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ABSTRACT

Creating safe schools are the responsibility of the entire community in which a school or
'school system resides. Yet, the day-to-day operation is primarily the responsibility of the
teachers, the school adnﬁinistrators, and school security or law enforcement officers. But,
before the first student walks fhe lhalls, an architect draws on paper or computer the
design of the school and what will be the s_ubseciuent relationships of people and their
~ buildings. Thé success or failure of that school is predisposed to the quality of design and
the limitations of budget. Through the effective use and space of the built environment,
there can be a reduction in the accidents and opportunity of crimé, result in the
_ ir'nprovement.in the quality of environment. |

Making Schools Safer is a powerful concept that may be used to improve the productive
use of space. Architectural features and structural enhancements and spatial definition
can deter, detect, and delay potential violent offenders from entering school campuses
and buildingsj -

Incidence of accidents and crime are on increase in school campus, and safety and
security are of | increasing concern to school administrator, teachers and parents.
Designing a séfe and secure built environment, a set of guidelines is included in this
thesis. An attempt@has been made becguse there are no specified guidelines ‘z){d ¢odes
are not stringent enough regarding accidents and crime in school campus.

Thesis addrésées the perception and reality of increased safety and security concerns in
school campus,v Wn school safety and security and

- presents a survey of different school, examining incidences of safety and security

- problem and steps taken to prevent such incidences.

il



In the end it proposes a set of design guidelines to Architects, planners for designing a
safe and secure built environment in school by addressing accidents and crime prevention
issues in the design, planning and details of buildings of school campus with special
emphasis on senior secondary (co-éducated) school so that better integration between

accidents, crime prevention and architectural design results.
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The term security derives from the Latin word “secures” meaning safe or free from danger.
Our buildings on certain extent provide security from natural or environmental hazards;
structural hazards etc., but generally fail to provide safety and security against accidents

and crime.

1.1 INTRODUCTION

- Safety and security are always being the one of the major concern of architecture from
ages, even when the first dwelling was developed, to
provide safety and ‘security from wild animals, natural

disaster and invaders. The classical examples are moat

around the éastle, fortification and watch towers for
surveillance and also site defense. Fig 1 View of fort >
School by nature of their occupancy and use require higher’sandérd of safety and security
than other type of building. School is the first place of learning; it is the first time when
child puts his sma_lllfeet’s tq outside environment away from his parents. So, creating safe -
schools are’th_g resi)onsibility of entire community in which school reside. But before the
first student walk the hall, an Architect draws on paper first it is his responsibility to design

safe and secure environment in school,

Through the effective use of planning, designing and detailing there can be successive
e e e e eemes S, pl

reduction in accidents and crime in school. In school generally the safety and security of

the users i.e. children, teacher, parent and school building itself so that children concentrate

R

on studies, teachers can teach well and parents can be assured that their child is safe and

secure in school so that they can have a psychological satisfaction.



: i
In present context due to increase of accidents and crime, as an architect it is the duty to

give emphasis on safety and security in terms of planning, building design and detailing

Nt

and should recogmze safety and security as fourth element of architecture.

— - P

So, witl three eleme%of architecture function, Structure, Aesthetic and SAFETY &

\

SECURITY needed to be added as fourth element of architecture,

“Aesthetics + Function + Structure + Safety & Security’= ARCHITECTURE”
N —

1.2 PROBLEM IDENTIFICATION

\

wf"‘ '
1.2.1 Increase in number of gnim%s QOC‘A dean) 7 i \\\Q’W

Every day there are lots of renorts about accidents and crime like thefts, burglaries,

kidnapping, roof fall, stair case fall, railing fall in school campun. Perhaps lot many such

instances gn unreported, the crime graph in our built envirnnfnent is rapidly growing day

by day.

1.2.2 Building Codes

Building codes does not specify any guidelines about safety and security in.school Ta_gginst

accidents and crimg It is therefore important that to work out ways for making school ‘safe
(/and secure by architectural'design’ as far as possible. -

1.2.3 Negligence

Safety and security has been quite low on priority list nf Architect, Designers, Planners and

Builders. Very less has been talked about safe and secure environment in school in the

process of architectural designing.



1.2.4 Status of India
There has been tretﬁendous development in‘every field in India, but no concrete work has
been do’né in tile field to xgake school safe and secure, even no attempt'aﬂ’ is made in this
“direction.
1.2.5 Building Detailing
) In most of the schoolsno attention has been given to building detailing li}<e designing of
.étaircase, 'ramp and hand rail.
1.2.6 International status
Some of the organizationsat international level provided that environme;lt of the school can
be made safe and secure through architectural design. So it is required that something that

can be attempted in this regard}ﬁ.

1.3 WHY SAFETY AND SECURITY IN SCHOOLS?

School by nature of their occupancy and use, require higher
standard of safety and security. Due to day by day increase in

the accidents and crime in school, there is a need of making

school a safer place.

Fig 1.2 Fire accident

1.4 AIM & OBJECTIVES
1.4.1 AIM

The aim of this study is to frame design guidelines, which provide safe and secure

environment in school against accidents and@ through planning, designing, and

/
detailing, (Wb~ W & et
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1.4.2 OBJECTIVES
Keeping above aim in view following sets of objectives have bee identi/ﬂ/for study
. To study the accidents and crime that is common in school.

J To study how inappropriate architectural design, planning and detailing of school

building result in accident and crime in school.

= [4
o To evaluate the existing school building against safety and security.
e - To frame design guidelines, provide safe and secure environment in school against

accidents and crime.

1.5 SCOPE & LIMITATION

Looking into the vastness of the present research, the scope of dissertation focuses. on the
study of senior secondary school, (co- educated) to achieve safe and secure environment -
against accidents and. _criglg.

How to provide safe and secure environment in terms of planning, designing and detailing.

1.6 RESEARCH METHODOLOGY

Methodology is divided into four stages:

FIRST STAGE: Formulation of Aim & objectives based on

J General reading and observation.

SECOND STAGE: Collection of Data through Literature study and case studies

Literature study/survey includes understanding:

. Types of accidents.
° Types of crimes.
. Favorable factor responsible for accidents and crime.

— . —

i




. Finding out the areas more susceptible to accidents and crime.

. Study of Building Codes and guidelines

. Study of emerging security gadgets and surveillance system.
o Literature based case sthdy. '
e  DBased on above, preparation of checklist and questionnaire for survey.

Case studies will be done keeping in mind:

o  Site planning

. Designing..

) Dg:tailing.

o User response through questionnaire.

. Evaluation of case study against checklist.

THIRD STAGE: Analysis and Synthesis of findings
. Identification of problems and issues.

o Analyzing and drawing inferences based on case studies and literature study.
FOURTH STAGE: Final draft
After synthesizing findings

J Formulation of strategies and guidelines for safe and secure environment in school

against accidents and crime.
S =

J Final report.

Y

"*Q)?eb Ce QL"\ ”Q-CQ:UUJ\A" = C‘.P(‘\l“'ﬂr*e_ A% N\,'W'l(,'\'ﬁwr\b ‘D ,?
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1.6.1 FLOW CHART OF METHODOLOGY

\

F’avorab‘lezfact r.responsi
for accidents‘and crim

guide lines.
Preparation of checklist-and'
questionnaire for'sy

Fig 1.3 Research methodology

urve;




1.7 RESEARCH TECHNIQUE

Looking - into the Aim and Objective of the Dissertation, the following research
methodology will be utilized for study:
CORRELATIONAL RESEARCH METHOD

CASE STUDIES AND COMBINED STRATEGIES

»

CORRELATIONAL RESEARCH METHOD

Correlation researéh is a technique in which one establishes a relationship between
. variables by analyzing them at different locations and based on the relationship

established, one can make a prediction about one variable based on what we know about

another variable. So, it’s a research method related to predictions and relationships.

The prediction power of this research will be used for my dissertation

Tools of methodA to be utilized

o Survey questionnaire
e Observation

e Mapping :

e Archive

The information collected will be important, as it provides the various view points of the
user about the accidents crime and their opinion about the design, which help me to frame
the guideiines._

CASE STUDiES AND COMBINED STRATEGIES

This will be used for study how inappropriate architectural design and planning of school

X%

campus /{esponsible for increasing incidents of accidents and crime.
It helps to understand the existing problems in the design and helps in suggesting

alternatives.



2.1 SAFETY & SECURITY AS ONE OF THE BASIC HUMAN NEED
In 1954 Abraham Maslow proposed a hypothetical model of human behavior in his book

Motivation and Personality. Maslow identifies five sets of basic needs from the most
fundamental to the most esoteric in a hierarchy of prepétency. Maslow’s model deécribes
the best cdmprehensive view of basic human needs. Indeed, in thinking about design
issues, planners and architects who are concerned with a user needs, got the vapproach to

design in terms of Maslow’s hierarchy of human needs.

Self Actualization Needs
Esteem Needs
Affiliation Needs

Safety and Security Needs

Physiological Needs

'Fig 2.1 Maslow hierarchy of human needs

1. PHYSIOLOGICAL NEEDS: The fundamental human need is for survival. In order to
survive, the physiological need for water, food, air, and sufficient warmth is to be fulfilled.
2. SAFETY AND SECURITY NEEDS: This need has both a physiological and
psychological component to it. Physiological safety stems from avoiding harm inflicted,
d’irectvly o'r indirectly, by other people and from the biogenic environment; psychological
safety and a feeling of security stem from being oriented in space and time, geographically
and socialkly, and being confident of maintaining one’s place there.

3. AFFILIATION NEEDS: People need to feel loved and to feel a member of a group.



4. ESTEEM NEEDS: The need to be held in esteem by oneself and by others.
5. SELF-ACTUALIZATION NEEDS: Maslow identifies it as the need to be helpful to

others as much as the need to achieve one’s own potential on one’s own.

2.1.1 Safety and security needs

SAFETY AND $ ECURITY NEES)

N

PHY $10L OGICAL PROTECTION PHYSI0LOGICAL PROTECTION
FRO M NAT URE FROMMACHINES PRIVACY
FROMTHE BUILT ENVIRONVENT - { TERRTORIES

FINANCIAL

‘ .\\..JBUUN[LRIES'., 5
FROM PEOQPLE SNy N
i CONTROL
SUR'V'ELLANCE | ’{
PERSONAL®
4\ ASENSE OFURDER
PSYCHOLOGICAL
\0 lE NTATIO
\\\\s‘
SFATIAL " B0CKAL |

N/

ASENSE OF PLACE

ESTERM NEEDS

“AFILATIONNEEDS

Fig 2.2 Safety and security
Once the survival needs and basic comfort requirements are reasonably well satisfied,

people's concerns shift up the scale to focus on the fulfillment of other ends, particularly

- 9



safety and ,s‘ecukity needs. The fear of antisocial behavior (criminals) results in safety and

security issues taking precedence over many others in urban design.

There are two basic types of safety and security needs that have an impact on the work of

the urban designer/Architect

%ﬂ (1) Physiological-to have freedom from bodily harm, ‘crime/etc and
L ! ' : N ,/

(2) Psychological-to have a sense of place, geographically and socially in a society.

To achieve the forrher, people need to feel safe from wild animals, criminal assault, and
various types of accidents: household, vehicular, and so on. To achieve the latter, there is a
desire to avoid the unexpected, to be in control, to know where one is in one’s social and

physical surroundings, and not to be afraid of other people and social situations.

2.1.2 Sources of Insecurity

Sources of people's insecure feelings vary conéiderably. There is still a fear of nuclear

S o st e —

disasters and the effects of the continuing pollution of the earth in\many minds, particularly

——

those of the young, many of whom have a highly §§simistic view of the future. The most

-~

is a fear of antisocial behavior, criminals even when walking around one's own

« — T

neighborhood in much of urban India, which is affecting the life of common man. Dealing

p———

with many of these issues falls outside the scope of concern of designers as professionals.
They are considered as social problems. But it is possible to design layouts of the

environment that provide security from antisocial elements.

2.1.3 Physiological Insecurity

There are four basic sources of danger to one's physiological condition in the environment:

1) Harmful bacteria and pollutants,
2) Natural events of the biogenic world,
3) Elements of the artificial environment-the built environment and the machines we use,

4) The antisocial behavior (ctiminal behavior) of segments of the population.

10



THOUGHTS

Jane Jacob’s (1961) “The death & life of great American city”-suggested that active

street life could cut down the opportunities of crime (surveillance).

e C. Ray Jaffery (1971) CPTED - suggested that urban design, including the design
of street could prevent crime.

o Oscar Newman(1972) — “Defensive space”-suggested that crimé can be prevented
Natural surveillance
Territoriality

o John eck’s “three basic ELEMENTS necessary for person to commit a crime”

MOTIVE

OPPORTUNITY ABILITY
Fig 2.3 John Eck’s simple model of the components for a crime
The three sides of this triangle are the three things that need to be present for a crime to

occur. Eliminate any single side, and the triangle disappears

2.2 SAFETY AND SECURITY CONCERNS
o Structural Safety
o Health Safety
o Fire Safety
o Accident protection

¢ Handicapped Provisions.

\ e (Crime Prevention

11



2.3 TYPES OF ACCIDENTS IN SCHOOL CAMPUS
e Falls
o Siips
e Vehicular accident
o Electric shocks

o . Heatinduced illness — - e ol ecrls

o Fire accidents

Fig 2.5 Fire accident
Fig 2.4 Falls/slips

2.4 CAUSES OF ACCIDENTS

¢ Congestion
* Poor Building Detailing
e Poor Maintenance
s Areas of Neglectance in building
o Handicapped provisions are not taken in accounts.
. Unsafe Play Equipments
_® Poor landsbaping
2.5 TYPES OF CRIME IN SCHOOL CAMPUS
. - e Kidnapping/Abductions
e Assault/battery
o Theft
o QGraffiti
. Fighting
e Sexual Offences
12



e  Weapon Possession
e Arson

¢ Vandalism

e Alcohol &Drug Possession

e Robbery

Fig 2.6 Kidnapping/Abduction

2.6 CAUSES OF CRIME

e Lack of visual surveillance
e Undefined enclosure

» Improper landscaping

o Insufficient lighting

e Hide out spaces

¢ ill maintained area

2.7 AREAS MORE SUSCEPTIBLE TO ACCIDENT AND CRIME

e Environs

e Site Design

¢ Building Design
o Interior Spaces

e Systems & Equipment

2.7.1 ENVIRONS
e Location
e [Ldge Conditions

¢ (Connection

2.7.2 SITE DESIGN
e Entry/Exits
e Pedestrian Routes
o Vehicular Routes & Parking Areas
¢ Landscaping

13



Recreational Areds

- Play Grounds

Site Utilities
Lighting
Signage

7.3 BUILDING DESIGN

Building Organization
Entry Point to Buildings
Walk ways |

Court yards

Windows

Doors

‘Roofs

2.7.4 INTERIOR SPACES

Lobbies and Reception Areas
Corridors

Toilets

Stairs and Stairwells
Railings

Reimps )

Admuinistrative ‘Areas

2.7.5 SYSTEMS & EQUIPMENTS

Alarm and Surveillance Systems
Fire Control
HVAC & Mechanical Equipment

Water Fountains

Elevators

14



2.8 HOW TO REDUCE CRIME
REACTIVE APPROACH: Wait till the crime occurs and than take action. |

PRO-ACTIVE APPROACH: Ability and opportunity must be reduced at planning
level. |
Reactive approach, results in loss of thousands of millions of rupees per year and valuable
lifé of innocen'; citiiens.
The lesson is clear: it is too expensive to wait till crimes are committed; crime
must be prevented at planning level through:

e Environmental prevention manipulates building design and the relationship
< between buildings and their environment to reduce opportunities for crirhe.

* Building design and detailing

e Mechanical prevention emphasizes hardware and intelligent system.
<

2.9 ARCHITECTURAL INTERVENTION IN THE FIELD OF CRIME

PREVENTION

Much less or almost nothing has been done in this subject in Indian context, so whatever
the study done to prevent crime is belongs to different European and American countries.
CRIME THE ARCHITECTURAL CONCEPT

CONTEMPORARY THEORIES

Although crime has been studied in great detail in relation to the prevalent environmental
factors it is only in the last fifty years or so that new concepts and hypothesis have been

advocated and to relate the physical-built environment and the Criminal Behavior. This

) S

has been done 1n an architectural contest, rather than a deterministic climatic sense.

15



2.9.1 SQCIAL CONTROL THEORY (By Jane Jacob)

She was the first to put forth the notion that the physical environment and criminal
behavior were related in an-archifectural context,

In his book ‘fThe Death and Life of the Great American Cities” in 1961, she suggested
that the city becomes unsafe with the development of separate activity areas in the form of
residential, commercial, indus_tries,"ﬁnancial and recreational. As a result surveillance of
streets and other public areas have been greatly reduced consequently reducing the feeling
of cohesion, territoriélity and responsibility towards domain. She beliéves that mixture of
land uses is needed to achieve greater safety ang_iafer stree;s are those frequented at all

Tt T g
times of the day and night. Such streets have commercial and other activities at the ground

level, some Qf which go on during evening.

