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Chapter 5 Materials and Construction Considerations 

5.1  Construction Material 

The focus of location, design, construction and maintenance could be on using 
local building materials and the skills of community artisans. The locally available 
construction materials should be used according to national building code. The 
figure below shows good construction material used in present context. 

 

Figure 5-1Recommended Construction Materials  
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Chapter 6 Structural Design Considerations 

6.1  Overview 

It is extremely important to carryout proper structural design of the type design for 
various hazards, as well as for cost effectiveness.   A system design approach should 
be used, as each type design will be replicated many times, and any safety, 
performance and cost effectiveness consideration will have wide ranging impact. 

In general, a Performance Based Design (PBD) is recommended for the design of 
the school buildings. This approach, may not be feasible for individual design of 
specific schools, but should be used for superstructure of Type Design due to their 
repeated use. The foundation design may have to be specialized for specific sites. 

Due to significance, as well complexities of the structural design considerations, a 
separate document is prepared for this purpose 4.  This document is expected be 
approved for distribution in March, and will also address the multi-hazard aspects for 
disaster resilience, and compliance to relevant building codes 

  

                                                             

4		Interim	Structural	Design	Criteria	for	Type	Design	of	School	Buildings,	February	2016	
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Chapter 7 Site Infrastructure Design Considerations 

7.1  Site Infrastructure Guidelines 

7.1.1 School Size and Location 

1 The size and location of the school should influence learning and should include 
green spaces that can be used for natural science lessons, student club 
activities, etc. 

2 The school should be the integral learning and teaching space with proper 
playing grounds. 

3 The size of school should be based on physical and curricular needs. 

7.1.2 Assessment of topographical risk 

4 Site selection for school should consider Land conditions (such as bearing 
capacity, landslide risk, slope of terrain), seismic zones, flood risks and the 
potential impact of local winds on school structures (allowing for more extreme 
weather events such as more intense rain and increased drought periods in the 
future due to climate change) 

7.1.3 Hygiene, Sanitation & Water 

5 Sanitation and water facilities should be simple and easy to use to encourage 
hygienic behavior and reduce the spread of diseases at school; there should be 
special focus on adequate toilets for girls and women teachers. 

6 Natural lighting and ventilation of all the spaces should be well practiced for 
healthy school environment. 

7 Test water against arsenic content (in case of underground water supply). 

7.1.4 External Circulation and the School Entrance 

8 The entrance to the site should be prominent and easy to find. 
9 Provision should be made for access for all from the parking area. This access 

should be integral part of design which should also include people with special 
need 

10 The school building should be located near to the main site entrance and 
clearly visible from that entrance. 

7.1.5 Early Childcare facilities 

11 Early childcare should be located within or near the school to facilitate the 
older children who are attending the school to leave their younger siblings at 
the center. 

7.1.6 Emergency Situation 

12 The school building should go beyond education acting as shelters or gathering 
places during emergencies such as hurricane, earthquake and flood. 

13 Where relevant, the school should be linked to any early warning systems. 
14 Consideration for regional schools or those particularly isolated should be given 

to providing additional facilities with dual purpose to a) help in the immediate 
response to disasters (e.g.: first aid, basic search and rescue equip., shovels, 
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ropes, firefighting equipment, etc.) and b) assist if the school was to be used as 
a post-disaster collection / refuge centre (such as additional toilets beyond 
what student numbers would dictate, blankets, emergency food and water 
etc.). The department would need to consider broader implications of this idea 
in terms of budgeting for upkeep and maintenance and ensuring community 
members are trained to use the equipment. 
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Appendix A. Histograms 

Histograms of various student numbers for different school types, grades etc. are 
generated to arrive at the appropriate needs and classification.  These histograms are 
based on the EMIS database for the 14 districts. A separate analysis was carried out for 
comparing the histograms of the damaged schools only, vs. all schools nationwide, and 
it was found that the trends are almost identical between the two datasets. 

