Space Planning of School Buildings
1. Life Safety – A priority 
Safety is an important consideration in the design of building. It is well know that both natural and man-made events have considerable impact on the physical facility thereby endangering the lives of the occupants. Occupants of any facility should be provided with adequate protection from hazard risks whether geological/hydro-meteorological origin, release of toxic chemicals/industrial disaster etc. The potential of structural failure is given adequate importance during the design and construction phase and also during its service period (design life) by taking appropriate maintenance measures. 
Planning of educational facility should cover life safety provisions in the event of emergencies. This can be addressed through appropriate site selection, space planning and layout arrangement, structural design, construction and occupancy features, operational phase of the utility and maintenance which if suitably adopted can minimize danger to life. 

2. School Building as a Community Resource

School is seen as a resource with physical space and this can provide flexibility for use and large savings of the community resources. Planning of education facility for alternatives uses should also be considered in the initial design. A school building has a tremendous potential to serve the needs of the community.  Provisions to run the school as emergency/temporary shelter or any other support system should be considered while planning for a new facility or expansion of an existing facility. While there are no definite yardstick to point out the various possibilities of this space as a resource, some of the community facilities that can be considered for multipurpose use can be – integrated centre for community education, libraries, exhibitions, development related extension cells, or else can also be used as community shelter during crisis period, vocational training, youth centres/clubs, health centre/clinic etc. 
A large number of buildings across the globe play a key role as emergency shelter. Space requirement in school generally suffice the requirements of circulation space and amenities for normal situation. In many cases it has been observed that school buildings do not suffice to the requirements of fire evacuation purposes. The challenge here is to first equip the school buildings with basic life safety features and also gear it for multipurpose use. While cognizant of the diverse requirements of a school and an emergency shelter, the endeavour must be to overlap functions and hence provide for economy of space. To illustrate, class rooms must be designed to serve both as classrooms and as refuge space. Similarly the services and amenities should be designed in a manner conducive to usage during both situations- normal and emergency.

3. Space Planning
Educational specifications must drive the requirements to be housed in the educational building/facility. Several parameters need to be accommodated into the physical structure and layout arrangement of the building. This includes:
- Planning of an educational facility involves the capacity with respect to Age of pupils, School Type (Pre-School/Nursery, Primary School, Middle School/Junior High, Sr. Secondary School/High School), Number of Units and Approximate size as per the minimum space standards for educational space, administration area, service and support area and recreation areas. 

- Allocation of space for general circulation and amenities. In continuation to the basic circulation features the ease of ingress, egress and utilization is of priority during the emergency period. 
- Addressing special needs of physically challenged/exceptional students and local population residing in the community is of paramount concern. School building space requirements and design factors must accommodate students and population with special needs.  

- Safe movement and convenient access to all locations and services within the facility
- Design of educational facility for climate comfort – strategy for thermal balance, and other protection measures (this may include protection against extreme weather, fire protection)
- Dual use purpose – integrated school as a centre of community facilities, multipurpose use such as Multipurpose Cyclone or Emergency Shelter. 

Besides the points highlighted above one of the most important aspect that requires attention is the internal layout of the rooms which houses school furniture and fixtures. All these non-structural elements play a vital role in space planning and therefore they must be developed to provide overall efficiency and safety to the occupants. From emergency shelter point of view the furniture must be light, easy to rearrange and should serve multiple use. 
4. Space Standards
Several national and international standards are available for determining the size of various spaces within the school premises. Based on these standards, space requirement per student for various school capacity is arrived at. School Capacity is generally arrived on broad population based statistics i.e percentage of population in different age groups would determine the number of schools of each category (Nursery/Pre-School, Primary School, Middle School, Sr. Secondary School).  School boards also set up norms for space standards. 
Space standards define the requirements for student capacity, square metre allocations and utilization. One such example is the space norms size specified by Kendriya Vidyalaya Sanghathan Institutions (a premier organization in India administering 981 schools / 10,18,581 students and 48,269 employees) for teaching/service support/administrative/class rooms. Table 1 provides the details. Many other institutions, national education programmes have established similar standards, and there is a lot of variation. In many cases these minimum criteria are enforced by the development control regulations, other may just provide this as recommendations. In order to attain educational adequacy it is important to establish the process of developing and implementing space standards. 
Table 1: Recommended sizes of spaces
	S.No
	Description
	No. of rooms and size required as per KVS space norms