Soon after lJécbb's study the concept of social control was developéd. The study suggests
that sfree’ts when populated with strangers (diversity of uses) will result ip natural or
péssive surveillance. Business establishment provides people with a proprietary interest in
street directly in -fronf on them, and shops give people a reason for using the streets. Jacob's
view of the roler of commercial facilities réversed the notion that these intensely public
areas attracted crime.

2.9.2 DEFENSIBLE SPACE THEORY (By Oscar Newman)

In 1972, he put férward his concept of the Defensible Space, a more formal framework to
Jacob's ideas. This theory goes on to suggest that potential criminals are more reluctant to
commit crimes in those areas, which are perceived to be under technical influences of a |

surrounding community.
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o

Oscar Newman used the term defensible space to describe the residential environment
designed in such a way as to allow households to supervise, to be seen and to be
responsible for, the areas in which they live.
Defensible space is where an area is purposefully divided into physically distinct areas
defined as private, semi-private, semi-public and public spaces. The purpose is to create
definite boundaries between areas which create a sense of transition from public to private
space -a bﬁffer space between public space, where users have a right to be, and private
- space wherg'they do not.
His theory proposed four elements of physical design which act individually and in
combination to contribute to the creation of secure environment
1. Territoriality: Division of communal spaces in and around residential buildings to
promote proprietary attitude among residents. |
2. Natural Surveillance: The positioning of apartment windows té allow
residents to naturally survey the exterior and public areas of their environment as
well as the surroundings residences

3. Image: The use of building forms and material to avoid the stigma of public

housing. T e .. -

4. Milieu: Locating residential projects to face onto

areas of the city considered safe (such as

institutional areas, government offices).

Fig 2.7 Natural surveillance through building
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2.9.3 ENCLAVE—ACCESS-CONTROL THEORY

This theory suggests that the environment can be desighed to discourage the access of
prospective criminals to potential victims or items of value. Airports provide total security
with respect to the unauthorized carrying of weapons or dangerous materials. Large
suburban shépping plazas employ this approach by performing implicit checks on the
behavior of pedestrians prior to entry. While these centers are treated as if they are in the
public domain, their physical organization actually limits. entrance of undesirable
i)edéstrians and acts as a closed street. Applications‘ of this system are numerous, varying
as they do from simple door buzzers and intercom systems to complex alarm and intrusion-
detection systems. Once good security is provided at the perimeter of a community, the
potential for positive social interaction within the community is multiplied. The problems |
aré (1) that fhis can only be done effectively within a homogeneous coﬁmunity, o‘;herwise
the potential perpetrators of crime would already be inside the community, and (2) the |
formation of enclaves leaves fthe streets outside the community devoid of positive activity
and social life. For these reasons, enclave approaches are only partial solutions.

2.9.4 CRIMINAL .JUSTICE THEORY

This approach focuses on the presence of police as a primary deterrent to crime. It suggests
a form of environmental design in which standards of lighting and access are maintained
SO as to providevoptimal conditions for police patrols. In essence the approach focuses on
crime prevention through making prospect.ive criminals aware of the presencé of public
authority.

All entrances to residential buildings are clearly marked and lighted. Streets are simplified
and street angles summarized in order to provide clear, unambiguous access. Where

possible, emergency lanes'do not end in cul-de-sacs; they provide an opportunity for patrol
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cars to pass through all areéé casually, to maintain informal surveillance oyer‘ an area as
well as responding to actual calls for help. Stair halls and elevators should be well lit and
exposed to view from the street, especially from passing patrol cars. The criminal justice
model is based on the professional skill of the policeman at briefly yét thoroughly scanning
a large area that he passes through very quickly.

2.9.5 SECURED BY DESIGN (SBD)

The concept is developed by the Police in Central Holland with the help of Architects and
Planners. This describes the requirements that dwelling and environment must possess to
be implemented. | ‘

The guidelines developed by SBD relate to low, medium and high-rise developments are:

1. NATURAL SURVEILLANCE

Optimum natural surveillance should be incorporated by design

Fig 2.8 Surveillance by surrounding buildings Fig 2.9 Surveillance by people
An unobstructed view from dwellings of the site, its external spaces and neighboring
homes, to include external paths,‘ galleries, roadways, communal areas, drying areas,

landscaping, garages and parking areas.
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2. LIGHTING

Appropriaté lighting should be carefully designed to cover potential high risk areas. Good

lighting will deter intrudcrs' and reduce the fear of crime.

Fig 2.10 Lighting in public areas
The following areas must be lit: Main site access, garages, garage forecourts, car parking
areas, all footpaths and associated areas to main building,-'refuse store, drying areaé,
secluded_areas, and similar locatibns arouhd the site.
3. LANDSCAPING
Landscaping is an important feature of this initiative. Landscaping should not impede
natural surveillance} 'and must not éreate potential hiding placés for intruders, especially

adjacent to footpaths or close to buildings where it may obscure doors and widows.

Fig 2.11 Shrubs and tree height _ Fig 2.12 Shrubs and tree height
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Frontages should be in open view. Ornamental walls and hedges should not exceed one
meter in height. The correct use of certain species of plants can help prevent graffiti and

loitering, and in addition to fencing may be used to define/reinforce boundaries.
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2.10 MECHANICAL PREVENTION

INTELLIGENT SYSTEM FOR SECURITY
Access-contro] and surveillance can be enhanced into a design through mechanical

strategies, such as locks, video cameras, and burglar alarms, and security lights etc.

Video entry system: See who is at the front door from
any TV set or from a video entry camera. An added
option 1s to record who came to the house while the
occupiers were out.

Audio entry system: Speak with visitors calling at the
front door or the front gates from handsets located with-in
the property.

Remote access control: Remote controls the drive gates
or the garage door from with-in the cat, even turn on
some house lights remotely.

Entertainment equipment enclosure: Lock all the
valuable stereo and video equipment in a secure
cupboard. This cabtnet is a specially designed feature that
will be discussed in detail at the design team meeting.

Security lighting: Use landscape lighting as an integral
part of the security lighting system.

Occupancy simulation: Automatic control lighting to
give the impression the property is in fact occupied

Life security: Panic alarm buttons placed in various
rooms, or carry a small panic alarm the size of a
wristwatch around the house. This can either call a
neighbor, a family member or a doctor's surgery

Close circuit camera: Keep the vigil on an intruder with
in a locality.

Fig 2.13 Intelligent system for security
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STUDY OF GUIDELINES & CODES

The aim is to study of various code and guidelines given by different organizations

for educational buildings, regarding the planning, designing & detailing.

Topics covered in this chapter
e Design guide lines for “ access to all” (source: national building code 1983)

o - Design guidelines for fire safety in school buildings (Source: National
building code 1983)

e How to make schools safer and secure (Source: Crime prevention through

environmental design)

CHAPTER 3



3. STUDY OF CODES AND GUIDELINES

¢ Design guide lines for “ access to all” (source: national building code 1983)

. Designv guidelines for fire safety in school buildings (Source: National building

code 1983)

o How to make schools safer and secure (Source: Crime prevention through

environmental design)

3.1 Design guidelines for “access to all” (source: national building code 1983)
- 311 Aim |
| To prdvide. barr_iér‘free design environment that supports the independent functioning of
physically handicapped. Access to the handicapped should be improved so that they can
also enter in public buildings and participate in public in every day activities with out
' assistance. |
3.1.2 External Design Elensents

e Roads and footpaths

e Parking areas

o Kerbs

o Surface finish

3.1.3 Internal Design Elements

e Ramps

o Entrances

o Staircase steps

o Public conveniences
o Toilet fixture

o Electrical Controls

e Visual alarms
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EXTERNAL DESIGN ELEMENTS

Road and Footpaths

Uneven floor and levels differences should be avoided.

Pfoper signage should be provided to direct the handicapped person.

Efforts should be made to improve the pedestrian environment by installing electric
wires underground and properly covered manholes.

Walkways should not have a gradient more than1:20.

In lengthy or busy walkways spaces should be provided at some point along the
route.

Walsz}ys should be kept as level as possible ‘and provided with slip resistance
materials.

To allow for the Wheelchair user pavement width

should be kept minimum 1.2m.
VOID | SURFACE
Tactile flooring shall be made between side walk AVOID SMOOTH SURFA

o GROQVED .« FFALE
o FINISH

and main road.

Protruding objects shall not be given on footpaths |

Fig 3.1 Textured Surface finishes

Parking areas

if

"
Accessible parking spaces should be : ¥ i
s = 1}—-] |
L___EaENT, 3.______}

located as close as possible to building

Rl PN

s

Y

entrances. srepsi
‘ A SAMP | RAmMP

Parking spaces for the disabled should

. Fig 3.2 Parking for disabled
never be located at ramped or sloping areas. '

o Accessible parking space should have a minimum width of 3.9m.
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o Accessible routes of minimum 1m should be given between parking space and
buildings. .
‘Kerbs
o For the digabled and particularly for users of wheelchairs it is very difficult to
over_éome sudden rise or falls in the pavement levels. It is essential that these
| should bé reduced by means of dropped Kerbs.
Surface finish |
e Should have non slippery surfaces and should be cued by texture and colours
contrast.
INTERNAL DESIGN ELEMENTS

Entrances

e Entrances should be accessible from arrival and departure points to the interior
lobby.
e Every entrance/exit within the building shall be such that a wheelchair user can use

it with ease.

¢ Entrances width shall be minimum 90 cm or more.

BLOLKS
T

SGUHDE 8LOCKS FOR BLING
AT RECEPTIOHN

Fig 3.3 Width of door Fig 3.4 Guide for blinds
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Ramps

o Handrails should be provided

‘ »’!)Bkﬂ.%ﬂ ..ﬁskr.i I8 &

preferably to each side of the KON S5 SHRFACE FINSH

ramp.

o A level plateform of minimum

length 1.5 m should be provided at

Fig 3.5 Ramp gradient

the top of the ramp.

o Width of the ramp should be at least 1.2m to enable a wheelchair to turn preferably

at least 1.5m to allow two wheelchairs to pass.
o Handrail should extend a minimum 45cm beyond top and bottom of ramp.
o The maximum gradient should be 1:12

¢ The hand rails should have bright contrasting colour to surroundings for
convenience of blinds.

Stairs

> o Stairs should have handrail on

both sides.

Prasmac ¥ f | :
e

RISE # oz 150
TREAD » 3GOM

e Riser should be reduced to 15 cm

and treads should be reduced 30

cm. Fig 3.6 Stair case

~,e Tactile flooring should be provided at the meeting edge of stairs and corridor

¢ Colour of the tread should be in contrast with the colour of the riser.
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Corridors . -

e Corridors shall have a minimum clear width

of 1.2m.

e A space not less than 1.5 sqm shall be

provided at every dead end.

e Corridor should have the same level and slip

Fig 3.7 Width of corridor

resistant surfacg.
 Corridors should not have any protruding objects for the convenience of blinds.
. Railihg at 90 cm height should be provided

in corridors.
Doors/Openin‘g ‘ .

 The minimum door should be 90 cm to enable wheelchair user to pass through the

door.

¢ Doors opening out in corridor and
in circulation spaces should be
avoided.

¢ Door handles shall not be less

than 90cm and more than 100cm.

e Doors along major circulation

routes should be provided with kick plates

made of durable materials at a height of
38~6cm'm‘in.
. 30cm to 40 cm.

Fig 3.8 Width of opening
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Toilet

Drinking fountain

In principal, 2% of toilet stalls on each storey for wheelchair user.

Hooks fof walking sticks should be provided.

Ail water supply and drainage lines should be concealed to avoid the accidents.

The minimum space for disabled with wheelchair is 1.5m x 2.0m in toilet.

The floor should be non-slippery and there should be no obstacles to prevent
turning; or access to the seat.

A lavatory should be provided with appropriate handrails. The height of the hand
rail should be 80cm near water closet.

The maximum height of water closet should be 45cm, and flush contro! should
have a maximum height of 1.2m.

The grab bars should not be less than 2.5¢cm nor more than 5.0 cm and 3.0cm

clearance from the wall.

There should be at least one accessible

fountain per floor.

In front of drinking fountain unit

Fig 3.9 Water fountain

minimum clear space should be 75 x 120 cm.

There should be adequate knee space and foot clearance beneath the drinking

fountain unit.

The spout height should be 90 cm high or less.

Controls

Electric controls should be in the zone 90cm to 120 cm from the floor for.

convenience of disabled.
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o The height of window controls for operation should be maximum 120cm from the

floor level.

N M\m.‘%

= Y0 emimesal

0020 cmmed

Fig 3.10 Public telephone Fig 3.11 Height of window opening

3.2 Desigh guidelines for fire safety in school buildings (Source: Natiénal buildip%
code 1983) |
3.2.1 Site Planning

o There should be sufﬁciént space all around the building to move fire tendor.

. Maiﬁ entrances to the premises shall be of adequate width to allow e?asy access to-
the fire engine and in né case 1t shall measure less than 5 meters.

o The entrance gate shall fold back against the compound wall of the premises, thus
leaving the exterior aéceés way within the plot free for movement of fire servicé
vehicles.

o If archway -is provided over the main entrance the height of the archway shall not
be at a height less than 4 m,

o The maximum height of building shall not exceed 1.5 times the width of road

abutting plus the front open spaces.
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3.2.2 Exit Requirements

School building shall be provided with exits sufficient to permit safe escape of
occupants in case of fire or other emergency.

All exits shall be free of obstructions.

Exits shall be clearly visible and the routes to reach the exit shall be clearly marked
and sign posted to guide the population of floor concerned.

Each floor shall have minimum two exits.

Every room with a capacity of over 45 people shall have at least two door ways.

3.2.3 Types of Exits

Exit$ shall be either of horizontal or vertical type.
An exit may be doorway, corridor, and passageways to an internal staircase or
external staircase, ramps or to a verandah and/or terraces, which have access to the
street or to roof of a building.
An exit may also include horizontal exit leading to an adjoining building at the
same levél.
Lifts and escalators shall not be considered as exits.

—
Revolving and sliding doors shall not be considered as a means of exit.

Exits shall be so located so that the travel distance on the floor shall not exceed

22.50 m. for residential, educational, institutional and hazardous occupancies.

3.2.4 Doorways

No exit doorway shall be less than 100cm in width and shall be not less than 200cm
in height.
Doorways for bathrooms, w.c., stores etc. shall be not less than 75¢cm wide.

Exit doorways shall open outwards, but shall not obstruct the travel along any exit.
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No door, when opened, shall reduce the required width of stairway or landing to
less than 90cm, overhead or sliding dodrs shall not be installed.

Exit door shall not open immediately upon a flight or stairs; a landing equal to at
least the width of the door shall be provided in the stairway at each doorway, level

of landing shall be the same as that of the floor which it serves.

3.2.5 Stairways

The minimum width of internal staircase shall be 1.50 m.

Stairs shall be constructed of non-combustible materials throughout.

Minimum tread 300mm and maximum riser 150 mm.

Handrails shall be provided with a minimum height of 90cm from the center of the

tread.

The minimum headroom in a passage under the lading of a staircase and under the

staircase shall be 2.2m.

External exit door of staircase enclosure at ground level shall open directly to the

open spaces.

3.2.6 Ramps

Ranips with a slope of not more than 1 in 10.
The minimum width of the ramps in educational building shall be I.an.
Handrails shall be provided on both sides of the ramp.

Ramps shall lead directly to outside open space at ground level or courtyards or

safe place.

3.2.7 Corridors

* The minimum width of a corridor in an educational building shall be 1.50 m.
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3.2.8 Basement

The basement shall not be used for kitchen and dining.

The minimum height of the ceiling of any basement shall be 0.9 m and maximum
of 1.2 m above the average surrounding ground level.

The access to the basement shall be separate from the main and alternate stair-case
providing access and exit from upper floors.

Kitchen, bathroom and toilet shall not be permitted' in the basement.

For basement ventilation minimum 2.5% of the floor area spread evenly round the

perimeter of the basement.

3.2.9 Mechanical/Electrical services

Located away from building or on the periphery of the building.

Access segregated from dwelling occupancy.

3.2.10 Fire fighting system

Over head tanks.

Statié storage tank.

Fire hydrants.

Portable ﬁre'extinguisher. Hose reel.

Automatic sprinkler system.

50,000 liters of water if total covered area exceed 1500 sqm. Under ground static water

storage tank and 10, 000 in case of hose reel.



3.3 How to make Schools safer and secure

(Source: Crime prevention through environmental design)

CPTED is a powerfu] cdncept that may be used to improve the productive use of space.
Architectural features and structural enhancements and spatial definition can deier, detect,
and delay potential violent offenders from entering school campuses and buildings.