 

   

Figure A-1 PS Students Per Grade and Number of Schools 

 

Figure A-2 LSS-Students Per Grade and Number of Schools 



 

 

 

Figure A-3 SS-Students Per Grade and Number of Schools 

 

Figure A-4 HSS-Students Per Grade and Number of Schools 

  



 

 

Appendix B. Construction Technology 
According to geographical context of Nepal, 3 typical school buildings can be 
practiced which are appropriately designed for Mountain, Hill & Terai regions 
according to the environmental context and based on available local materials 
and local construction practices. The classroom sizes are based on Building Code 
and Standard. Use of available local materials is being practiced as much as 
possible so as to reduce overall construction cost of school buildings.  

Tables B-1 to B-4 list some of the possible materials that may be considered for 
various applications.  This list is neither exhaustive, nor a strict recommendation. 
Several new materials and technologies are being proposed in the market after the 
earthquake, and these need to be considered and evaluated careful for particular 
application to schools in specific cases.   

  Hill and Mountain Belt 

Rocky hills and mountains prevail over using stone structures in these regions. Mud or 
clay and wood are locally available in some hilly regions but they are very difficult to 
find in mountainous regions or highlands. The hilly building structures are mostly 
constructed with mud mortar. Nowadays, the cement-sand mortar is being 
practiced even with the high cost of transportation (due to geographical 
difficulties). If load-bearing structures are correctly practiced with the appropriate 
use of structurally efficient technology and with the use of locally available 
materials, they can’t be denied as the disaster resilient structure for the school 
buildings.  

Table B-1 Conventional Construction Practice in Mountain Region 

Building 
Components 

Materials in Practice Construction Detail 

Foundation 

Stone-cement mortar, 
Stone-mud mortar (for 
single storey and always 
use binding materials for 
strengthening) 

Strip Footing of stone for Load bearing 
structure 

Wall Stone-cement mortar, 
Mud Plaster, 
Cement Pointing, 
Wood Partition, 
Bamboo Partition, Stone- 
mud mortar (length up to 
4.5 – 5 m) 

Stone Masonry Wall of 350mm 
Reinforcement bars in both sides of each 
opening 
(use of wood or bamboo in upper regions) 
Wooden Sill Band 
Wooden Lintel band 
Buttress Wall Construction (usually 2.8m c/c 
apart) 

Floors Wood,  
Cement-Sand 
RCC, 
Wooden planks 

PCC Floors in Ground Floor (dry brick soling) 
(Wooden floors in highland) 
RCC floor in upper floors 
(Wooden floors in highland) 

Flooring Mud Flooring, 
Stone Flooring, 
Cement flooring with stone 
soling in GF, 
Wooden Planks 

Cement Sand Plaster 
Wooden Planks above wooden Joists 

Mud Plaster 
IPS Flooring 



 

 

Roof CGI Sheet, 
Mud with wood planking, 
Slate, Thatch 

CGI Sheets 
Wooden Rafter and Purlins 
Wooden Planks of false ceiling 
Wooden Eaves board 

Doors & 
windows 

Locally available wood, 
CGI/plain sheet with 
wooden frame 

75 mm x 100 mm Frames 
Single wooden panel shutter in doors 
Double wooden panel shutter in windows 
Louvered ventilation above each doors and 
windows 

Staircase RCC, 
Wooden planks, 
Steel or wooden railings & 
Baluster 

RCC/Wooden Staircase 
50mmØ and 12mmØ MS pipe (or wooden) 
railing 
25mmØ MS pipe (or wooden) Baluster 

 

Table B-2 Conventional Construction Practice in Hilly Region 

Building 
Components 

Materials in Practice Construction Details 

Foundation 
Stone-cement mortar 

Strip Footing of stone for Load bearing 
structure 

Wall Stone-cement mortar, 
Mud Plaster, 
Cement Pointing, Brick –
cement mortar, cement 
plaster 

