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Different designs have been adopted by the organizations, active in the earthquake area of Balochistan to provide the emergency shelter to the affected people.

It is recommended that certain agreed upon specifications and standards should be adopted by the different agencies representing the Emergency Shelter Cluster.  These common standards and specifications are:
· preference should be given to the locally available material to which the community finds more readily acceptance;
· designs should factor in snow and wind loads;
· environmentally-friendly: use of timber from sustainable sources;

· where possible and safe, material should be recycled from the damaged/destroyed houses (e.g. insulation material); 
· design should be economical, to local norms and skills and be able to be constructed rapidly;
· maximize earthquake resistant designs to mitigate the possible effects of after shocks and another earthquake;
·  fire hazards should be considered in the design;
With respect to the above parameters the following specifications are recommended for the design and construction of the transitional shelters.

Timber Frame Construction
· If wooden purlins under the CGI sheet have to be used, then use 1”x2” cross sectional size with 3’ of spacing, placed vertically. 

· It is recommended to use the available timber recovered from rubble. The diameter of the circular cross sectional timber should not be less than 6” when used in the roof as main load bearing member.  The rafters should be spaced not more than 3.5 feet within the span (room width) of 10 feet.

· If timber of rectangular cross section is being used then the size should be not less than 3”x6”.
· In walls the height of mud masonry should not be more than 4’, if weather allows.
· Lasani sheet with a thickness of 0.75 to 1 inch may be used as a cladding with tarpaulin sheet on outside.
· For vertical members (columns), in case of circular member, the diameter should not be less 6” and 6”x4” for rectangular section.
· The vertical columns should be jointed together with horizontal bracing and tied together diagonally in the joints. The size of the bracing should be 2”x4”or 3”x3”.
· A diagonal bracing member should be a maximum of 3 ft when bracing a main beam and column together.  It is recommended that the bracing cross section be 2”X3”.
· An inverted T shape anchor may be nailed to the base of the column and the column must be placed 2.5’ in the ground, to avoid the up lift risk.  A flat stone should be placed under the column for avoiding settlement. Tent guy-ropes may be used for securing the columns.
· The plinth level should be at least one foot above the external ground level by raising the floor with mud.
Steel construction
As an alternative to timber frame, steel construction may be adopted and several recommendations are given below based on site visits:
1. A-frame steel structures

· 2”x2” with 16 gauge section should be used in A-frame shelter construction. The spacing between two frames must not greater than 3’.

· The purlin should also be placed at a maximum of 3’ intervals with a cross sectional dimension of 1”x1”and with gauge of 16.

· The frame should be inserted about 2.5’ into the ground with an inverted ‘T’ at the end of about 18”.

· The tent grade rope may also be used to fix the frame to the ground at both supports along with standard hook inserted into the ground.

2. Steel structure other than A-frame

· If 2”x2” section is being used, the gauge should not be less than 16
· The recommended dimension for this shelter is 10’x12’ in terms of structural and accommodation parameters with a pitch roof raising 2’ at the center.

· In short face three vertical members and long face four vertical members are recommended.
· All the vertical member of both the long and short faces facing each other should be jointed together at the roof level. 
· The plinth level should be fixed one foot above the ground level.
· The horizontal bracing at the plinth, at the top and at the mid level is required. The diagonal bracing to all the rectangles should be provided at all sides.
Roof Construction:

· CGI sheets should be used as roof covering item with a gauge of not less than 24

· The roof pitch should be not less than 3’ in 10’ wide roof.

· Nails of a minimum length of 3” with washers should be used.

· Bamboo roof trusses may only be used in the A-framed shelter as a main load bearing member with a diameter not less than 3”placed with 2 to 2.5 feet spacing and jointed together with binding wire and also with nails.

· Proper insulation should be provided under the CGI sheet in roofs. The local juniper bark, the rice straws and the boosa may be used for this purpose.

Insulation in wall and ceiling

· In walls and ceiling the lasani sheet not be less than 0.75”. Insulation materials such as  thermopore, and glass wool are other options
· Other local materials that can be used include rice straw, bhoosa and juniper bark.

·  In walls  khera with mazary 
For additional information Contact:
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   A variety of ESC members’ shelter designs.
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