3.3.1 Understanding the Threat

Integrated school security measures include prevention, control, detection, and intervention
in ordér to be cémprehensive and effective. The threats to a school are either going to be
external (threats from outside influences and persons), or internal (threats from students,
faculty, staff, workplace violence).

CPTED caﬁ ’make a direct impact on reducing the outside external threat through use of
natural access control, bsurv.eillance, territoriality boundary.

Safe  School Design invol{/es four key areas that should include security
layering/defensible space planning practices: 1) Site design 2) Building Design 3) Interior
Spaces 4) Systems & Equipment

J Sife Design includes features of Landscaping, Exterior Pedestrian Routes,
Vehicular Routes and Parking, Recreational Areas.

o Building design includes features Building organization, Exterior covered
corridors, Points of entry, enclosed exterior spaces, Ancillary Buildings, Walls,
windows, doofs, roofs, and Lighting.

. Inte:rivor spaces include features of Lobby and reception areas; Corridors; Toilets
and bathrooms; Stairs and stairwells; Cafeterias, Auditoriums, Gyms; Librariés and
media centers; Classrooms; Locker rooms; Labs, shops, music, computer rooms;

and Administrative areas.
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e Systems and equipment will include features such as Alarms and surveillance
systems; Fire control; HVAC & mechanical equipment; Vending machines; Water

fountains; Elevators; Telephone and info systems.

SITE PERIMETER

o Clearly establish and define school property lines or
edge.
o Secure the site perimeter and limit access with

selected entry points.

e Locate site entry points in areas of high visibility

where they can be easily observed and monitored by

staff and students.

Fig 3.12 Site perimeter

o Segregation of vehicular movement to avoid any accidents.
e Vehicular movements are restricted to certain zones.

¢ Create boundaries that delineate public, semi-public, semi-private, and private

spaces

Creation of internal boundary controls the access.

EXTERIOR PEDESTRIAN ROUTES
e Design exterior sidewalks to clearly mark routes.
e Direct pedestrian circulation to a few selected entry points.

e Provision of buffer between pedestrian and vehicular movement.
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SICAL BUFFER
BMKN PEQENTRIANAND =
TENICULAR ROUTHS.

»mem%‘m e

Fig 3.13 Safety buffer Fig 3.14 Landscape buffer

RECREATIONAL AREAS
* Provide multiple enclosures around recreational areas to achieve greater access
control.

e Provide separate facilities related to recreational
areas such as restrooms, water fountains, and
vending areas when applicable.

e Locate recreational areas in a visible location

whenever possible.

WEE umawmm BALL
TR T ewnmnmm :

Flg 3.15.Secondary enclosure

ADMINISTRATION AREAS

* Locate administration areas adjacent to the main

entry and lobby.

¢ Incorporating extensive interior glazing in Fig 3.16 locatlon of adm blockA
administration areas to provide unobstructed views and natural surveillance.

35



* Design and locate the administration area to reinforce its role as the guardian of
school facility.
SITE UTILITIES
* Fence site utilities to limit access.
* Provide unobstructed views to these areas from

the school building to enhance monitoring.

COORBIATE LOCATION OF
TS UNLITIES TO PROMOTT

Fig 3.17 Secure site utilities
& limit access

ALARM & SURVEILLANCE SYSTEMS
o The use alarm & Electronic system can greatly increase safety and security of
school areas.

o Locate detection devices at critical entry points and in rooms that contain valuable.

equipment and also

e Locate detection devices at typical
locations include parking areas, the
lobby and main entrance, enclosed

stairwells and blind corners

o  Utilize audio and/or motion sensitive

"

SOV STRATEGICALLY POSITIONSD » | |
b el R detection systems and alarm systems .
BADNOPERIETER

Fig 3.18 Electronic surveillance when possible.

36



'3.3.3 General Guidelines

e Perimeter of the school should be defined and fenced.

e Parking lots; should be plaged in high visibility area or near main entry

. Landscapin’g should not restrict view of area.

¢ Main entry into the school is required to be handicapped accessible.

. anskid materials should be used.

o All travel ways must ‘be wide enough to permit wheel chairs without disrupting
pedestriaﬁ traffic.

° Administfative offices should have clears lines of site of the play ground, parking
areas énd entry road.

e Parking and circulation areas should be placed in view of the classrooms.

e Vehicular and pedestrian movement should be segregated.

o Paths should be large enough to accommodate large volumes of students.

o Signage should be clear, reasonably sized and placed in a way that is easily viewed,

also not obstruct the view and provide any hiding place.

"

e Blind spots and entre;pment points must be minimized.

¢ Covered corridors should be designed so access to the upper floors of a structure is .
nof possible'._

¢ Walls located in highv vandalism areas should be constructed of durable materiél
resistant to graffiti and vandalism.

. Decbfative materials should be used for aesthetic value, but the walls must be
designed in a way in which climbing is not possible.

e CCTV plaéed strategically at entrances, exits, hallways. Cameras should operate

continuously and videotapes analyzed & archived.
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Alarms provide security in isolated areas and it should be located in isolated areas

such as rest rooms and locker areas.

Have self engaging locking mechanisms on all windows.

Weapon detectors can be integrated within an entry way.
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FIELD STUDY (DESIGN ANALYSIS)

The aim of analyzing these case studies for the identification of design parameters,
which contribute to the fulfillment of performance criteria, which in turn are
prerequisites for the fulﬁllmgnt of safety and security needs. These performance
- criteria have been identified in the preceding chapter. Thus, the case studies will

be analyzed with respect to these preconditions..

Topiés covered in this chapter
o Design Analysis
e Case study 1. Our Lady of Fatima Sr. Secondary school, Aligarh
o Case study 2. St. i“edallis Sr. Secondary School, Aligarh
o Case study 3. UPRAS Sr. Secondary School, Vasant Vihar, New Delhi
¢ Case study 4. D.P.S., Mathura
o Problems Identified

e Observations of Case Studies

CHAPTER 4



4.1 DESIGN ANALYSIS OF CASE STUDIES

From literature study it is clear that accidents and crime in school campus can be prevented
by following concepté: |
1. NATURAL SURVEILLANCE
2. NATURAL ACCESS CONTROL
3. TERRITORIALITY -
4. MAINTENANCE & IMAGE
5. NEIGHBORHOOD CONCEPT.
Architect role is to incorporate the Architectural vocabulary of the above points in design
of our buildings.

Archite-ctural Vocabulary of the above concepts
» Site Planning

Building Organization

Interior Design

Equipments/system

Services

Material

YV V.V V.V V

Maintenance
» Others

The folloWing‘case studies will be analyzed for the above said points to fréme the design
guidelines for the érifné free housing:

e Case study 1. Our Lady of Fatifna Str. Secondary School, Aligarh

o (Case study 2. Sf. Fedallis Sr. Secondary School, Aligarh

o Case study 3. UPRAS Sr. Secondary School, Vasant Vihar, New Delhi

e Case study 4. D.P.S‘, Mathura
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4.2 CASE STUDY 1. Our Lady of Fatima Sr. Secondary School, Aligarh'

It is Located in the civil lines area of Aligarh and 2.5 km away from the railway station,
this school was established in 1968.The site area of the school is about 4.2 acre and
building block is three storey high with central court yard. The site for study has been
selected to find out the various demerits and merits in planning, designing and detailing of
various building components and also to understand the possible design factors responsible
for accidents and crime in school campus.

4.2.1 General Information

Site Area = 16996.35sqm
Ground Coverage = 30%

Play Ground area = 7284.15sqm
No. of storey = G+2

No. of Students = 1650

-Built Form = U Shape

Primary circulation = singly loaded corridor

RESI.

RES!.

PLAY GROUND "

)
ENT. [

Fig 4.2.1 Site layout
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4.2.2 SURROUNDINGS
The school campus is surrounded by residential development on three sides and school on
;)ne side. It is'locafed adjacent .to hea-vy‘ traffic road and due it location, résult in many
‘major and minor accident due to moving traffic in peak hours.

4.2.3 ENTRY/EXITS

Only twov entry and exits are provided, well defined and equipped with santry box at both
the entrances of the campus.
| 42.4 SCHOOL BOUNDARY AND FENCING

The boundary wall of school abutting the major road is
solid and high enough to control access but obscure

visual surveillance both from in side and out side the

campus.

Fig 4.2.2 Design Qf site imeter
Faulty detailing 6f the fencing on north side of the school perimeter provides easy acceés
from near by school building.
425 VEHICULAR AND PEDESTRAIN MOVEMENT
Traffic congestion at peak hours resulted to many major and minor accidents on abutting

road because no-parking lots for the bus and rickshaw is provided in the campus and also

no separate entry for the visitors and service delivery is provided.
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There is no segregation between vehicular and pedestrian movement. Parking zones are not

defined and segrégated. Vehicular traffic is not restricted in school campus.

Fig 4.2.3 View of Traffic at peak hours
4.2.6 PLAY GROUNDS

Play grounds are located away from the school building
thus obscured visual surveillance and also the vehicular

path also bisects playground and basket court.

Fig 4.2.4 No speciﬁe.d‘parking

Trees have grown naturally in the

Volley ball court is not viewed from the playground, having dense foliage and
upper storey due to presence of dense impede surveillance and shrubs are too
foliage of trees ‘and playing equipments are high and dense and provide easy space
not properly maintained. for hiding. |

Lack of maintenance of M.H. covers and
surfaces of the "playing areas result in

accidents.

Fig 4.2.5 Trees obstructing the
visual surveillance
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Fig 4.2.6 Lack of maintenance

4.2.7 BUILT FORM / ENTYR & EXITS TO BUILDING
Building block of the school is U shaped with three storeys and having an enclosed

courtyard safe from the

N
7

three sides and main

NN
NN

BN

N

PR

entrance to the school is BRI
: ¥, LANDSCAPE COURT

NN
\i\‘\ N

ASSEMBLY GROUND

N

located  near  the

“administration  block

SCHOOL BLOCK

and other secondary .
| ] STAIR CASES
7% ADMINISTRATION BUILDING

entrances are secured

after hour use.
Fig 4.2.7 Built form

4.2.8 ADMINISTRATIVE BLOCK

From administrative visual surveillance of main
entry is not possible due to positioning of
windows and blocking line of sight with
landscaping. And also natural surveillance of staff
parking, cycle stand and playground is not

possible from administrative block.

Over hangs over the entries are not sufficient

i

R —r wide enough to provide safety from sun and rain.
Fig 4.2.8 Width of canopy
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4.2.9 STAIR CASE AND STAIR WELL
Stair case are located at the junction and therefore it is
not possible to keep a watch on person app;oaching the

stair case and mainly enclosed type of stair cases are

used for vertical circulation.
The hand rail design does not provide natural
surveillance.

Faulty design of stair case provides sliding activities.

Natural light in the stair case is not sufficient.

All the stair case is directly leading to roof.

Natural surveillance of the stair case is not
possible from class room and
administrative block.

The critical junction of stair case and
corridor are susceptible to congestion

during rush hours.

Access to the underneath of stair case is not
Fig 4.2.9 Location and design
of stair case

4.2.10 RAILING AND PARAPETS

restricted.

Design of railing does not allow
surveillance from ground.
Height of the railing and parapet is low as

compared to standard.

Fig 4.2.10 Design of railing
and parapet
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4211 CLASS ROOM AND LABS

There is no vestibule is pfovided at the entrances of class room and labs to accommodate
the traffic at peak héms .Every class room having two entries and eighty percent of class
room windows no providing surveillance to recreational areas, parking and entry/exits.-
Doors of the class room and labs not having sidelites to increase surveillance of corridors
and also no't having any locking and kick pad system.

' : | Faculty or staff station ih laboratory does not have visual
| statién to work room and entry areas.

‘No, lockable room for stbring costly tool and equipments.

For the safety of the laboratory no fire extinguisher are

there.

Fig 4.2.11 View of labs

5.2.12 TOILETS

Toilet block is isolated from the main school building thus
result in lack of natural surveillance.

Entrance lobby of toilet provide negative space that may
used for hiding purposes. | |

Drainage and maintenance of toilet is poor result in

slipping of the students.

No, provision of toilet for wheel chair user Fig 4.2.12 Door lites are

not provided

e

. Fig 4.2.13 Toilet block is isolated from main block
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4.2.13 HIDE OUTS

Spaée behind stage is used for hiding because no

Visual access is possible.

Fig 4.2.14 Neglected and hide
outspaces

4.2.14 OTHER ASPECTS
Utilities like A.C., generator room and transformer

access to these are not restricted

Fig 4.2.15 Access is not
restricted to utilities -

Sharp corners of column in the corridors cause injuries
due to hitting in congestion.

Single step in corridor cause falling in peak hours.
Multipurpose hall is constructed on one corner of the site

thus lack natural surveillance.

All the junction of the corridors is bisecting each other at

90 degree.

Sufficient open space not left all around the building for the movement of fire tendor in

case of fire break out. Landscape courts are not properly maintained.
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e R R

Fig 4.2.16 Improper designing of columns and levels

4.2.15 INFERENCES

o Parking spaces if not provided inside the school campus result in increase of
conéesﬁon' to the abutting road at peak hour and ultimately result into serious
acp‘i'dénts and crime.

. S(')IidA aﬁdb high boundary resist access but at the same time obscure visual
surveillance.

¢ Improper defined routes result in accident and unnecessary quarreling,

o Built form of the school play an important role in prevention of crime.

o Insufficient spaces all around the building block provide easy access from

surrounding building and also restrict the movement of fire tendor incase of fire

.o

accidents.
o Sharp edges of columns and wall result in injuries.
e Blind corner in the corridor obscure surveillance.

o Improper detéiling Qf railing and parapets Obstruct visual surveillance and also
result in fall of the student during rush hours.

e Narrow widening at critical junction creates problem in peak hours.

¢ Dark and ﬁarrow spac%:s provide hiding places.

e Dense foliage obstruct surveillance, lighting and provide potential hiding places.
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e Isolated areas are more 1ll maintained.

e Insufficient over hang does not provide safety from sun and rain.
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4.3 CASE STUDY 2. St. Fedallis Sr. Secondary School, Aligarh

It is Located on the outskirts of the city in industrial area of Aligarh and 5.5 km away from _

the railway station -this school was established in 1996.The site area of the school is about

5.2 acre and building block is three storey high with central court yard. The site for study

has been selected to find out the safety and security measures have to be taken in account

- while desigriing a school campus on outskirts of the city and also to understand the

possible design factors responsible for accidents and crime in school campus.

»

.4.3.1 General Information
Site Area =21043.74sqm
Ground Coverage = 30%
Play Ground area = 5892.24sqm
No. of storey = G+2
No. of Students = 850
Built Form = C Shape

Primary circulation = singly loaded corridor
432 SURROUNDINGS:

The school campus is surrounded by
vacant land on the.three sides and one side
abutted by the main road and whole

campus lies away from the main city.
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. TOILET,
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Fig 4.3.1 Site Plan

1) Electric/ switch room 2) Santry box
3) Shop



4.3.3 ENTRY/EXITS

Only one entry and exits are provided, well

defined and equipped with santry box at the

entrances of the campus.

4.3.4 SCHOOL BOUNDARY AND FENCING

“The boundary wall of school enclosing the
entire campus is not strong, durable and high
enough to obscure any access from outside the

campus.

4.3.5 VEHICULAR AND PEDESTRAIN
MOVEMENT

Fig 4.3.3 Site perimeter

There is no specified parking space for bus, staff and
students. All the students park their vehicles in the set
back areas not properly defined.

There is also no segregation between the pedestrian and

vehicular movement .Main drive way bisect the campus

and reaches directly to play ground this may give rise to

accidents and crime in school campus.




4.3.6 PLAY GROUNDS

Location of play field is such that it
is viewed properly from the class
room.

There is no enclosure around the play

ground and courts to limit the access.

Play grounds are not properly maintained and landscaped.

Fig 4.3.5 Playground

4.3.7 BUILT FORM / ENTYR & EXITS TO BUILDING
| Building block of the school is “C” shaped

with three storey and having an enclosed

SECOND.ENTRY}/// . »
G courtyard safe from the three sides and

viewed properly from the administrative

Ay - block as well as from the corridors and there

...........

MAIN ENTRY l!@ are three entrances to the building.

.....

HB‘ ' s
SECOND.ENTR 2 [ }C!"/QO!PP UILDING

Fig 4.3.6 Built form o ,
- Fig 4.3.7 Canopy design at entrance

Main entrance to the school building is located near the administration block and other
secondary éntrances do not have natural surveillance from the administrative block and
class rooms.

Canopy above tﬁe enfrances are not wide enough to protect the students from sun and rain.
4.3.8' ADMINISTRATIVE BLOCK

Location of the administrative block is such that natural vsurveill’an’ce df‘_,,\'g}le,\,cgrridors, inner.
courts, asse.mbly_lis' not obsqured. But the main entrance gate(iS‘nlot“ viAeWt;d from the

administrative block.
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~ Fig 4.3.8 Natural surveillance from adm. block

4.3.9 STAIR CASE AND STAIR WELL
Stair case is located at the junction and
enclosed type, surveillance is not possible from
the courts, corridors and administrative block.
The hand réils provide natural surveillance but

not impend the sliding activities.