Stone Masonry Wall of 350mm 
Reinforcement bars in both sides of each 
opening 
75mm RCC Sill Band 
No Lintel Band as Beam acts as Lintel band 
Buttress Wall Construction (usually 2.8m c/c 
apart) 

Floor Wood,  
Cement-sand, 
RCC 

PCC Floors in Ground Floor (dry brick soling) 

RCC floor in upper floors 

Flooring Stone Flooring, 
Cement flooring with Stone 
soling in GF, 
Wooden Planks 

Cement Sand Plaster 
Wooden Planks above wooden Joists 
Mud Plaster 
IPS Flooring 

Roof CGI Sheet, RCC 
Steel Pipes, 
Plywood, 
Wooden Board 

CGI Sheets 
Tubular Steel Truss 
Plywood False Ceiling 
Wooden Eaves board 

Doors & 
windows 

Locally available wood, 
Plywood/wooden boards, 
CGI/plain sheet with 
wooden frame 

75 mm x 100 mm Frames 
Single wooden panel shutter in doors 
Double wooden panel shutter in windows 
Louvered ventilation above each doors and 
windows 

Staircase RCC, 
Steel Pipes, wood 

RCC Staircase 
50mmØ and 12mmØ MS pipe for railing 
25mmØ MS pipe for Baluster 

  Terai Belt 

Stone is rarely available in this region. The locally available construction materials are 
clay/mud, bamboo, wood, clay bricks, straw for roofs, etc. So, in this area, mostly the 
RCC structures with brick walls are constructed with wooden doors and windows.  



 

 

Table B-3 Conventional Construction Practice in Terai Region for Frame Structure  

Building 
Components 

Materials in Practice Construction Details 

Foundation RCC, brick, stones Isolated Concrete footing 
Wall Brick-C/S mortar, 

RCC Bands, Brick mud – 
mortar (length up to 4.5 – 5 
m) 

Brick Masonry in cement sand mortar 

RCC Sill & Lintel Band 

Floor Wood, Brick, 
Cement-sand, RCC 

PCC Floors in Ground Floor (dry brick soling) 
RCC floors with cement sand plaster 

Flooring Cement flooring with Brick 
soling in GF 

Cement Sand Plaster 

Roof RCC RCC Roof 
Doors & 
windows 

Wood, 
Glass 

75 mm x 100 mm Frames 
Single wooden panel shutter in doors 
Double glass panel shutter in windows 

Staircase RCC, 
Steel pipes 

RCC Staircase 
50mmØ and 12mmØ MS pipe for railing 
25mmØ MS pipe for Baluster 

 

Table B-4 Conventional Construction in Terai Region for Loadbearing Structure 

Building Components Materials in Practice Construction Details 

Foundation Brick-C/S Mortar 
Strip Footing of Brick for Load bearing 
structure 

Wall Brick-C/S mortar, 
RCC Bands 

Brick Masonry in cement sand or mud 
mortar 
RCC Sill & Lintel Band 
Buttress Wall Construction (usually 2.8m 
c/c apart) 

Floor Wood, Brick, 
Cement-sand, RCC 

PCC Floors in Ground Floor (dry brick 
soling) 
RCC floor in upper floors 

Flooring Cement flooring 
with Brick soling in 
GF 
Marble Flooring 

Cement Sand Plaster 
Mud Plaster 
IPS 

Roof CGI Sheet, 
Steel Pipes, 
Plywood, 
Wooden Board, 
tiles, CGI, Thatch, 
RCC 

CGI Sheets 
Tubular Steel Truss 
Plywood False Ceiling 
Wooden Eaves board 

RCC 

Doors & windows Wood, 
Glass,  
Galvanised Iron 

75 mm x 100 mm Frames 
Single wooden panel shutter in doors 
Double glass panel shutter in windows 
Galvanised Iron section and sheets 

Staircase RCC, 
Steel pipes 

RCC Staircase 
50mmØ and 12mmØ MS pipe for railing 
25mmØ MS pipe for Baluster 
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Appendix C. Space Diagrams 
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