-Bearing Elements
 

2. Architectural Aspects

2.1 Siting 
These buildings are typically found in flat, sloped and hilly terrain.  They do not share common walls with adjacent

buildings.  This value of 5 meters is average distance. Buildings of this type in some places are located close together

and in other places are scattered When separated from adjacent buildings, the typical distance from a neighboring

building is 5 meters.  

2.2 Building Configuration 
The typical shape of a building plan for this housing type is rectangular.  To view outside the building, typically a
window opening is built in external walls. These windows almost take 40% of the external walls areas. The other wall
has one or two doors. The door sizes are typically 90 X 210 (cm). The overall window and door areas are about 25% of

the overall wall surface area.  

2.3 Functional Planning 
The main function of this building typology is single-family house.  In a typical building of this type, there are no

elevators and 1-2 fire-protected exit staircases.  Building of this type can have as the one main entry so the two

doors.  

2.4 Modification to Building 
This type of construction does not have many modifications.  

















It is typically built by developers and the builders does not necessary live in this building type.  

6.3 Construction Process, Problems and Phasing 
Typically developers build these types of constructions. Process starts with the foundations and then bearing walls.
Process continues by adding the concrete tie columns and then tie beams then placing of wood beams and finally

putting the finishing on the hole building.  The construction of this type of housing takes place incrementally over

time.  Typically, the building is originally designed for its final constructed size.  

6.4 Design and Construction Expertise 
As far as the design concern, engineers do their job properly. But the main problem is the construction of this type of

buildings in rural areas, due to lack of skilled worker.  For design of building, engineers and architectures are both

involved. However, during the construction process they do not spend any time to visit the site.  

6.5 Building Codes and Standards 
This construction type is addressed by the codes/standards of the country.  The first official issue about this type of
building was in 1987. The Iranian Code of Practice for Seismic Resistant Design of Buildings (Standard 2800)
addressed this type of construction. Iranian Code of Practice for Seismic Resistant Design of Building, 1st Edition-
1987 and 2nd Edition-1999 Iranian National Building Code, Part: 8, Reinforced and unreinforced masonry

buildings.  The year the first code/standard addressing this type of construction issued was 1987.  Iranian Code of

Practice for Seismic Resistant Design of Building, 1st Edition- 1987 and 2nd Edition-1999.  The most recent

code/standard addressing this construction type issued was 1999.  The first official issue about this type of building
was in 1987. The Iranian Code of Practice for Seismic Resistant Design of Buildings (Standard 2800) addressed this
type of construction. Iranian Code of Practice for Seismic Resistant Design of Building, 1st Edition- 1987 and 2nd
Edition-1999 Iranian National Building Code, Part: 8, Reinforced and unreinforced masonry buildings Year the first
code/standard addressing this type of construction issued: 1987 National building code, material codes and seismic
codes/standards: Iranian Code of Practice for Seismic Resistant Design of Building, 1st Edition- 1987 and 2nd

Edition-1999 When was the most recent code/standard addressing this construction type issued? 1999.  

The building department of municipalities approves the design and holds the designer responsible for the projects.
For those constructions, which are supported by government's fund, there is a proper control during construction.

But for the others, there is not any control.  

6.6 Building Permits and Development Control Rules 
This type of construction is an engineered, and not authorized as per development control rules.  Building permits

are required to build this housing type.  

6.7 Building Maintenance 
Typically, the building of this housing type is maintained by Owner(s) and Tenant(s).  

6.8 Construction Economics 
A unit construction may cost 500,000 Rials/m² ( 250 $US/m²).  For a typical one story building needs about 30 to 40

days to complete the load bearing structure.  

7. Insurance

Earthquake insurance for this construction type is typically unavailable.  For seismically strengthened existing



buildings or new buildings incorporating seismically resilient features, an insurance premium discount or more

complete coverage is unavailable.  

8. Strengthening

8.1 Description of Seismic Strengthening Provisions

 
Strengthening of Existing Construction :

Seismic Deficiency Description of Seismic Strengthening provisions used

Shear w all Add new  shear w all 

Tie beams Increasing the size of the existing tie beams and adding new  tie beams for added new  w alls 

Roof Proper connections of the w ood beams to the tie beams 

Strengthening of New Construction :

Seismic Deficiency Description of Seismic Strengthening provisions used

Shear w all  

Tie beams  

Roof Proper connections of the w ood beams to the tie beams. 

Seismic strengthening techniques are illustrated in Figures 7A, 7B, and 7C.  

8.2 Seismic Strengthening Adopted 

Has seismic strengthening described in the above table been performed in design and construction practice, and if so,
to what extent? 

No.  

8.3 Construction and Performance of Seismic Strengthening 

 
Figure 7A: Seismic Strengthening: Tying the w ooden beam to the concrete  



tie beam using an anchor bar Figure 7B: Seismic Strengthening: Addition of a new  concrete post
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