All the stair case is directly leading to roof.
Sufficient landing space is provided to
accommodate the traffic in peak hour to reduce
congestion,

Access to the underneath of stair case is not

restricted.

4.3.10 RAILING & PARAPETS Fig 4.3.9 Stair case detail and design

Design of railing provides surveillance from the 10wér floors. Parapet does not provide any

surveillance.

Fig 4.3.10 Railing and parapet detail
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" 43.11 CLASS ROOM AND LABS

There is no vestibule is provided at the entrances of
class room and labs to accommodate the traffic at peak
hours .Every class room having two entries

Doors of the class room and labs not having sidelites

to increase surveillance of corridors and also not
having any locking and kick pad system. All the labs are Fig 4.3.11 Class room

located on the ground floor.

Faculty or staff station in faboratory does not have
watch on work station and - entrance. Also the
designing layout obstruct the visual surveillance of

the entire labs No, lockable room for storing costly

tool and equ‘ipments. For the safety of the laboratory

no fire extinguisher are there.

P

4.3.12 CORRIDORS

Corridors are singly loaded internal corridors and wide
enough (1.8 m) to accommodate the traffic in peak
hours and to allow: easy circulation with out any
obstruction.

The surveillance is possible from the inner courts and
administrative block.

It cuts each other at 90 degree, thus creating a critical

junction, which is more prone to accidents and also

obscure visual surveillance.

Fig 4.3.13 Corridor junction
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Location of the control point is such that it does not
have visual surveillance on the entire library and also
the column and arrangement of seating obstruct the
visual surveillance. -

There is no provision of vestibule at the entrance of

the library.

Fig 4.3.14 View of library

4.3.14 TOILETS

Toilet block is segregated from the main school block thus result in léck of natural
surveillance.

Entrance. lobby of toilet provide negative space that
may used for hiding purposes.

Drainage and maintenance of toilet is poor result in

slipping of the students.

No, provision of toilet for wheel chair user.

Fig 4.3.15 Toilet block
43.15 HIDE OUTS

In designing of external walls alcoves and niches are provided this provide the better
opportunity for hiding.

Designing of projection provide opportunities to climb to upper floors.

Fig 4.3.16 Design faults
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4.3.16 UTILITIES

Electrical/ switéh room is built oﬁ the periphery of the
site and lalllso véry close to the éonfectionary shop
entry to this area is not restricted which may result in
some kind of accidents.

Ed

‘Drinking fountains are segregafed from rest of the

_ ' _ : Fig 4.3.17 Access not restricted
building so, visual surveillance is not possible. :

Fig 4.3.18 Isolated and segregated areas
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4.3.17 INFERENCES
o Parking spaces if not provided inside the school campus result in increase of
congestion to the abutting road at peak hour.
o Single entry/ exit help to control access.

e Site boundary of sound and optimum height is sufficient to control access and

allow natural surveillance.

e  All the vehicular routes and movement locked at one side of school campus.

¢ Built form of the school play an important role in prevention of crime.

o Insufficient spaces all around the building block provide easy access from
surrounding building and- also restrict the movement of fire tendor incase of fire
accidents.

o Sharp edges of columns and wall result in injuries.

e Niches and alcoves in external wall provide spaces for hiding.

e Projection or any other‘canopy design not provides easy access to upper storey.

o Blind corner in the corridor obscure surveillance..

¢ Recreational areas are not directly approached by the outsider.

o Isolated areas are more ill maintained.

o Insufficient over hang does not provide safety from sun and ralin..

e Narrow widening at critical junction creates problem in peak'hours.

» Enclosed type stair case obscure visual surveillance.
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4.4 CASE STUDY 3. UPRAS Sr. Sec. School, Vasant Kunj, New Delhi

It is Located in South Delhi with close proximity to R.K. Puram and Haus Khas.This
‘school was éstablished in 1984.The site area of the school is about 3.5 acre and building
block is two storey high with multiple central court yard.

4.4.1 General Information
Site Area= 14164.05sqm I vl L

Ground Coiferage =30%

|
BQLLY BALL GOURT

Play Ground area = 3470.19sqm -

PLAY GROUND |4

- No. of storey = G+1

o 2
No. of Students = 1500 @
Built Form = Multiple court type
Primary circulation = singly loaded G 2
cormidor k RESIDENTIAL
| Fig 4.4.1 Site layout
442 SURROUNDINGS 18520 Siie fayou

The school campus is enclosed by the road on all four sides, with main road at front.and

having residential development on all the four sides.

4.4.3 ENTRY/EXITS

Fig 4.4.3 Secondary entry gate

Fig 4.4.2 Main entry gate

Three entry and exits are provided, from the main approaching road, main entry
equipped with santry box other two entries for the students and one entry reserved for
service purpose. Through service entry access is possible because it is opening directly
in the play ground so that there may be chances of accidents and unauthorized access of
the intruders. Entries at the crossing of the roads should be avoided because they are
-more prone to accxdents Entries at the crossing of roads should be av01ded because

they are more prone to acmdents 57



4.4.4 SCHOOL BOUNDARY AND FENCING
The boundary wall of school is strong, durable and maintained but it is high enough and

obscure natural surveillance from the roads in side the campus.

Fig 4.4.4 Site perimeter

4.4.5 VEHICULAR AND PEDESTRAIN MOVEMENT -
There 1s no segregation of vehicular and pedestrian
movement and also no specified parking space allotted for
the bus, staff and students and services.

Most of the parking is done outside the campus on the main

road this cause congestion at peak hour’s results in to

Fig 4.4.5 Visitor’s parking

number of accidents and injuries to the inmates.

Two wheeler and cycle are parked in the side set back areas

of the school building.

Fig 4.4.6 Staff and student parking 58



4.4.6 PLAY GROUND |
The location of the play ground and courts is such that they are properly viewed from

the ééhool building. Volley ball courts are placed very close to the school building
which may results injuries and breakage of window glass.
These are not enclosed to limit the access. Play ground are not having any seating for

viewers and no trees are planted to provide a shading place.

Fig 4.4.8 Volley ball court

Fig 4.4.7 visibility from building

4.4.7 BUILT FORM / ENTYR & EXITS TO BUILDING

Building blockiof the school is having multiple courts, two storey and having three courts

properly viewed from the corridors and class

rooms. There are two entries to school block

one entry near the administrative block and P COURTS||

R -

D
PR

other for stlidents due to multiple courtyards

SECERNINRNEN

planning nur‘riber' of secondary entry/exits

T

increases so it is very. difficult to control the

access points.

Fig 4.4.9 Built form
1) Stairs case and 2) Toilet

59



Fig 4.4.10 Secondary entry Fig 4.4.11 Main entry

Canopy above the building entrances are not wide enough so as to provide shelter against

rain and sun.

4.4.8 ADMINISTRATIVE BLOCK

Administrative block is locked near

"BOLLY BALL COURT

the main entrance of the school such

that natural surveillance of the

entry/exits of school campus is not COURT

T T LTI

obscured. But the inner courts are not : ‘.j"ff' é CHOOL BLOGK

viewed from the administrative block.
4.4.9 STAIR CASE AND STAIR WELL :
Fig 4.4.12 Adm. block
Location of the stair case is such that, allow natural surveillance from the corridors,
library, staff room and administrative block, this also prohibits the easy access to stair

case from outsiders. Enclosed type stair cases are avoided. Access to under side of the

stair case is not restricted.

Flg 4.4,13 Stair case




Sufficient lahdirig é‘péce is provided at the meeting edge of corridors, to free movement of
the user. Design of railing allow visual surveillance, but allow sliding activities.
4.4.10 RAILING & PARAPET

Height of railing is 900 mm and design of railing and parapet not allow visual surveillance

from the lower floors.

4.4.11 CLASS ROOM/LABS
Location of the class rooms and placement of
windows allow natural surveillance of play

grounds, inner courts, and basket ball courts.

L i Windows and doors of the class room and labs
Fig 4.4.14 Parapet design : -
- are not strong enough to restrict the entry of
“intruders.
Sidelites are not provided in doors.

Al the labs are restricted to ground floor.

From staff cabin does not allow visual

o surveillance of the whole lab and entry point.
Fig 4.4.15 Natural surveillance

thx_ough windows

‘Fig 4.4.16 Iterior of lab Fig 4.4.17 Class room
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4.4.12 CORRIDORS
Corridors are singly loaded and wide enough (1.8

m) to accommodate the traffic in peak hours and to

allow easy circulation with out any obstruction.
Critical junctions, of the corridors are chamfered to Fig 4.4.18 Meeting detail of column
provide ample space, allow free movement to avoid and railing

any congestion.

Columns are flushed with the railing to allow

movement without obstructions.

Opening of window panels in the corridor may

results in serious injuries and - also create Fig 4.4.19 Corridor junction

obstructions.

4.4.13 LIBRARY
It is located on the first floor and the entry to the library is visible from the administrative
block. Only single access point is there in library for control and surveillance.

Stacks in the library are placed in front of the windows. There is no lockable room inside

~

the library to keep costly items.

Fig 4.4.20 Library
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4.4.14 TOILETS

Toilets blocks are located near the stair BOLLY BALL COURT

case in main corridors so as to increase

natural surveillance.

Flooring of the toilet is antiskid type,
COURT
the entire service pipe are concealed.

N

S "' SCHOOL BLOC
There no provision of toilet for wheel sttt
‘ Fig 4.4.21 Toilets
chair user.

4.4.15 OTHER ASPECTS

External wall of the school ﬁaving t0o muéh of
alcoves and fniéhés that result in serious
injuries, space for hiding | and' projection

provide opportunities to climb up to upper

storey.

-

Fig 4.4.22 External facade
Canteen block is flush with the site
boundary wall creating a obstruction

in the movement of fire tendor and

also providing opportunity of access to
school campus from the surrounding

areas.

| Fig 4.4.23 Blocking set back -
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4.4.16 INFERENCES

» Design of site boundary allows natural surveillance and recess unauthorized access
control.

o There are not too many entries to the school campus.

e All the vehicular traffic restricted on one side of school campus.

» Parking spaces if not.provided inside the school campus result in increase of
congestion to the abutting road at peak hour.

o In multiple courtyards planning special stress is to be given on access control.

¢ Entries/ exits near the road crossing avoided.

* Enclosed play ground and recreational areas reduces the chances of accidents and
crime in the campus. |

e Too many niches and alcoves in the external wall design avoided.

e Enclosed type stair case obscure visual surveillance from near by areas.

o Location of the toilet in close proximity to staircase increases the natural
surveillance itself.

¢ Singly loaded corridors are best circulations in school building.

o Chamfering of junction reduces the chances of accidents during rush hours and also

increases the visual surveillance.
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4.5 CASE STUDY 4. D.P.S. Mathura

"It is located in Mathura, Reﬁnéry Township about 10 km from the main city. School
established in 1982;' site is about 5.6 acre and building is two storey high with multiple
courts. Basically whole school building is divided in two block senior wing (6-12 class)
and junior wing (1-5 class);

45.1 General Infofmati'on

Site Area = 22662.49sqm

Ground Coverage = 35%'

Play Ground area = 4419.18sqm

No. of storey = G+1

No. of Students = 1750

Built Form = Multiple court type

Primary circulation = singly loaded corridor

PLAY GROUND

P L A S R L S T

SENIOR WIN

It g

staff/ std. parking

TEMPLE

Fig 4.5.1 Site plan
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4.5.2 SURROUNDINGS

The school campus 1s enclosed by the road on three sides, with residential development on all

the four sides.

4.5.3 ENTRY/EXITS

Single entry and exits are provided, from the main
approachingv rqad, main entry equipped with santry
box and about 6 mts wide. |

4.5.4 SCHOOL BOUNDARY AND FENCING

School campus is enclosed by the boundary wall but

not high enough to control the access from outside.

Fig 4.5.3 Site boundary

45.5 VEHICULAR AND PEDESTRAIN
MOVEMENT

Vehicular and pedestrian routes are not defined in the

school campus but some effort is done, bus parking-

space is allotted outside the school campus. Staff and

student parking is done inside the campus but not

specified properly.
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that they are properly viewed from the school

building. These are not enclosed to limit the
access. Play ground are not equipped with seating
arrangement for viewers and no trees are planted
to pfovide a shading place. |
4.5.7 BUILT FORM / ENTYR & EXITS TO
BUILDING

Fig 4.5.5 Play ground and courts are

&2
LA

‘not enclosed

Fig 4.5.6 Built form

Building block of the school is having enclosed courtyard planning, two storey and

having three courts properly viewed from the corridors and class rooms.
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There are three entries to school block one entry near the
administrative block and other for students and staff.
Secondary entries are well secured by means of iron Gate

to restrict the access.

Ao e A

_ LIBEADM. 7

Fig 4.5.7 Secondary entraﬁce

4.5.8 ADMINISTRATIVE BLOCK -

Administrative block is placed near the main entrance of the school block such that natural
surveillaﬁce of the entry/exits of school campus are not obscured. But the inner courts are
not viewed from the administrative block.

Reception lobby has efficient glazing and located in such a way that pafh to secondary and

main entry to the campus is visible. Fees counters are provided in the administrative block.

Fig 4.5.8 Main entry equipped with sahtry box
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4.5.9 STAIR. CASE AND STAIR WELL

Stair cases are located at the comners of the

building blockand are enclosed type.

Sufficient landing space is provided at the

geie g

/SENIOR WING

AL APl A |

junction of corridors and stair case.

All the stair cases are direcﬂy approaching up to

roof level making access to roof easy.

‘Under side of the stair case are not enclosed but

- Fig 4.5.10 Location and design of stair case

45.10 RAILING & PARAPETS

Railing and parapets are solid half brick thick and obscure
natural surveillance from inner courts.
The height of the roof parapet is 600 mm may result in

~some accidents like roof fall.

Fig 4.5,11 Design of railing and parapet |
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4.5.11 CLASS ROOM/LABS

Location of the class rooms and windows are such that
natural surveillance of main eritry,,play ground students

and staff parking is not obscured.

Window opening is not provided on wall of class room

facing corridor. Doors of the class rooms and labs are

Fig 4.5.12 V1s1b111ty from class room

not having any sidelites.All the labs are locked at ground floor.

4.5.12 CORRIDORS
Corridors are singly loaded and wide enough (1.8 m)

to accommodate the traffic in peak hours and to
allow easy circulation with out any obstruction.

Critical junctions, of the corridors are not chamfered
to provide ample space, allow free movement to
avoid any congestion. Columns are flushed with the

railing to allow movement without obstructions.

4.5.13 LIBRARY/ MEDIA CENTRE - Figd.5.13 Corridor

Library is located in close proximity to main entry and near the administrative block.
Visual surveillance of the main entry from the librafy and also surveillance of library from
adm. Block is possible.

Media centre is located close to the administrative building.

Media centers having minimum opening to reduce the access control from outside and

/LIBRADM.

properly viewed from the staff /faculty room.

"
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In library block rha_in desk is placed closed to the entry to control the access, location of
desk is such that it captures the unobstructed view of whole library. Stacks are placed away

from the window opening ﬁeglecting any hiding place.

AT AI R T Y

“SENIOR WING

LT S T A 8

4.5.14 TOILETS

Toilets blocks are located near the stair case in

main corridors so as ‘to increase natural

surveillance.-

Flooring of the toilet is antiskid type, the entire Fig 4.5.14 Location of library bloék
service pipe are.bgjncealed. There no provision
of toilet for wheel chair user.

45.15 OTHER ASPECTS

External Wall of the school building having to much of niches, sharp corners and alcoves,
which may cause serious injuries to students and also creates spaces for hiding. B
Blectrical | utlities  like
pole, A.C. and othér units
the access 'éo_ these utilities
should be restriéted and

should be beyond the

control limits of students.

Fig 4.5.15 Access to utilities




4.5.16 INFERENCES
e Limited entry to the campus help in controlling the access.

o Site perimeters if propérly defined and high enough to restrict the unaﬁthorized
entry.

» Provision of parking facilities of bus, rickshaws reduces the congestion on the
abutting road.

» Enclosed court yard planning provide safer and secure environment.

» Location of administrative block help in increasing the total watéh on the whole
campus.

* Secured secondary entries help in controlling access from outside.