	
	
	A-I Type (single section)

	
	
	Nos.
	size in mts

	1
	Computer Lab
	1
	7.00 x 7.00

	2
	Labs
	3
	7.00 x 8.80     7.00 x 3.60

	3
	Activity room
	1
	7.00 x 10.60

	4
	Art room
	1
	7.00 x 7.00

	5
	SUPW/Workshop
	1
	7.00 x 7.00

	6
	Library
	1
	7.00 x 10.60

	7
	Principal room
	1
	7.00 x 7.00

	8
	Office
	1
	7.00 x 7.00

	9
	Gen. store
	1
	7.00 x 3.40

	10
	Medical room
	1
	7.00 x 3.40

	11
	Class room
	12
	7.00 X 7.00


Source: Kendriya Vidyalaya Sanghathan (KVS).  The above data has been pulled from the KVS website for sample purpose. Detail list is available on the following weblink: http://www.kvsangathan.nic.in/SPACE.htm  
Based on standards, space requirement per student for various capacity of schools is arrived at. One such example is outlined below:

Table 2: Space standards per student (in sq.m)

	Capacity
	Space/student for Primary School
	Capacity
	Space/Student for Middle School
	Capacity
	Space/Student for Sr. Secondary School

	880
	1.75

(2.36)
	880
	2.37

(3.20)
	480
	3.42

(4.61)

	1320
	1.61

(2.17)
	1320
	2.09

(2.80)
	720
	2.87

(3.87)

	1760
	1.52

(2.00)
	1760
	1.92

(2.60)
	960
	2.53

(3.41)

	2200
	1.42

(1.91)
	2200
	1.82

(2.45)
	1200
	2.41

(3.25)


Note: Figures in bracket show the total floor area in sq.m per student after adding areas for circulation and wall thickness to the extent of 35%
Source: Jain A K, School Buildings – Planning Design and Management

5. Life safety standards
Every building unit including the educational and institutional type should be designed, constructed, equipped, operated and maintained as to avoid danger to life and meet adequate safety requirements as prescribed by the respective country’s National Code of Practice. In case of non availability of code some of the general requirements can be directly adopted. Prevention of loss of human life is the most important priority of Life Safety Standards. The schools should also take into consideration of the regional/local hazard risk profile and accordingly set suitable safety standards.  Some of the requirements are fairly common. Exit requirement for any building is a must and should comply to smooth evacuation of occupants during emergency. 
Buildings must be provided with sufficient exits. It must comply with the minimum requirements and should not be altered to reduce the number, or modified. Exit access or exit discharge must be maintained free of all obstructions. Exit signs must be in accordance to good practice. Exits should provide continuous means of aggress to the exterior of the building or open space of safety. The travel distance to the exit must be minimal. Number of exits is decided based on the occupancy type. The National Building Code of India suggests tat all buildings which are 15m and above, and buildings which are used as educational having more than 500m2 on each floor shall have a minimum of two staircase. The exit doorways, staircases, passages and corridors are important elements. The doorways must open outwards and should not obstruct travel along other exit, must be open able from side which is served without use of key, the staircases must have a minimum width of tread and riser along with handrail provided at a suitable height, no electrical panels/gas piping must be allowed in the stairway. Emergency lighting systems, fire protection and warning signals should be adequately installed as per the requirements.
6. Design approach and assumptions for Multi-Purpose Shelter (School Type)
One of the key challenges in designing of a Multi-Purpose Shelter (MPS) for emergencies is ensuring continuous use of these facilities, in addition to providing adequate shelter during emergencies. Continuous upkeep and maintenance of the shelters to meet disaster resistant specifications requires tremendous planning and arrangement of resources. It has been seen in many parts around the globe that shelters which are allocated only the function to serve for emergency period has fell into disuse and subsequent disrepair. Multipurpose Shelters particularly used for emergencies are carefully designed to serve as an alternate public purpose. 
· The key to start is to study first the prevalent hazard risks, local requirements and availability of alternate public space for MPS. Around the world schools have served as an ideal alternate use for emergency shelters. 

