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| SAFETY ENGINEERING (UNIT-1)

UNIT-I

INTRODUCTION TO THE DEVELOPMENT Oor INDUSTRI
MANAGEMENT

AL SAFETY AND

al safety:
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Before that, ma
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y measured DY the
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id not begin to tal

s we know it today d :
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ny risked their lives daily going t
mills and manufacturing. In today's

number of injuries of dcaths that

hard to come by, in part because it
and deaths a priority.

Industrial safet
until the early 20th century.
industrial settings that included mine
world, work safety statistics are usuall
take place yearly. Prior to 1900 these type of st
appearcd that no one cared enough to make tracking 01~

19th Century Bleakness:
angers when the
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rs developed labor-saving
were often very
gal recourse

workers faced new and unpt

industrial revolution arrived on U.S. shores. American entreprenet
devices and machinery that, albeit proﬁtable and highly productive,
dangerous. Workplace accidents did not impact the bottom line, since the only le
for victims was suing the company. Those that went to court rarely won their case, and thus
made work safety an unprofitable venture for many industrialists of the timeMining, train
and manufacturing were probably the most hazardous occupations of the time.
ing out insurance policies to cover themselves in the case ofa
b altogether. This resulted in companies paying higher

There 1S little doubt that

transportation
and workers responded by tak
death or an accident, or by Jeaving a jo

wages for jobs that were deemed more dangerous.

Public Efforts Lead to Improvements:

Federal safety regulation traces its birth to the creation of the Food and Drug
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e oyt P 1‘ nrtmg trainmen campaigned for equipment improvements o cnsur
Nt cart ¢ i . St sure
e gk art safety, and in 1910 the Burcau of Mines was established to identif
ys to make mines safer after a series of dangerous mine explosio shed to identily new
) ) sions.

Workman's Compensation is Born:

Congress passed a feder ST
oxiiniie con}jmmcs mf}}j(\:/l;lq:ﬂf\l}?{?fxs liability law in 1908 that made it more
. —— 'm:l m« clu(.cnt on their books. The law applied to r'\ilw:‘Kr
B responsible for ’m, an . a'( ¢ it harder for companices to claim the ) alroaa

Hel . an injury. Thanks to the new law ‘ ll‘n l.ml the employee
companics $200 to resolve now cost almost $2,000 aw, worker injuries that once cost
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I 1910, the state of New York created a workmen's compensation law that forced
companies 1o awtomatically compensate for workplace injuries (eliminating the need for
. . o
tamilies 1o take corporations to court). By 1921, 43 more states had followed New York's

icad and established their own compensation laws.

Employers Take Action:

O

ompensation laws
¢Xpensive proposition for m
Workplace safety. L

and other liability costs suddenly made workplace injuries an
any employers. What followed was a slow but steady increase in
arge fums in railroading, mining and manufacturing suddenly became
mterested in safety. Manufacturing companies began to work to create safer equipment, and
managers m many industries began getting tasked with identifying workplace dangers. In

Mining and construction, for instance, workers began to wear safety glasses and hard hats.

In 1913 the National Safety Council wa

pool shared knowledge, and to apply the inform
the Bureau of Mines.

s formed by a group of business owners to

ation gathered through national agencies like

take a back seat.
Post World War II to the Present:

The Occupational Safety and Health Administration (OSHA
Healt}

1 Administration were established in 1970. In addition wor
powerful than ever after World War II, and made work s

) and the Mine Safety and

ker's unions became more
afety a priority.

Safety in the workplace remains a top concern for most U.S. industries---which must
follow OSHA rules as well as rules and regulations established by other safety councils
within specific industries. Workplace injury has steadily declined since World War I, and

today merticulous records are kept of every injury, illness or fatality that occurs in a
workplace.

IMPLEMENTATION OF FACTORIES ACT:

The Factories Act, 1948 (Act No. 63 of 1948), as amended by the Factories (Amendment)
Act, 1987 (Act 20 of 1987), served to assist in formulating national policies in India with
respect 1o occupational safety and health in factories and docks in India. It dealt with v

arious
problens concerning

safety, health, efficiency and well-being of the persons at work places.
{Uwas replaced by the Oceupational Salety, Health and Working Conditions Code, 2020,

The Act is administered by the Ministry of Labour and Employment in India through its
Directorate General Factory Advice Service & Labour Institutes (DGFASLI) and by the State
Governments through their factory inspectorates. DGFASLI advises the Central and State
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SATETY AND PRODUCTIVITY:

or were workin

1 13

anufacturing proce

SS
arily so carricd on; but this d

ocs not
running

In the world of manufacturing and construct
inextricably linked. It’s impossible to s
oTganizations put better care into maintaining their safety, quality, and productivity, they arc
also better able to serve their customers and protect their employees. Let’s explore the
relationship between these three important pillars of a strong, sustainable business.