 Placement of toilet block in close proximity to the stair well enhances the
surveillance of the toilet block.

o Utilities like electrical room, transformer, and A.C. units entries are restricted and

are enclosed.
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4.6 PROBLEMS 'ID,ENTIFIED IN SHOOL CAMPUS

» Too many entries and access points
* Poor designing of site perimeter
¢ Parking spéce are not specified, poor zoning of parking
e Poor surveillance |
s Poor building detailring such as stair case, facade treatment, Railing and parapet
designing
. Narro\& widening of canoi)y at the entrances not provide shelter from rain and sun
¢ Hide outé sAp'a;:es in building
o Fasy access to terrace and upper stofey
¢ Dense foliage that impede surveillance and provide opportunity of hiding
e Neglected aﬁd'isolated spaces in school campus
. Inadequate,lighting ‘and physical security
. Abse'nce of multiple enclosures around the recreational areas to control the access
. P(;or maiqténance of sérvice's
* No, regards given to fire bye laws in school building

¢ No, attempted is done to make the building accessible to wheel chair user
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4.7 OBSERVATIONS OF CASE STUDIES (Design Factors)

e Campus approached through one entry restricts the movement of stranger and also

remain in visual surveillance.

e Enclosed courtyard planning deﬁne the territory, providés opportunity of
interaction and surveillance.

o Specified bus parking reduces the congestion on abutting road during peak hours.

o Location of the administrative block at the front, near the main entry increaées the.
surveillance. |

e Well secured secondary entrances limit the opportunity of access of strangers.

e Toilets block located -in close proximity to stair case, surveillance of toilets
increases itself.

e Clubbing of recreational areas with utilities like toilets, drinking fountain increases
surveillance.

e Enclosed staircase at the corners of the building obstructs visual surveillance.

e Meeting edge of the corridor and stair case sufficient landing space reduce the

congestion in peak hours.

]

 Chamfering the corners of the corridors at the junction provide space for easy and

unobstructed movement with out congestion.
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FIELD STUDY (SURVEY ANALYSIS)

The aim of conducting the survey is to understand the public perception about
accidents and crime and'secondly for the identification of design parameters,
which contribute to the fulfillment of safety and security needs.

A table has been developed for each parameter, which will show the strong and

weak points of each case study.

Topics covered in this chapter |
. Criferia for selectibn of field sites & general information
o  Survey Questionnaire result
o Public opinion about design factors

e ' Problems identified from field survey (Case study)

CHAPTER 5



5.1 CRITERIA FOR SELECTION OF FIELD SITES & GENERAL
INFORMATION

The variety of approaches aﬁd- data would provide, in the end, a more complete picture of
existing conditions in sphool campus

| The steps in the process involved
5.1.1 Literature rgview
5.1.2 Review of the Design Guidelines and associated materials
5.1.3Interviews, Review, and Inpgt
At the start of conducted direct interyiéws with design professionals, principals, students
and parents to assess .critical aspects of school design and related accidents and crime.
5.1.4 Site Visits and Review
Site visits were xﬁade to school, with thé intent of seeing a cross section of schools located
in as many of districts regions as possible. Furthcr, the site visits provided the opportunity
to collect unstructured data from respondents. In doing so, the surveyor asked the same
génefal quesﬁons ét each site. Responses to these questions often led to follow-up
questions, which provided additional information and data.
5.1.5 Final Findings and Recommendations

Final findings and recommendations is given based upon the preceding research

methodology.
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5.2 SURVEY QUESTIONNAIRE RESULTS

5.2.1. Preferred layout of school building in your town?

1) One storey with central court yard - 50%
2) One storey campus plan ' - 25%
3) Single/two storey building - 20%
4) Multiple storey | - 5%

5.2.2. General built form of school building in your town?

1) U- Plan - 50%
2) H - Plan - 30%
3) Campus plan - 20%

5.2.3. Is building accessible to wheel chair user?

1) No - 90%
2) Yes - 3%
3) Partially - 7%

LAYOUT,BUILT FORM & ACCESSIBILITY
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Built form Fig 5.2.1 Layout, built form and accessibility
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5.2.4. Is there provision of parking facilities in the school campus?

1) Not considered - 60%
2) Speciﬁed ' - 15%
3) Partially . - 25%
5.2.5. Is fire safety measures taken in to account while designing of school campus?
1) Not considered - 70%
2) Considered - 20%
'3) Can’t say : - 5%
5.2.6. Primary circulation system preferred in school campus?
1) Singly loaded corridors (exteriors) - 5%
2) Singly loaded corridors (interiors) . 70%
3) Both (exteriors & interiors) - 10%.

4) Doﬁbly loaded corridors - 15%

PARKING,FIRE SAFETY & CIRCULATION

% RESPONDENTS

]

NOT CONSIDER
PARTIALLY
SPECIFIED
NOT
CONSIDERED
CONSIDER
CAN'T SAY
SINGLE(EXT)
SINGLE(INT)
BOTH
DOUBLY
LOADED

Parking Fig 5.2.2 Parking, firesafety and circulation

Fire safety

Circulation
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5.2.7. Is crime occurred in your school

campus? CRIME IN SCHOOL
1) Yes - 60%
2) No - 30% | s EEme.
@aYES
3) Can’tsay - 10% uno

Fig 5.2.3 Crime in school

5.2.8. Types of crimes have occurred in school campus?

1) Fighting - 35%
2) Vandalism - 25%
3) Kidnapping - - 5%
4) Battery - 10%
S) Graffiti - 4%
6) Theft - 12%
7) Drug possession - 5%
8) Weapon possession - 2%

5.2.9. Causes of crimes in school campus?

1) Lack of surveillance - 60%

2) Undefined enclosures - 20%

3) 1ll maintained areas - 10%

4) Hide out spaces - 6%

5) Insufficient lighting - 4%

5.2.10. Crime by location?

1) Laboratory - 10%
2) Class room - 20%
3) Parking lots - 25%
4) Stair case - 8%
5) Secondary entrances - 5%
6) Toilets . 10%
7) Play grounds - 15%
8) Auditorium - 7%
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5.2.11. Crime by time?

1) -Schodl
2) Recess

hours

3) Immediately after school

4) Evening hours

70

20%
25%
35%
15%

TYPES, CAUSES, LOCATION AND TIME OF CRIME

60

% RESPONDENTS

T

Fig5.2.4 Types, causes, location and time of crime

5.2.12. Is accident occurred in your school campus?

1) Yes
2) No
3) Can’t say

- 70%
- 25%
- 5%

Fig 5.2.5 Accidents in school
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5.2.13. Types of accidents have occurred in school campus?

1) Slip ‘ - 50%
2) Fall - 30%
3) Heat induced illness - 15%
4) Electric shocks - 3%
5) Fire break out - 2%
5.2.14. Causes of accidents in school campus?
1) Blind corners , _ - 25%
2) Sharp edges - 30%
- 3) Vehicular hitting , - 13%
4) Floor finish , - 8%
5) Landing width - 6%
6) Design of hand rails/parapets - 5%
7) Playing equipments - 3%
8) Maintenance - 8%
9) Lighting - 2%
5.2.15. Accidents by time?
1) Recess - 35%
2) Immediately after school - 50%
3) Evening hours - 5%
4) School hours | - 10%

TYPES,CAUSES & TIME OF ACCIDENTS

60

% RESPONDENTS

Types of accidents
Causes of accidents

Fig 5.2.6 Types, causes, and time of accidents

Accidents by time
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5.3 OBSERVATIONS

This survey suggests that following design factors need an attention of an Architect while
planning and designj of school campus. It is also observed that by careful planning of these
faétors, accidents and crimf; can be prevented to certain extent.
As per following factofs_are responsible for accidents and crime in school campus:

e Poor surveillance

e Undefined enclosures

¢ No access control

¢ No, regard to ﬁfe bye laws

e Poor building detailing that results in accidents and easy access to outsiders

e Easy access to terrace and upper floors

o  Blind corners, niches énd projections

e No specified parking

. Inadequété physical security

o Designing with no consideration to physically handicapped person

e In adequate lighting

5.4 PUBLIC OPINION ABOUT DESIGN FACTORS

».4.1 Impression of design of school in terms safety and security?

1) Poor - 45%
2) Satisfactory - 30%

3) Good - 25%
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£

IMPRESSION OF DESIGN IN TERMS OF SAFETY & SECURITY

50
45
40
35
30
25
20
15
10

% RESPONDENTS

POOR  SATISFACTORY GOOD

Fig 5.4.1 Safety and security
5.4.2 Does School can be made safe and secure by keeping in view these four

components in design?

% of respondent

Surveillance  Access control Territories devices

Fig 5.4.2 Four components of design

1) Surveillance - 40%
2) Access control - 30%
3) Territories - 20%
4) Electronic devices - 10%

All of the respondent groups put surveillance issues clearly at the forefront, followed by -

access control then territoriality third and fourth electronic devices.
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5.4.3 Critical areas ot school campus with respect to safety and security?

CRITICAL AREAS OF SCHOOL DESIGN WITH RESPECT TO
- SAFETY & SECURITY
w
-
Z
i
o
Z
o
o
o
w
4
R
Fig 5.4.3 Critical areas of school design
1) Over all layout | - 10%
2) Circulation - 20%
'3) Lighting - 5%
4) Landscaping _ - 10%
5) Building design - 6%
6) Interior spaces - 15%
7) Material - 5%
8) Maintenance - 5%
9) Hardware - 3%
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School District respondent’s suggestions included' natural surveillance designed
into the building. As one said, “[we need] large secure central courtyard with clear
visibility to perimeter points,” and another mentioned “vision windows in all doors
and vision windows and bells at all kitchen/service entrances.

Campuses be designed “so [that the] office can see entrance and parking in order to
see visitors prior to entering buildings.” This is a fundamental element of Safe
School Design, which has been neglected in the past (especially prior to 1993) in
some school planning.

“Limit pedestrian access pbints to campus,” “Separate vehicle entrances/exits for
employees, buses, p,arénts', students, and visitors, Control and lirﬁit thé number of |
entrances to parking lots,” and “Restrict vehicle traffic access when closed - using
gate controls.”

Estéblish boundaries fo_r school property as well as to provide baﬁiérs té keep
tréspassers out. Some said, “[we need] enclosure of school property,” “A fence in
front of the school,”

Call for the use of CCTV installs, CCTV in stair wells more surveillance cameras -
throughout campus, interior as well as exterior,’; “Full camera access from multiple

locations including administrators, parking and entry and exits.
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5.5 PROBLEMS IDENTIFIED FROM FIELD SURVEY
Following are the design factors which are comparatively Good, Intermediate and Bad 1.
Responsible for accidents and érime in School campus.

Our Lady of Fatima Sr. Secohdary school, Aligarh

Good factors Intermediate Responsible for accident/crime
‘Built form Services . Location of Staircase
}Singly loaded corridors | Maintenance No specified parking
Security check post Hardware Approach to roof
Location of Adm. block | Surroundings Isolated toilet block
Material Poor land scaping
| Size of windows No fire hydrants near labs -
’ Over hang

No, side lites in door

Boundary wall Design

Design of parapets / railing

In adequate set back

Un secured secondary entrances

Un enclosed recreational areas

Lighting

Building facade design

Routes

Table 5.1 Our Lady of Fatima Sr. Secondary school, Aligafh
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D.P.S., Mathura

Good factors Intermediate Responsible for crime
Location Lighting Boundary wall

Security check post Services Design of external facade
Built form Maintenance Unenclosed play grounds
Single entry Staircase Access to electrical ut_ilities
Placement of labs Materials Design of railing and parapet
Location of adm & lib. | Hardware Positioning of windows

Parking space for bus

Parking for students

Location of toilets

Landing

Positioning of windows

Table 5.2 D.P.S., Mathura

UPRAS Sr. Secondary School, Vasant Vihar, New Delhi

Good factors

Intermediate

Responsible for accidents

and crime

Built form

Design of building facade | Too many entry/ exits
Natural surveillance Surroundings Boundary wall
Windows location Material Access from surroundings
Corridors Location play grounds Parking
Location of toilets Lighting Routes
Location of stair case Services Unenclosed rec.areas

Location of adm. block

Size of windows

Poor landscaping

Parapets and railing details

 Table 5.3. UPRAS Sr. Secondary School, Vasant Vihar, New Delhi
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St. Fedallis Sr. Secondary School, Aligarh

_ Responsible for accidents
Good factbrs Intermediate and crime
Built form -Hardware Location
Single entry V , Maintenance Site perimeters
Natural surveillance, class room | Services Surrounding
Landing of stair cases - | Stair cases Routes
Location of adm. block Design of building facade
Material | o Critical junction
Design of railing - ) | Design of parapets
Labs on ground floor | Poor land scaping
Enclosed Courtyards | ] Lighting
Security‘check post Unenclosed rec.areas
Comidors 1 Isolated toilet block
In adequate set back
Unenclosed utilities
Over hangs
approach to terrace

Table 5.4 St. Fedallis Sr. Secondary School, Aligarh
On the basis of results obtained, the study areas are analyzed in terms of design, planning
and detaiiing to find 6ut the possible design factors responsible for accidents and crime in
school campus, ﬁnal findings recommendations and guidglines is given based upon the

preceding research methodology.
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DESIGN GUIDELINES

After the extensive literature study, field surveys and case studies of various
schools, we are now in a position to frame design criteria for the safe and secure
environment in school campus against accidents and crime. These criteria can be

directly inferred from the study of the preceding chapters.

Topics covered in this chapter

e General
¢ Design Guidelines

o Conclusion

CHAPTER 6



6.1 GENERAL

From the study it is ¢lear that Accident and crime can be prevented by the following
concepts

1. SURVEILLANCE

The general accidents and crime prevention strategy that seeks to decrease opportunity by
keeping intruders uﬁder observation and/or by increasing their perception of the risk of
being obser;/ed iike “access control”, surveillance is generally divided into three types-
natural, mechanical, and organized

Natural thé use of design, Ai.nc.luding spatial definition and designation strategies, to
increase the actual abilitieé of guardians to observe intruders, as well as to increase the
perception of intruders that they may be observed by others. Examples here would include
the placerhent of windows near building entryways and the design of entrance paths so that
they put pedestrians in view of observers.

Mechanical the usé_ of mechanical or electronic devices for observation purposes, such as
mirrors, closed'circuit television (CCTV), or sound recording devices. Visual observation
is greatly facilitated by appropriate lighting which can help reduce accidents and crimé
opportunity by increasing perceived risks relative to the chances of being obsgrved and can
also help reduce thv¢vfe.ar of crime.

Organized the use of human guardianship (whether formal, as in the employment of
police or lpriva,te security personnel, or informal, as when regular employees or residents

observe a target or target site) to increase the real and perceived effort and risk of entry and

| detection to offenders.
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2. ACCESS CONTROL

The general design/management strategy that is intended to decrease opportunity for

accidents and crime by denying or increasing the effort required to approach a target or

gain entry to a target area. This may also create or increase the perception of risk to the

offender. Access control is generally categorized into three types- natural, mechanical, and

organized:

Natural the use of design, including spatial definition and designation strategies, to deny

or increase the effort and risk of entry and detection to offenders. Natural access control

strategies tend to be more cost effective when they are “designed into” the structure

beginning with the initial, schematic planning phases than added by retrofit.

Mechanical the use of locks hardened or reinforced doors, gates, fences, bollards, or other

similar “target hardening” devices or structures to deny or increase the effort and risk of

entry and detection to offenders. These may also be complemented by electronic devices
associated with surveillance strategies below.

Organized the use of human guardianship (whether formal, as in the employment of-
police or private security personnel, or informal, as when regular employees or residents |
control a target’s site entry) to protect a target or target area by denying entry or increasing’
the real and perceived effort and risk of entry and detection to offenders.

3. TERRITORIAL INTEGRITY

A phrase derived from Oscar Newman’s original notion of “territoriality” (1973) which

focused on fhe physical environment’s capacity, through the design and marking of

space, to create in users and residents the sense of responsibility for and control of that

space such that they will protect and defend it, if necessary. Territorial integrity and

territoriality are promoted by the clear definitions of boundaries such that intruders (as well
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as “legitimate” usérs) can easily determine whether spaces are “public” or “private” in
nature. In well-marked and bounded places, intruders can be easiiy observed and are likely
to be challenged by legitimate users or by space guardians. Territorial integrity is further
| promoted by effective access control and surveillance techniques, as defined above.
4. MANAGEMENT
Used here in terms 6f crime prevention theory and practice, management is the appropriate
and effective use of resources, including personnel, equipment, and supplies, to preserve,
sustain, or repair owned or controlled property so as to achieve crime prevention goals.
Wilsdn and Killling’sA“broken windows”' theory (1982) suggested that small levels of
environméntal, disorder (such as a broken window, graffiti, uncollected trash, etc.) provide
“cues” that no one cares about places (and hence, they are attractive to offenders). There is
a presumed d_evelopmental sequence to such disorder, such that small problems lead to
- larger ones, ‘including the poSsibility of criminal behavior. The function 6f responsible
| management, in this context, is to maintain property under their control so as to not send
out the “wrong” environmental cues.
5. MAINTENANCE AND IMAGE
VThis is reiated to fche neighborhpod"s sense of “pride of place’ and territorial reinforcement.
The more 'dilapidated an ar‘ezi, the more likely it is to attract unwanted activities. The
maintenance and the ‘image’ of an area can have a major impact on whether it will become

targeted or not.
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6.2 GUIDELINES FOR SAFE AND SECURE ENVIRONMENT IN

SCHOOL AGAINST ACCIDENTS AND CRIME

6.2.1. SITE DESIGN

Site perimeter

e The property line of school should be

clearly defined.

o The site perimeter is secured by limiting the
access with selected entry points. Fig 6.2.1, Natural surveillance
' _ through boundary wall
o The materials used for boundary wall should
be such that it maintains the safety and security
as well as natural surveillance to the surrounding areas.
e Natural surveillance is possible

through boundary wall.

e Boundary wall design and material

inhibit graffiti, vandalism and robust. ,
HTDIE BTAtitl, vandalism and o Fig 6.2.2, Design of boundary wall

Entry and Exits ' .
e Entry point to the site is located in areas of highly
visibility where they can be easily monitored by staff

and students.

e Main entrances to the premises shall be of adequate

width to allow easy access to the fire tendor and in

no case it shall measure less than 6 meters.