· Design of MPS is different from a regular school building. The MPS will have to provide all basic space requirements for the normal functioning of the school. In addition it will require utilities that will be efficient for long stay duration of affected people. Services and amenities will have to be designed in a manner conducive to usage during dual situations – normal and emergency. Spaces will have to be clearly demarcated for general circulation and specifically for use during emergencies like an emergency store, kitchen and communications room which is crucial during emergency condition. Some of these can be housed in basic school arrangement such as teacher’s staff room as emergency store. Class rooms will have to be designed to serve both as classrooms and as refuge space.  The unit size type is estimated based on the population of a typical settlement at risk. The area and design specifications are based on the capacity requirements. The population to be served will be arrived on the basis of a critical evaluation of the community settlement and in consultation of local officials. 
· MPS can also serve as part of the response network which may include stocking of essential medicines and food supplies, Search and Rescue equipment etc. If a school is designated as a part of the response network suitable design for loading bays will have to be provided for smooth loading and unloading of essential supplies. In case of flood prone/surge prone areas the structure will have to be raised on stilt or on a high plinth. 

· School Spaces and Emergency Spaces need to be clearly outlined 

- School Spaces: These have been provided to enable smooth operations of the primary daily function of the primary school. School spaces include the Head Teacher’s room. This space too can be partially used during emergencies, after the furniture has been moved to one side (TARU, 2007)

- Emergency Spaces: These are specifically provided for emergency purposes e.g., communication room, which should not be used during normal times. However, these will have to be maintained appropriately so that overall systems do not fail during a crisis (TARU 2007).

· The design approach has been to ensure full functionality both as a school, and as a emergency shelter. For these, certain principles need to be followed. In one of the design works of Multi-Purpose Cyclone and Storm Surge Shelter undertaken by TARU Leading Edge Pvt Ltd, the following principles have been kept in mind while designing all the buildings (TARU, 2007): 

Part A: As an Emergency Shelter

· Shelters are designed to cater to two occupancy periods: short term period of around 48 hours during the period of a cyclone, flood and tsunami and a longer recovery period (till water recedes completely or the situation returns to normal)

· Fully protected space of 0.46 sqm per person is provided for the for short 48-hour stay

· Additional space (verandah, space below stilts, roof) for an extended stay beyond 48 hours

· An internal protected circulation space will enable safe access to toilets and drinking water during a cyclone event

· A kitchen space for cooking in case of a long stay during the post-event recovery phase.

· Rainwater harvesting will supplement piped water and ground water source. This emergency water storage and supply system will function independent of electricity availability

· Diesel operated electricity generation set for power during an emergency event and post-event short stay

· Adequate and separate sanitation facilities for men  and women with special provisions for children and disabled

· Barrier free access for the disabled and elderly

· Exclusive access via a boat landing platform, in case the site is inundated. It is possible to enter or evacuate buildings via boat during times of high flood

· Storage for emergency equipment to address basic S&R operations

Part B: As a school

· Space standards of 0.83 sqm per child for primary school, and 1.1 sqm for high school has been adopted (The District Primary Education Programme, 1999).

· Child-friendly sanitation and water provision, especially for the primary school children have been provided.

· Barrier free access for disabled children

· All other requirements of a school like HM Room and Laboratory have been provided.

· Water supply requirements need to be functional in different operating conditions. Water demand will be high during emergency conditions. It is therefore important to project these requirements and incorporate in the design analysis. WEDC/WHO suggests the requirements for emergencies. 

· Sanitation services is required during emergency period and for extended period of stay in MPS. This will have to be detailed out fairly addressing gender needs, need of the disabled and the old etc. 
· Power back up, communication system, kitchen, emergency store etc are essential for operation of the MPS. 

· On of the most important component in the building is Doors and Window. In case of cyclone shelter these components will be subjected to high wind pressure during a cyclone. These components and fixtures will have to withstand harsh climatic conditions, critical condition of wind pressure, flying debris, salinity etc. 
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