The Three Pillars: Safety, Quality, and Productivity

lon, safety, quality, and productivity are
acrifice one without sacrificing the others. When

Too often, businesses will see safety, quality, and productivity as interfering with each other,

while they actually operate in concert. Organizations must not think of safety as a nuisance,
7
but rather as an incredibly important component to business success.

Safety improves quality and productivity. When operations arc unsafe, they are.n’t \u'c}l-
managed. Employees will not be motivated nor mindful, and employee churn Wl‘“}?(.‘ lnE
greater. Quality and productivity both suffer when employees are UI-ldCT stress, 1111satlxst}cil, or
unable to complete their mission. But when businesscs are safe, it frees up cmployees to

focus on their quality and their productivity. The safer the organization is, the lcss frequently
the organization will experience large scale disruption.

1vi 1 3 sientiousness and
Quality improves safety and productivity. Safety 1s a measure of consucnn-mllsnc\ v
: Cpr i - quality
roactiveness. High quality work means better results and better products. The higher qu ! \
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is high for a business, it can be assumed that standards for the business are generally hig
is high for . S, , . ‘
i ' B Sses.
including safety equipment, safety software, and safety process

p ivity improves safcty and quality., Carelessness is ‘o[‘tcn \vh:\l. bcgjcts‘snf‘c[y ls_\-'uls.s‘

oo ]mp' | productive) safety processes, safety can be improved, and quality
o th'c appmprm?c '(‘:’]’;( 'l?hc more productive employees are, the less likely they are to ‘cnt
o lmprl?\'li(ll‘salzlf\lc‘nlﬁ*l\' processes, The more productive they are, the more likely the
corners on things like saict)

\
N ¥

. . . ~ . W Ol'k.
4 C N ot C \

1

i AL § (S e s

-~

o B s
4 o i A 4 e o
e —————

o s L

Scanned with CamScanner


https://digital-camscanner.onelink.me/P3GL/g26ffx3k

i s

—

Ak

SAFETY ENGINEERING (UNIT-I)

yn each other to umprove upon t

$ i1 : 214 ‘ nes
here f these piilars ,”_t,,.- ,.,5‘/ s on
e all threC OF HA3% C
in ) y I T * . Ealle 1" - {o...rJ f” .)-u- Bu{ "h! o on plllar ]3
1\ n e Diar 1alils, e M {
1 WML OITICS sy il Ui e
LY - e . ) . rr '-
J B { ern tala - ,rlr t. safer

[} v -:-r-r {{ 00 n t

. e entice business. Companics need 10 laxke @ JOUR ]
» . . ’ mer LHIC Clldis e WAMST 5 ) ) ‘ . )
- T hoey m fallinmo shC snd where
they can they may be falling shor, znd where
o ¥ ( iy () LICY Casl J J
s | by )
3 may oc GL81aUl 1.

. e ) _ aw ity
Traditional Barriers to Safety, Quz and Productivit)
oves business outcomes. Dangerous operations Jeac ad to lost

.. N = P - ‘.
‘ e 1. Newvertheless mzny organizations fear that

4 and - p ¢ marale. Never v)-_h‘ 121
o, EIOreC CMIDUYei3, anls 6 RISI (Js liadsaées Ces .
ey . .
£ 1 , 13/l trre 1t termee o d net 1]
30T 2icly process can 1ake tune Anc mensy. Vi IOLe uue, b time ancé money we
v - - - —ae e - wessr ¥
SO0 5K 210y @6 i
"
; 1 'y . o than 2 laroe arm .
L e A o rera - Forermt e eriet ,.,-. ff> rave A mro T 1
ia ilr L =end 2 small amotnl 20T J,..—-.u..r_s Ve Cart Ll2ll @ iaaz% alt
‘.
.
. . pes s o 3 v ( mnps? v\va—' s fram ar e
. . i : i iemarrr (2o 12 Oy e €3 A e ¥
1o terns of cuziily, (L€ PROIETY BoLC 25 ULLI LA VAR 2 - ) alllilo IT_.J plate] tAv
- -

chezp, or high-guzlity, When companies are forced to reduce costs

cuickly (fast) they need to szcrifice quality. But sacrificing quality

nd costs; unsatisfizd customers dzmand reworks, which can

T
¢ up Lme 200 COSLE; Ulnaia il
[ S SP Py P e e fewmier Crce AyrieriTIG !l et
e e s e D Ve rmee W hrdss s wasw bl sarlms A -
: 2 Z
T X rn U nasct never he ceen 10 be at odde catotiilne alitar O g N -
Fmzlly, productivily must never be seen to be at odds 1 szfety or quality. Organizations
& - . .

R e AR eI TN AT E renrriisl vy
R et e are murually €

A

)
n
(\

, and that 1r’s difficult to maintain

2 2
e e T it ieeerancal raerlotin e and ‘e
z procuctive ofice wiln mereased regnuialon and wever, the OppOSIL?. 18
torems gv? rremrcrinl e for mrrelacinas tn oo """':"r-':".a

s environment.