Fig 6.2.3. Entry points
1) Bus 2) Parent drop-Off 3) Service
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s Security check post should be provided all entry/exits.

. Lighting~ should be installed near

entrances/exits to provide safety in dark.
o If two entries to a campus are needed, they

should be close to each other to allow one

individual to monitor both.

Fig 6.2.4. Position of entries

Vehicular routes and Parking areas

ﬂ o ¢ Establish separate and clearly defined

vehicular routes to service and delivery -
areas, visitor entry, bus drop off, student

parking and staff parking.

Fo

Fig 6.2_.5. i’arking lots
* Vehicular routes and parking areas should be in visual proximity to strategic
| sections of buildings, such as administration
and classrooms.
¢ The vehicular traffic should be locked on one
side 6f the school campus.
¢ Vehicular routes should be segregated from

pedestrian routes.

e Differentiate and identify parking spaces for

L students, faculty, staff and visitors.
Fig 6.2.6. Zoned parking |
1) Zoned parking 2) Visitor parking 3) Faculty/staff parking
4) Parent’s drop-Off 5) Bus drop-Off
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External access to parking areas should be restricted to limited number of
controlled entrances.
Long, straight layouts for parking lots, especially those used by students, should be

avoided in order to reduce vehicle speeds and lower risk to pedestrians.

o Accessible parking spaces should be located as close
as possible to building entrances.

o Parking spaces for the disabled should never be
located at ramped or sloping areas.

e There should be at least two parking space

reserved for wheel chair user.

Fig 6.2.7. Seggregation of circulation
1) Pedestrian Entry Point 2) Path from Parent Drop-Off
3) Path from Bus Drop-Off 4) Path from Zoned Parking

External Pedestrian routes and Canopy

Routes should be well defined with smooth
walking surface and adequately lighted.

Path from the drop-off areas and routes to entry

point need to be wide enough to accommodate

WINOOWS IH BURDING
ALONG BEDESTRIAN
ROUTE - . -

pushing, fighting and accidents LANDSCAPE BUFFER

peak period of use, thus preventing congestion

Minimize hiding place along the pedestrian routes.
Place exterior pedestrian routes so as to
maximize surveillance from inside adjacent space.

Uneven floor and levels differences should be

avoided. PROVISE PHYSICAL BUFFER
BETWEEN PEDESTRIAN AND -
VENKCULAK HOUTES

Walkways should not have a gradient more jpimmsose.

than1:20. Fig 6.2.8. Routes with buffers
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To allow for the Wheelchair user pavement

width should be kept minimum 1.2m.

Tactile flooring shall be made between side

walk arid main road.

Provide physical buffer between side walk
and vehicular routes. Fig 6.2.9. Design of canopy
Paving material should be non-skid, well

marked and anti-glare.

Canopies should be used to provide shaded and dry areas for students.

Recreational Areas
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e Locate recreational areas in visible location whenever

possible.

e Provide separate facilities related to recreational areas

P P T

PRGOL

such as rest room, water fountain and vending areas

where applicable.

e Provide multiple enclosures around recreational areas to -

HRCOHCART BN

AROUND BALL, COUNTH

Fig 6.2.10. Secondary enclosure

Utilize sea through fencing in recreational areas to

enhance supervision.

Avoid blocking line of sight into recreational areas

PROVIOE SECONOCARY ENCLOSURE
WITH UIMITED ACCESS TO BALL ...
COURTS.TO BNHANCE AGCESS
CONTROL

with fencing, signage and landscaping.

Fig 6.2.11 Fencing material
Locate hard courts areas away from the building. '

Protect the window dpening located near hard courts

with mesh covers that permit light and ventilation as well as emergency ingress

and egress.
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e To enhance player and spectator safety, safety borders should be provided around
basketball courts--a minimum of six feet wide along the sides and eight feet wide

on the ends. Walls or protrusions at the ends of courts may require padding, where

safety borders are too narrow.

e Playground equipment with sharp edges, rough surfaces, or hazardous projections
that may entangle clothing or cause injury should be avoided.

Sighage

» Design signage with large and bold graphics and simple direction.

o Design signage to eliminate spaces that permits o
) |
concealment. / :

* Avoid blocking lines of sight with signage. | - KloH  SeNOOL

Landscaping

Landscape design helps to impro.ve the appearance of an

area. It adds texture and color ‘and softens harsh building PRESIDENTS

. T 11,

materials and outlines. Used wisely it can also make a R
Fig 6.2.12 Signage
positive contribution to accidents and crime prevention.

It can protect buildings and spaces and create a feeling of confidence in an area. It

enhances the usage and image of an area.

e A lighter foliage variety should be used
to provide visual permeability whilst
still offering amenity screening.

o Tree species that will resist winds

should be selected. Species that could

split off in a storm, causing additional

Fig 6.2.13 Height of trees canopy

hazards, should be avoided.
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Trees should be trimmed up to 2.4 m and shrubs should not be more than 600-750

in height, otherwise they impede normal vision

~ Landscaping should never prevent visual access into school property.

Fig 6.2.14 Positioning of trees w.r.t building block

o Trees shoiild be.locate(‘i away from the school building where they can become aids
to climbing ovér boundaries or onto buildings.

e Trees should not obscure lighting.

e Street furniture like bollards, benches, dustbins should be located away from the
building edges and boundaries to avoid intrusion.

o Depth of the water bodies should not be more than 1.0 meter.

Site utilities

o All the site utilities should be enclosed and locked

properly.
. . S7E UTITES 15 PRomTe
¢ Ultilize sea through fencing in around site utilities RATURAL SURVERLANCE
. PENCE $ITE UTLIMES 10
: Wt ACCESS -
areas to enhance supervision. i
_ Fig 6.2.15

* [t should not provide any space for hiding,.

e Access to site utilities such as electric sub station, transformer, A.C. units, switch

room and pump room should be restricted.
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6.2.2. BUILDING DESIGN
Built form

If properly designed, the overall
organization of a school can enhance
school and safety authorities’ ability to
maintain a secure environment and can

also discourage vandalism, trespassing,

s

| Fig 6.2.16 ) | and breaking and entering. v | Fig 6.2.17

The narrow wing of traditional school organization lends themselves to common
“alphabet’v’ configurations.

“U” and “;H” shaped buildings result in courtyards protected on three

sides. This makes monitoring activity in the courtyard easier and helps provide shade and
shelter. These types of organization are also easy to lock and secure.

Exterior Covered Walkways

Covered walkways provide protection from the rain and sun for primary exterior
circulation paths. However, if designed improperly, these structures can provide
opportunities for criminal activity, unauthorized access and also causes accidehts,

e Design covered walkways to eliminate
opportunities for gaining access 'to roofs,
windows, or other upper level areas.

* Apply slippery finishes 6r coatings to

columns.

Fig 6.2.18 Covered walkways

o Design landscaping and tree placement around covered walkways to eliminate
access to roofs, windows, or other upper level areas.

¢ Avoid blocking lines of sight along‘exteriof covered walkways.
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o Exterior covered walkways should also

W 2 v

be designed with “T” connections at

entries to provide a continuously

protected walkway without using niches,

which can create hiding places.

Fig 6.2.19 Niches at entry

e “T” connection at the entries ensure clear

surveillance thus avoid any hitting and hide

.

outs. I g e S ey o

. Désign lighting to reinforce natural *~
surveillance along walkways. Low walls, trees, Fig 6.2.20 “T” connections
and planters should be located away from canopies
to prevent access on to rooftops and into buildings through upper level windows.

. In’cdrporate windows that overlook covered walkways whenever possible.

Point of entry and exits to building
Minimize the ﬁuniber of unmonitored entrances into the building,
Design a well &ﬁned main ehtry with signage and rules to direct all visitors to the
administration area during school hours. -
e Locate maiﬁ point of entry at the front of the
schdoi‘ near the adrnini'stration area and visitor
parking/drop-off area.
. Evefy entrance/exit within the building shall be

such that a wheelchair user can use it with ease.

SELRTY QATE FOR AF]

o All exits shall be free of obstructions. ACCESCONTRCL s

o Exits shall be clearly visible and the routes to Fig 6.2.21 Secured entry
reach the exit shall be clearly marked and sign

posted to guide the population of floor concerned.
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¢ Each floor shall have minimum two exits.
¢ Every room with a capacity of over 45 people shall have at least two door ways.
» Entrances width shall be minimum 90 cm or more.

e The entry overhang should be large enough to shelter a large number of people
from the sun and rain. This can prevent heatstroke during the summer as well as
wet and slippery ground surfaces during storms.

» Provide covered seating areas at main entry and bus loading area.

e Provide windows and glazed doors at main entry to enhance natural surveillance.

* According to survey data and site

visits, secondary entries are a

common problem area for school

security. Even if properly designed

as ‘“exit -only” access points,

students frequently prop these doors

Fig 6.2.22 Design entry to avoid alcoves

, _ ~ and niches '

o Secondary entrances should be designed to avoid alcoves and niches.

e Secondary entries should be equipped with alarms to indicate when these doors are
open. Secondary entries also require careful design to prevent them from becoming
dark alcoves where someone can hide.

e Lifts and escalators shall not be considered as exits.

« Exits shall be so located so that the travel distance on the floor shall not exceed
22.50 m. for educational, institutional and hazardous occupancies.
¢ Points of entry should have adequat_e illumination with vandal resistant ﬁxfures.
Courtyards
The overall organization of the schoo! can create a beneficial enclosure of exterior sbace.

The traditional form of the courtyard school allows for uncomplicated supervision and
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control. An outdoor circulation arcade around the courtyard allows one person to oversee
activities during class changes. The arcade also helps provide protection from the sun and
rain. |
o Secure and limit entries to courtyards.
e Place main entry to courtyards adjacent to administration or staff/faculty office
spaces.
e Design courtyards to eliminate unauthorized after hours access.
e Provide windows with views into courtyards.
¢ Maintain unobstructed lines of sight across
courtyards.
o Seating, planters, and landscaping should be
located away from courtyard enclosures to
eliminate  opportunities  for  gaining

unauthorized access into the courtyard.

T J ¢ Minimize ambiguous or “unowned” spaces in

Fig 6.2.23 Location of adm. block :
courtyards.

External Wall

Wall form, texture, an'd use influence safety concerns. Avoid utilizing walls that undulate
or project into small wings, which can create niches and hiding places. When such niches
occur, security can be enhanced by incorporating windows that have unobstructed lines of
sight into these areas. In addition, these recesses or niches should also be well-lit to
enhance safety.

» Design screening walls and architectural features on exterior walls that do not

allow footholds or handholds.
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Fig 6.2.24 External wall

Doors

Walls in graffiti prone areas
should be made of a durable
vandal resistant material or be
replaced = with see-
through fencing, = when
appropriate, to reduce

maintenance and vandalism.

¢ Door niches on hallways should be chamfered and wide enough to provide clear

lines of sight down hallways.

* Doors which open into corridors must be recessed or protected by wing walls so

that no part of the door swings projects into the circulation path by more than seven

Fig 6.2.25 Door opening

o Exterior doors should be

preferably of solid core WOOd..

e Door frame materials should be
strong and of steel

e Door frame should ‘be ‘ﬁxed in
concrete block.

e Design classroom doors with

a

inches.

Multiple single doors reduce
congestion and are recommended,
rather than double doors.

o Incorporate tamper resistant doors
and locks.

minimum of 45 mm  thick,
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locksets théf allow the door to be locked from either side and always opened from
inside.

Design. doors with \./iew panels or sidelites to increase visibility of adjacent
circulation spaces.

Provide kick plates at classroom, assembly, and circulation doors.

Doors along ﬁlain corridors must either be located in a recess or fnust swing a full
180 _degrees; these recesses can be dark and can provide opportuﬁities for hiding,
One solution is to chamfer the corners of the recess.

Door handles shall not bé less than 90 cm and more than 100 cm.

No doorway shall be less than 100cm in width and shall be not less than 200cm in
height.

Doorways for bathrooms, water closet, étores etc. shall be not less than 75cm wide.

All the main exits doors should open out wards.

Window
- Frame should be of steel. X _\/
¢ Window glass should be fixed from ____

Grill

inside rather than outside.

Fig 6.2.27 Grill spacing

Should have spacing not more than

150mm.

Should be of robust and vandal free material and of 8mm thick iron section

Should be inserted in frame or welded, instead of screwing.
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Roof
A key concept for safe school design is to minimize opportunities to gain access to school

roofs and into the school from roofs through potential entry points.

e

¢ Avoid the use of permanent mounted roof
access ladders, short walls adjacent to low
canopy roofs, screen walls and columns using

decorative block, or other building materials

that make climbing up to roofs easy.

Fig 6.2.28 Roof design

Avoid using building materials or designing architectural elements that providé
access to roofs.

o Apply slippery finishes or coatings to exterior pipes and columns.

o Install loéks on roof hatches.

* Protect roof equipment from access and vandalism.

* Minimize access through roof skylights.

 Design roof parapets to allow for surveillance from the ground whenever possible.

o Height of the parapet is not less than 900 mm and spacing of railing not more than
300mm. |
Lighting
Lighting sl;éuld be designed to enhance external security for both people and property,
through the provision of adequate continuous illumination during the hours of darkness.
Lighting should be such that it maximizes natural surveillance and creates a feeling of

security.
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Fig 6.2.29 Location electric of poles

o All public areas like parking, streets, parks, internal courts, lifts and stairwell
shotild bé well lit to allow surveillance and usage during night hours.

¢ Special provisions shouid be made to light entrances, parking space and junctions.

e Light ﬁttings éhould be robust and vandalism free.

o Street light poles should be away from school building edges to avoid climbing.

* Designing of lighting poles should not provide foot holds and hand holds for
climbing -

e Lighting should not create glare and such that a person can recognize face from
10m.

623, INTERIOR SPACES

Lobbies and Reception Areas

¢ To control access and limit intrusion, visitors

should be guided to a single control point and

required to pass directly through to

administration reception areas when entering

or leaving the building.

.o Lobbies should also be designed to be easily

SR el B secured after hours and during emergencies.
gmm'f’-f‘ P ‘ :

Fig 6.2.30 Lobbies and reception areas
1) Reception 2) Administration Area
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o Lobbies and reception areas should be located close to administrative areas or desk
adjacent to main entry.
o There extensive glazing and windows in lobby area for visual surveillance.

¢ Provide seating at reception/visitor information areas.

Administration Areas

o Administration areas should be adjacent to
main entry areas and designed to allow a
visual connection through windows between

administrators and students or visitors.

o Incorporating extensive interior glazing in

administration areas to provide unobstructed -

Fig 6.2.31 Adm. Block
1) Zoned Parking 2) Visitors Parking
3) Parent’s Drop-Off 4) Bus Drop-Off

o Design and locate the administration area to reinforce its role as the guardian of
school facility.
e Provide seating at reception/visitor information areas.

Corridors

It is therefore vital that corridors be carefully designed to accommodate large numbers of

students during peak-use hours. Although a minimum corridor width is dictated by code,

research has shown that this minimum width may not be sufficient. It is recjommended that |
corridors be designed beyond the minimum width whenever feasible, especially where

lockers are located. Corridors should also be well-lit and clearly defined without

projections that might impede the flow of movement.

. Désigns that lead to sudden 90 degree turns should be avoided in corridors.
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e Secure exterior dodrs located along corridors to prevent unauthorized access into
the building.

. In.cor'pqra‘te interior g’lézing where possible to avoid long corridors with dead walls
that block off natural surveillance. Minimize hiding places and blind corners in

corridors.

o Recess lockers to eliminate hiding places.

Fig 6.2.32 Corridor junction

o Increase conidor width beyond minimum requirements at the critical junction.
e Railing at 80 cm height should be provided in corridors.

e Aspace not less thah 1.5 sqm shall be provided at every dead end.

) Cor_ridbrs shall have a minimum clear width of 1.2m.

o It éhbuld fxave the same level and slip resistant surface.

Ramps

e Handrails should be pfovided preferably to each

side of the ramp.

* A level platform of minimum length 1.5 m
CHAMIER CORNCRS TO- .
MTIGATE BUNG CORNERS. ~ ./ : - .

PROVIDE GLAZNG FOR _____ S should be provided at the top of the ramp.
VISUAL SURVEHLLANCE

'Fig 6.2.33 Chamfering of corners
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e Width of the ramp should be at least 1.2m to enable a wheelchair to turn preferably
at least 1.5m to allow two wheelchairs to pass.

» Handrail should extend a minimum 45c¢m beyond top and bottom of ramp. The-
maximum gradient should be 1:12The hand rails should have bright contrasting
Colour to surroundings for convenience of blinds.

Stair case and Stair Well
¢ Stair case should be located in highly viewing areas.
e Minimum stair width should be 1.5 fnetcrs.
¢ Riser should be reduced to 15 cm and treads should be reduced 30 cm.
¢ Height of the railing 900 and spacing 300 ¢m.
o Enclosed stair case should be avoided.
o Enclose entire area under all stairs.

e Stairs should be well lighted.
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Fig 6.2.34 Stair case positioning

e Enclosed stairwells should have electronic surveillance.
. Stﬁir handrails should be constructed so as to provide visual access from either side
of the stairs. (Solid handrails can provide hiding places on stairs and landings.).

e Handrails should be designed to discourage sliding on them and horizontal rails

should incorporate vertical supports that discourage climbing.
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e Stairs shOuid 'ha\./e handrail on both sides.

e Tactile flooring should be provided at the meeting
edge of stairs and corridor
o Colour of the tread should be in contrast with the

colour of the riser.

ENCLOSE AREA UKDER }
STAIRS R

Fig 6.2.35 Access to be prohibited
Toilets

. Toilgt entrances should be located in places where natural surveillance can occur
such as primary corridors and administration areas.

e They should be'highly visible from recreational areas.

o Large-event toilet rooms should provide secondary access and should remain
locked or should be reduced in size during normal school operation.

* Mirrors, windows, and light covers in toilet and locker rooms should be impact

resiStant.‘

Fig 6.2.36 Design of toilets

* Toilet room hand dryers, vending equipment, and trash containers should be heavy

duty, recessed, fire resistant, and lockable.

e Toilet room walls, floors, and ceilings should have a durable finish to withstand

repéated cleaning of graffiti.
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e In principal, 2% or more of toilet stall on each storey of toilet building should be
toilet stall for wheelchair user.

o All water supply and drainage lines should be concealed to avoid the accidents.

e To prevent a client’s being trapped 'upon becoming incapacitatéd while in a toilet,
toilet 1'60m doors in health rooms should swing outward into the main room.

e The floor should be _non-slippery and there should be no obstacles to prevent
turning, or access to the seat. |

Classroom

Classrooms are a common location on school campuses for fighting, thveft, and disorderly
conduct. Therefore, it is important to design classrooms for easy monitoring and
unobstructed visual supervision. Designs should include windows and glazing between
hallways and classrooms to help increase surveillance.
e Provide extensive exterior windows from classrooms to enhance surveillance of
school campus.
» Provide interior windows and glazing between the classroom and the corridbrs to-
promote surveillance both into and out of thé classroom. |
o Classrooms should be organized for ease of monitoring by staff. Visual access to
the corridor, and in some instances to the building’s exterior, is desirable.

e There should be at least two exits in each class room.

Labs and Computer room

Clear organization and unobstructed surveillance of work
spaces is essential in the design of rooms where special
equipment is being used. Since theft is a primary securify
issue associated with labs, shops, and computer rooms,

faculty and staff should have direct visual access to

workrooms and entries.
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e Locate labs, shops, and computer rooms with minimal direct access from the

exterior whenever po§sible.

o Entry and work station should be visible

e Provide a lockable room for storing equipment and

supplies.

¢ To maximize security and minimize theft, rooms

with computers and other costly equipment should

have a limited number of windows.

e Fire extinguishers should be located in
all laboratory areas.

o Chemistry lab should be located on

grouhd floor.
-Fig 6.2.37 Visual surveillance

Libraries and Media Centers

from staff/Faculty chamber.

* Locate circulation desk and/or reception area near main entrance.

b b

Fig 6.2.38 Hide outs

A control point at the main entrance
should have unobstructed surveillance of

entire library/media center.

Maintain unobstructed lines of sight

throughout library/media center.

o Design a separate lockable area for audio-visual and computer equipment to control

acCess.

e Low stacks that are well-spaced and placed parallel to the circulation librarian’s

line of sight will aid in visual control as well as reduce

hiding places.
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Music Room

* [ntrances to the music room should be able to be easily secured and located in a
highly visible area.

e Provide unobstructed view of entrances to music rodm for access control.

 Isolation of the music room on campus may be avoided.

» Provide a lockable room for equipment and supplies.

» Mirrors in dance classrooms should be shatterproof.

* Dance classroomg should utilize suspended wooden floors or floor covering
systems which provide adequate resilient surfaces.

» Storage units, built-in furniture, or similar accessories .associated With music and
band practice areas should not create plaqes to hide or obstrupt surveillance of an.y‘
portion of the room.

Cafeterias

Cafeterias have been cited by educators and school resource officers as the primary
location on school campuses for fighting. Overly cramped and crowded designs can irritate-
and frustrate students. Because large groups of students move in and out of cafeterias at the
same time, it is critical to design circulation patterns that eliminate traffic-flow problems.

» Locate a well defined control point near main entrance of cafeteria.

» Design kitchen and serving area so that they can be secured both during and after.
school hours.

» The control point at the main entrance should have unobstructed surveillance of
entire cafeteria.

o Design cafeteria to eliminate traffic-flow conflicts and overcrowding.
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e One wéy entry and eXit dolors avoid overcrowding and promote efficient traffic
flow in cafeterias by providing ample space between serving counters and between
dining tables.

¢ Since cafeteria restrooms may be used after hours, they should be designed to
prevent unauthorized access into other areas of the school building.

Auditoriums

Like any large school assembly area, auditoriums should provide clear sight lines and easy
traffic flow. Niches along walls should be eliminated, and if the auditorium is subdivided
for dual use as classrooms, the partitions should fully recess into the wall.

e To elimiﬁate the potential for accidental falls, orchestra pits should be avoided.
Several rows of removable seats at the front of an auditorium should be Consideged

-as an alternative.

s To eliminaté potentially serious injuries from falls, fly lofts or working stages are
discoura'ged.

o Large aSserhbly areas, such as auditoriums, should provide clear sight lines and
eésy traffic flow.

. While‘stag'e curtains cém be left open to allow visual surveillance, electrical and
lighting controls for an auditoﬂum should be located in a locked panel ér room.

o Locate roof openings as far away as possible from catwalks, platforms, and
scaffolding to prevent access from roof into auditorium.

o Provide a secure area for controls, equipment, props, and tools.

o Limit and control student access to catwalks, scaffolding, and upper level
pl'fcitfornisA

» Design auditoriums to eliminate traffic flow conflicts.
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6.2.4. MAINTENANCE AND MATERIAL
This is related to the neighborhood’s sense of ‘pride of place’ and territorial reinforcement.
The more dilapidated an area, the more likely it is to attract unwanted activities. The
maintenance and the ‘image’ of an area can have a major impact on whether it will become
targeted.
Maintenance starts with the selection of material and finishes. The selection of -
materials and finishes will impact on the types of maintenance regimes that can be
sustained over time. |
Facade material:

. Pérmanem exterior finish with rough texture avoids graffiti.

¢ Natural and permanent finishes are easy to maintain, merge with surroundings and

avoid graffiti.

Pathways

o Use hardy, easily-replaced and standard size materials.

* Avoid removable materials such as paving brjcks.
Trees

o Choose light foliage variety that provides surveillance with screening,

6.2.5. SYSTEM AND ELECTRONIC EQUIPMENTS
Elevators

e Locate elevator adjacent to main circulation

where they can be observed.

e Provide the electronic = surveillance with in

elevators cab when possible. Fig 6.2.39 Elevators
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» Provide vandal resistance convex mirror in elevator cabs.
e Elevator’s lobby should be well lit to enhance

surveillance and security.

HVAC/Mechanical Equipment.

¢ Locate HVAC/mechanical equipment in a secured area, accessible to authorized

person.

e Provide Lockable enclosures for equipment.
e Locate these structures in areas where general site

lighting is used will make the night time surveillance

easier.

z

e Spacing of vent slats should not allow persons
to reach in or to pass objects through them, potentially causing damage to

equipment or exhaust fans.

Water Foumain

o There should be at least one accessible fountain per
floor for wheel chair user.
o Locate water fountain near group toilet in areas

with natural surveillance.

g g ¢ Utilize wall hung type of water fountain to prevent
PROVIOE A SBEURE

ENCLOSURE ARQUKD
CONDENSING LTS

Fig 6.2.40 Utilities
Controls

vandalism when possible.

e Electric controls should be in the zone 900mm to 1200mm from the ﬂ'oor for

convenience of disabled.
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o The height of window controls for operation should be maximum 1200mm from
the floor level.
Fire fighting system
¢ Over head tanks.
o Static storage tank.
o Fire hydrants.
o Portable fire extinguisher. Hose reel.
¢ Automatic sprinkler system.
Technology
Advances in security technology have allowed us to provide and enhanced the level of
protection in our residential environment
e Electronic equipments like CCTV etc should be used
to keep a vigil on strangers
o Alarm working with backup power should be installed

between neighbors, to communicate in case of danger.

CCIV STRATEGRCALLY POSITIONIN
TC MOUITGR VISITGR PARKING AHD

BUADNGPERIETR o Card access system should be used to take the entry in
Fig 6.2.41 Electronic
surveillance a school campus.

Finally, basic aim of design should be to provide safe and secure environment in

school and to remove the possibilities of accidents and crime in school campus.
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6.3 CONCLUSION:
6.3.1. Ac'cidents. and Crime in school campus can be prevented by Design through
following 'c_oncepts: |
NATURAL SURVEILLANCE
NATURAL ACCESS CONTROL
TERRITORIALITY
MAINTENANCE AND IMAGE
MANAGEMENT
6.3.2. Relationship between crime and Architecture
People li\}e in environments; people work in environments and people take leisure in
énvironments. Crime_ occurs in all environments and is committed by people not buildings
or any other component of the environment. The environment is created by Architecture.
Finally

o The proper design and effective use of the built environment can lead to a

reduction in the possibility of incidence of accidents and crime, and giyés

psychological safety and security in school campus.
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APPENDIX 1

CHECKLIST FOR SAFETY AND SECURITY IN SCHOOL IN

CAMPUS:
Name of Area_ Date
K/SITE DESIGN & PLANNING _
% the site planning introvert? Yes[ ] No[ |
\Is the site planning extrovert? Yes[ | No[ ]
W’J W Is it mixed kind of planning (Introvert + Extrovert)? Yes[ | No| ]
C@" Is the pleasing built environments compromise safety & security concerns?Yes[ | No[ ]
Is there space that can become dead space? Yes[ ] No[ ]
Is unprotected & secluded area between & behind buildings are avoided? Yes| ] No| ]
SitePerimeters |
Is the edge of property line clearly established and defined? Yes| | No[ ]
Is boundary wall provided all around the site? Yes[ | No[ ]

Does boundary wall design and material inhibit graffiti and vandalism? ~ Yes[ ] No[ ]
Does the boundary wall provide appropriate and adequate safety and security?

Yes[ | No[ ]

Does natural surveillance is poss1ble through boundary wall? Yes[ | No[ ]
- Entry/Exits

Is there limited entry and exit in school campus? Yes[ ] No[ ]
Are entry/exits wide enough to accommodate fire tendor? Yes[ | No[ ]
Is the main entry properly secured? ‘ Yes[ | No[ ]
Are main entrance/exits clearly visible from abutting street, administration block and
parking areas? - Yes[ | No[ ]
Is security check post is provided at entry/exits? ' Yes[ ] No[ ]
Are measures taken to prevent unauthorized entry to the premises? Yes| | No[ ]
Is lighting installed near entrances/exits to provide safety in dark? Yes[ | No[ ]
Are visitors encouraged to use the main door? Yes[ ] No[ ]
Vehicular Routes and Parking Areas
Is there defined space for parking in school campus? Yes[ | Nof[ ]
Is there segregation of vehicular routes? Yes[ | No[ ]
Does vehicular routes and parking areas located in visual proximity to administrative block
and class room? Yes[ | No|[ ]
Are all parking lots and vehicular routes restricted in front of the school building?

Yes[ | No[ ]
Are there separate vehicular routes to service and delivery areas, visitor entry, bus drop off,
student parking and staff parking? Yes[ ] No[ ]
Is parking areas adequately lit with vandal proof lighting? Yes| | No[ ]
Is the car park designed to exclude entrapment spots? Yes[ ] No| ]
Is visitor’s parking located directly adjacent to main entry and administrative block?

Yes| | No[ ]

Is there any provision of parking for physically handicapped people? Yes[ | No[ ]
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Exterior Pedestrian Routes

Are all exterior pedestrian routes well defined?

Is the path from drop off areas wide enough to accommodate peak period use?

| Yes| ] No| ]

[ Wy " Ry SR gy S—]
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Yes[ | No[ ]
s the paving material non-skid, well marked and non-glare? Yes[ | No[ ]
Is there any hiding place along the pedestrian routes? Yes[ ] No[ ]
Is exterior pedestrian routes properly lighted? Yes| ] No| ]
Is there physical buffer between side walk and vehicular routes? Yes[ ] No| |
Recreational Areas
Is enclosures provided around the recreational areas? Yes[ | No[ ]
Is recreational areas is visible from the building it serves? Yes[ ] No[ |
Is fencing of recreational areas provide natural surveillance? Yes[ ] No[ ]
Are hard courts located at sufficient distance from the building? Yes[ | No[ ]
Signage
[s signage provided there? Yes[ | No[ |
Is signage blocking the line of sight? Yes[ | No[ ]
Is signage providing hiding space for people? Yes| | No[ ]
Landscaping '
Is the landscaping designed to reduce spaces where intruders can hide? ~ Yes[ ] No[ ]
[s landscaping block the line of sight? Yes[ ] No[ |
Are trees planted away from the building to avoid climbing? Yes[ | No[ |
Are trees and shrubs obscure lighting? Yes| | No[ |
Are parks and playground well landscaped and trees properly trimmed?  Yes| ] No[ ]
Site Utilities
Is the access to site utilities restricted? Yes[ | No[ |
Are the site utilities are enclosed and locked? Yes[ ] No[ ]
Does a site utility provide space to hide? Yes[ |No[ |
BUILDING DESIGN
Building Organization
«Built form -
Compacted single/multistory plan? Yes| | Nof
H - Plan configuration? Yes[ | No[
. U — Plan configuration? Yes[ ] No|
!Enclosed court yard configuration? Yes[ | No[
TCampus plan configuration? Yes[ ]| No[
Exterior Walk Ways
Are walkways eliminating opportunities for gaining access to roof and windows?
| Yes[ ] No|
[s column having slippery finishes? Yes[ ] No|
Is line of sight along exterior covered walkway blocked? Yes[ ] No[
Is niches provided at the entries? Yes| ] Nof
Is low wall, trees and planters located away from external walkways? Yes| ]| No|
Is door opening creating obstruction in clear passage of walkways? Yes| ] No|
Point of Entry/exits To Building
Are there limited entry/exits in building? Yes[ ] No[ ]
Is main entry located at the front of administrative areas? Yes{ ] No[ ]
Are secondary entrances secured? Yes[ ] No[ |

120



Is lighting installed near main entrance? Yes[ | No[ ]
Is overhang at main entrance sufficient enough to provide shelter from sun and rain?

| Yes[ | No[ |
Can wheelchair user use the entrance with ease? |, Yes[ ] No[ ]
Are exits wide enough to'provide safe escape of the occupants in case of fire?
Yes[ | No[ ]
Is each floor having two exits? Yes|[ | No[ ]
Court Yards ' -
Is entry to court yard is limited/secured? Yes| | No[ |
Is main entry to court yard located adjacent to highly visible areas? Yes[ | No| |
Is natural surveillance of court yard possible through corridors? -~ Yes| ] No[ ]
Door
Is door having view panel or side lites? Yes| | No[ ]
Is exits door open upwards? Yes[ | No[ ]
Is door opening obstructing the circulation path? Yes[ ] No[ ]
Is there a wide recessed area near the door opening? Yes[ | No[ ]
Is door having proper locking device? Yes[ ] No[ ]
External Walls '
Is screening and architectural features on exterior wall provide footholds and hand holds to
upper storey? Yes| ] No[ ]
Is external wall providing blind corners and dark niches? Yes[ | No[ ]
~ Is external wall repelling graffiti? - ' Yes[ ] No[ ]
Is all external walls 230mm thick? Yes[ ]| No| ]
Roof
Are external pipes and columns providing access to roof? Yes[ ] No[ ]
Is access to roof is restricted? Yes[ ] No| ]
Is roof hatch installed with locks? Yes[ | No|[ ]
Is roof parapet allowing surveillance from ground? Yes[ | No[ ]
Lighting
Are light fixtures provided for areas that require good visibility such as pedestrlan routes
and entrapment areas? Yes[ | No[ ]
Are light fixture protected against vandalism? Yes[ ]| No[ ]
Does designing of lighting poles provide foot holds and hand holds for climbing?
Yes[ | No[ ]
Is lighting adequately provided such that-a person can recognize a face from about 10
meters? ' Yes[ | No[ ]
Is lighting fixtures blocking the line of sight? ' Yes[ | No[ ]
INTERIOR SPACES

Lobbies and Reception Areas
Are lobbies and reception areas located close to admmlstratxve areas or desk adjacent to

main entry? ' Yes[ | No[ ]
Is lobby area can easily be secured? Yes[ | No| ]
Is there extensive glazing and wmdows in lobby area for visual surveillance?

Yes[ ] No[ ]
Administrative Aréas _
Is administrative area located adjacent to main entry and lobby? Yes[ ] No[ |

Is there extensive glazing in administrative area for visual surveillance?  Yes[ ] No[ ]
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Is main entry to campus, visitor entry and internal building properly viewed from

administrative areas? Yes| | No[ ]
Corridors o

Is the corridor is singly loaded? Yes| ] No| ]
[s the corridor is well lit and clearly defined? _ ~ Yes[ |No[ |
Is there any hiding space and blind corner in corridor? Yes[ ] No[ ]
Is the width of the corridor increased beyond minimum at critical junction?Yes[ ] No[ ]
Is corridor crosses each other at 90 —degree? Yes| | No| |
Is corridor having natural surveillance from the class room? Yes[ | No[ ]
Is corridor having slip resistant surface? Yes| ] No| ]
Stair and Stair Wells '

Is the area under all staircases enclosed and made inaccessible? Yes[ ] No[ ]
Is tactile flooring provided at meeting edge of stair case and corridor? Yes[ ] No[ ]
Is staircases and stair well properly lit? Yes[ ] No[ ]
Is stair case width extended beyond minimum? : ~ Yes[ |No[ ]
Is roof is easily accessible from all staircases? Yes[ ] No[ |
Is stair case located in highly viewing areas? Yes[ | No[ ]
[s all the staircase enclosed type? ~ Yes[ | No[ ]
[s stair case having hand rail on both sides? Yes[ |No[ ] -
Is stair case providing any hiding place? ' ~ Yes[ | No|[ |
Is hand rail of the stair case discouraged sliding? Yes[ | No[ |
Is upper floor is accessible to wheel chair user? Yes| | No[ ]
Toilets 4 :

s toilet block isolated from the main building? Yes[ ] No[ ]
Are all the fixtures vandal resistant? Yes| | No[ ]
[s toilet wall and surface having durable finish? Yes[ ] No[ ]
Is there any provision of toilet for wheelchair user? Yes[ | No[ ]
Is toilet door open outward? Yes[ ] No| ]
Class Rooms and Labs '

Is all the class room having proper locking devices? Yes[ ] No[ ]
Is natural surveillance of areas like play ground, parking and corridor possible through
class room? Yes[ ] Nof
Are class rooms having two exits? Yes| ] Noj

Is chemistry lab on ground floor? ~ Yes[ ] No[
Are fire extinguishers located in all laboratory areas? Yes[ ] Noj

Is there any lockable room for storing equipments and supplies in labs? ~ Yes[ ] No[
Is faculty/staff having direct visual access to work room and entry areas? Yes[ ] No[
Libraries and Media Centers

— v bl \d et

Is circulation desk/reception areas located near main entrances? Yes[ | No[ ]
Is faculty/staff having direct visual access to work room and entry areas? Yes[ ] No[ ]
[s there any lockable room for storing equipments and supplies? Yes[ ] No[ ]
Are stacks blocking the line of sight? Yes| | No[ ]
SYSTEMS AND EQUIPMENTS

Is security system like?

CCTV Yes[ | No[ ]
Automatic alarm Yes[ | No[ ]
Electronic card system Yes| | No[ ]
Metal detector Yes[ | No[ ]
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Is alarm connected to near by police station? Yes[ | No[ ]
Fire Fighting System Adopted in School Building

Manual o ‘ Yes[ ] No[ ]
‘Over head tanks Yes| ] No| ]
Static storage tank , Yes| ] No[ ]
Fire hydrants Yes[ ] No| ]
Portable fire extinguisher Yes[ ] No| ]
Hose reel ' - Yes[ ] No[ |
Automatic sprinkler system Yes[ ] No[ ]
Water Fountains : :
Is water fountain located in isolation? | Yes[ ] No[ |
Is there any fountain for wheel chair user? _ Yes[ ] No[ ]
Is water fountain is vandal free? Yes[ ] No[ ]
Elevators '

Is elevators located adjacent to main circulation? Yes[ | No[ ]
Is elevator equipped with electronic surveillance? Yes|[ ] No[ ]
OTHER INFORMATION

Site Area = - Built up Area

Open Area = Built Form = No. of storey =
Location , = Nos.of Students =

. CONCLUSION  Safe & Secure [ ] Unsafe & Unsecured | | In-between ||
Can be corrected with little modifications [ ]
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- | ~ APPENDIX 2
DEPARTMENT OF ARCHITECTURE AND PLANNING
INDIAN INSTITUTE OF TECHNOLOGY, ROORKEE-247667

TITLE: DESIGN GUIDELINES FOR SAFETY AND SECURITY IN SCHOOL

Survey Questionnaire
(Information collected will be confidential & entirely used for the academic purpose)

Please ‘X’ the appropriate box (X)
~ District Name...........coevevivrinnnnnn ‘ Surveyor: Rachit Saxena
Name of the school..................... Student of M.Architecture, IIT-Roorkee
' Resident of Flat no. 25 P.W.D. colony
Behind S.B.I. Samad Road, Aligarh (U.P),
: _ _ 202001, Ph: 0571-2504225
1. GENERALNAL INFORMATION

How many senior secondary schools do you have in your town........ccocc.viiirmiiiceiininnnns

Where these schools located"
Down town/ inner c1ty ( ) City/ town ( ) Suburban( ) Rural ( )

Of all school in your town, which is the preferred general layout of the building relative to provide
optimum safety and security?
. Single storey building
Multiple storey building
One storey with centrally organized court yard
One Storey campus plan
“General built form of school building in your district
Compacted single/multistory plan? (
H - Plan configuration? (
U — Plan configuration? (
Enclosed court yard configuration? (
Campus plan configuration? : (
)
)
)
)

s

Is there provision of parking facilities inside the campus? Yes (

If yes, there routes are properly defined. Yes (

Is building is accessible to wheel chair user? Yes (

Is building designed w.r.t. fire bye-laws? Yes (
Which primary circulation system is preferred?

Interior corridor (
Exterior corridor . (
Both (Interior & Exterior) (

2. INFORMATION ABOUT CRIME

Is crime occurred in your school? - Yes( ) Nov( )
Type of crime has occurred in your school district over the last two years.

1. Burglary () 2. Vandalism 3.Graffitti
4. Arson ( 5. Theft -6.Fighting

) ()

) ) ()

7. Robbery () 8. Kidnapping )  9.Battery ()
> > :
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— o —

10. Burglary  ( 11. Sexual offences 13.Alcohol use
14. Trespassing ( )  15.Weapon possession () 16.Traffic crimes
17. Any other crime ()

Causes of crime _
Lack of visual surveillance () Undefined enclosure ()

......................................................................................



Improper landscaping () Hide out spaces ()
ill maintained areas () Insufficient lighting ()
Any other cause

How many of schools allow public access to recreational facilities after school

MOULS. . e
Where the majority of these incidents do takes place? Rank in descending numerical order the top
five?

- Class room
Laboratories
Gymnasium

( Hall ways ( Toilets
(
(
Parking lots (
(
(

) )

) Auditorium () Cafeteria

) Lockers room ( ) Play grounds
) Corridors () Roof tops
) Secondary ent. ( ) Court yard
)

AN A~
N N N N

Building tops

Stair case& stair well
Other (please desCriDe).........vvuiiiiiriier e e
What time of day do these incidents predominantly occur?

Before School (
During School hours (
Recess time (
Immediately after school (
Evening hours (
Week end (
Other (please describe)...........vvuiiiiiiiii i e,
Has there been a significant increase or decrease in criminal incidences in your school district over
the past 10year crime..

3. INFORMATION ABOUT ACCIDENTS

Is accident occurred in your school? Yes( )No( )
If yes, Type of accident

1. Fall () 2. Slip ( ) 3. Vehicular accident ()
4. Electric shock ( ) 5. Fire accident () Heat induced illness ()

Other (please desCriDe).........couiiiiiniii i e
Causes of accident

Niches () Sharp edges () Blind corners ()
Poor maintenance ( ) Improper landing ( ) Non slippery surface ' ()
Low Parapets () Unsafe playing equipments ( ) In adequate lighting ()

Absence of hand rails () In adequate lighting () :

Un recognizable level differences () No, regards to fire bye laws ()
What time of day do these accidents predommantly occur?

Before School ()
During School hours ()
Recess time ()
Immediately after school ()
Evening hours ()
Week end ()
Other (Please desCribe). . ... . ittt ittt e e et e et e e e e an e eneaacnneennas
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4. INTERNAL SAFETY AND SECURITY

Do you feel doot/windows are strong enough to stop the entry of criminal in your school?

Yes( )No ()
If no,dueto  Poor joining ( ) More gaps between grill ()  Poor material ()
Less strength () Any other reason ()
Is any electronic gadget have been installed to keep an eyes on stranger?
Yes () No ()
Are all external doors having additional Iron Gate? Yes () No ()
Are all windows having iron grill? Yes () No ()
Is the door lock/handle accessible to wheel chair user? ~Yes () No ()
Are doors having side lites? Yes () No ()
Is there any arrangement to communicate the nearest pohce station, hospital and fire station in case
of accidents and crime? - “Yes () No ()
S. LIGHTING v
What is your impression of school external lighting?
Poor () Satisfactory () Good ()
Is it Creating glare to eyes ‘ Yes ( ) No ()
Are you able to see a person from 10 m distance in night? Yes () No ()
6. HIDE OUTS
Do you feel any obstruction to see the movement of person clearly? Yes( )No( )
If yes, reason may be  Sharp corners ( ) High walls ( ) Bushes ()
Fences () Dense Plantation ()
Other reason (please.describe)............covevviiiiaiiiiiniiiinn, TR SR TPI
Are there places for hiding?
If yes, the places are Garbagebins () Alcoves( ) Niches ( )
Denseshrub () Corners ( ) Isolated Areas ( )

-How easy would it be for criminal to disappear?
Very easy () Quite easy () Eay () Difficult ()
7. MAINTENANCE (play grounds, path, landscape, Garbage bins, buildings)

What are your impression of maintenance of general utilities, recreational areas and building?

Poor ' ( ) Satisfactory (). Good ()
If poor what are the problems?
Playgrounds No fencing () Dense plantation ( ) No plantation ( )
Path ways Broken ()  Poor drainage () Unmaintained ( )
Building Facade Permanent finish () White wash ()
If white wash Done Yearly () Once intwo year ( ) Never ( )
Garbage bins Good () Broken () Open ()
Used by garbage collectors ()
External lights Maintained properly () Notmaintained atall ( )
Occasionally ()
Landscape  Trimmed () Not Trimmed ( )
8. VEHICULAR MOVEMENTS AND PARKING
Is adequate parking available? Yes ( )No ()
If yes, than segregated from pedestrian movement? Yes ( )No ()
If no, where do they park vehicles?
‘Main road () No specific place ( )  Play grounds ()
Is parking visible from main building of school?
Clearly () Slightly () Invisible ()
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9. OVER ALL SITE

What is your impression of the overall design in terms of safety and security?

Poor () Satisfactory () Good ()
Is the circulation pattern is well defined? Yes ( )No ()
Are the entry/exit well defined? - ‘ Yes { YNo ()
Are path/parking/public areas visible from bu:]dmg'7 Yes ( )No - ()
Is the planning too congested? Yes ( )No ()
If yes, it gives feeling of Security () Insecurity () Fear ( )

10. CRITICAL AREAS OF SCHOOL DESIGN

What are the most critical areas of school design with respect to safety and security? In descending
numerical rank the top five from the list below:

Maintaining visual surveillance from the abutting road ()
Maintaining visual surveillance in corridors ()
Minimizing niches, alcoves and other residual spaces that that provide space for hiding

Window design

Exterior door design

Location of electrical panels

Enclosures of school property (fencing, wall)
Landscaping

Access to roof tops

Location of stair case and stair wells

Design of stair case

Design of roof, railing and parapets

Use of electronic visual system

Nt Nt Nt Nt Nt Nt N N et et s’

Does school can be made safe and secure place by keeping in view these four components in
design? Rank in descending numerical order.

Surveillance () Access Control () Territories ()
Mechanical and electronic devices ()
Other (please describe)................ e e e

11. FROM THE QUESTIONS THAT YOU HAVE JUST COMPLETED

1) Do you have any other specific recommendation regarding school design to make it safe
and secure against accidents and crime, please suggest?*

2) If you know the modus operandi of any accident and crime in your school or other school,
please write.

127



3) Sketch the senior secondary school in your district which you considered most secure and
' insecure.*

* Use separate sheet to fill the suggestions if required (write in Hindi / English)
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APPENDIX 3

Do 'you Feel Fol_lowing Design Factors are responsible for accident and crime in your

school campus?

1. OVERALL LAYOUT

Placement and Vcormec.tion' of block

Location of play grounds
Locaﬁon of parking lots

No boundary wall

Yes /No/ Can’t say

Yes/No/ Can’t say

Surrounding community/Other structure

Location of services

No. of Entrances/Exits

2. CIRCULATION

Vehicular routes

Pathways

Narrow alleys

No. of approaches
Thoroughfare

3. LIGHTING .

Street light |
Design of lighting fixture
Location of street lighting
Lighting in service areas

Lighting in play grounds

4. LANDSCAPE

Location of trees

Canopy of trees

Height of shrubs

Location of street furniture

Depth of water bodies

Yes /No/ Can’t say

Yes / No/ Can’t say

Yes/No/ Can’t say

Yes /No/ Can’t say

Yes/ No / Can’t say

Yes/No /Can’t say

Yes /No / Can’t say

Yes /No / Can’t say

Yes/No /Can’t say
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Yes / No/ Can’t say

| Yes /No/ Can’t say

Yes /No/ Can’t say

Yes/ No / Can’t say

Yes/No/ Can’t say

Yes/No/ Can’t say

Yes / No / Can’t say
Yes/No/ Can’t say

Yes/No / Can’t say

Yes/No / Can’t say

Yes/No/ Can’t say



5. MAINTENANCE

Building fagade

» Public areas Yes /No / Can’t say
6. BUILDING DESIGN

o Built form

» No. of storey Yes /No/ Can’t say

» Location of court yard

e Access to roof Yes/No / Can’t say

Design of external wall

7. INTERIOR SPACES

Location of lobby and reception

Location of adm. block Yes/No / Can’t say ‘1
Width of corridor

Location of Openings Yes/No / Can’t say
Location of Toilets

Location of stair cases Yes/No / Can’t say
Design of stair cases

Design of parapets Yes/No / Can’t say

Internal lay out of labs and libraries

8, HARDWARE

Door lock

Window lock

Yes /No/ Can’t say
Door fixing Yes /No/ Can’t say
Grill Fixing

Grill spacing Yes /No / Can’t say

9. MATERIAL

Fagade material
Door Material Yes /No / Can’t say

Surface Finish
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Yes/No/ Can’t say

Yes /No/ Can’t say
Yes/No/Can’tsay

Yes /No / Can’t say

Yes /No/ Can’t say
Yes /No/ Can’t say
Yes /No/ Can’t say
Yes/No/Can’tsay

Yes /No/ Can’t say

Yes /No/ Can’t say

Yes/No/ Can’t say

Yes /No / Can’t say

Yes / No / Can’t say



10. SERVICES

Location of service utilities
Access to services

Open pipes

Location of electric panels

11. BUILDING FORM

Proj ection/chaj ja
Design of column
Recessions
Blind corners

Height of boundary wall

Yes/No / Can’t say

Yes /No / Can’t say

Yes/No / Can’t say

Yes/No/Can’t say

Yes/No/ Can’t say

Any other design element adcording to you

131

Yes/No / Can’t say

Yes/No / Can’t say

Yes/No / Can’t say

Yes /No /Can’t say
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