Creating a Solid Foundation for Your Organization

- fodar alitws 4 3 . 3
alety, quzlity, and productivity? It begins

P ss S m s s e rmse o Dl ssie b mscmiersisas ada =
- z 2
b company cullure. Employers need to foster 2 company culiure that "°1"P' 11 thes
T SUJ€. PP v san sl ¥ culiure inpat vajues a these
-~ o - 1 t -
criirl cnfnres Lofnses o vl vo o neinece A hies —
with salely. Salely 1s essentiz] 1o 2 pusmmess. A business can ahways
,

¢ nf .--_ et s A St o e A by Lo e 1 - = =5
of 15 products and the productivity of 1ts employees. But a business

fmrt e n b pram mrtamlich o rae
e i e S el fisis mssima e wmis e saeas o ase

A
nat vall follow it forever.

bl e Bz arraryats riikitere el
she CLLION WO CILDELY C2LUIT, SIIDOVEDS
- L g - -

)
reporting and provide ne '.':;::;ZL.‘, making it easier for companies 10 ensure that
i

thew employees ere followm rotocols, and that any safety issues are being
- - =

property and expediently addressed It is alwavs easy for an emnlover - e thes
properhy o y sed. elways easy for an emplover 1o improve their
CTEANLZLTILT G Ve gIOLnC Lp regurres sweeping or structural changes. But
g ral ges. But

g

PR —— v P

! B e TV
i L

172
-

Scanned with CamScanner



https://digital-camscanner.onelink.me/P3GL/g26ffx3k

[ —

SAFETY ENGINEERING (UNIT-1)

SAFETY ORGANIZATIONS:

World Safety Organization National Office for Indja established since 2016. Our operational
principles are fully aligned with the World Safety Organization Management Center in USA.

WSO Management Center has dedicated Representatives in the United Nations in New York,
Geneva and Vienna.

We are operating this office under the rules, regulation and bylaws of the WSO Manazement
Center in the US.

Our goals are to make awareness each and every individual in the ficld of Occupational
Health, Safety & Environmental

Our aim 1s to provide enhanced health and safety information together with a pragmatic
approach in developing solutions, which enables employers and organizations to maintain the
health, safety and welfare of all employeces and members of the public, who may be at risk
from their activities or undertakings.

WSO National Office for India has a team of national and international occupational safetv
health and environment professionals who have academic knowledge and many years of
—praetiealexperience-inrisk-management-and-oss-prevention-contrels-fields

The World Safety Organization (WSO) was founded in 1975 as a result of an intcrnational
conference, organized by the Safety Organization of the Philippines Inc. (SOPI), in Manila,
Philippines. There were over 1,000 delegates from over 20 countries represented at that
conference (Thailand, USA, Japan, Australia, China, Iran, Singapore, Spain, Nigeria,
Sweden, Iraq, Turkey, Yugoslavia, Papua New Quinea, Philippines, Hong Kong, and others).
On that occasion the conference delegates agreed on the need for an international exchange of
information, programs, new research methods, and data, in the areas of safety, environment.
and all associated fields.

Dr. Emiliano Camarillo, one of the SOPI’s board members, was the Chairman of the atove
conference and later was confirmed as the first WSO President-Dircctor General. The charter
members of the WSO Board of Directors were representatives fromall continents.

1975

In 1975 the WSO was incorporated as a not-for-profit, non-governmental, non-religious, civic
entity in the Philippines, and started to work with safety professionals around the world on
the promotion of the organization, development of programs, ete. Conferences, senunars,
congresses, and small classes/courses were given through the years in the Pacific Rim
Countries. The purpose of the organization was to protect people, property, resources, and
the environment; to promote safety; and, of course, to work toward the goal to “"Make Safety

a Way of Life.”

—
[P
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During the fiest 10 vears of the operation, approximately 7,000 WSO individual ['ncmb‘crsbh.lpvu
Were :\\\M‘dk‘d There were no services/benefits provided at that time for the WSO members.
A smgle assue of the World Safety Journal was published in 1984 for attendees Of' the
conference held m Mamila, Philippines. Based on the information provided by Dr. Camarillo,
there were no “rencwals of membership” requested from the WSO members. Funds for the
Otfiee operanon were provided fiom the successful conferences and seminars,

1985

In 19835 Dr. Glemn E. Hudson, at that time a private consultant (loss control) and a retiree
. military service after 28 plus years, participated at the Asian Safety
Educational Conference organized in Manila, Philippines. During that visit the WSO Board
of Durectors nominated Dr. Hudson, and later confirmed him, as a Chairman of the WSO
Cerutication Board.

G
Tom the US

The first WSO Certification Board w

as established in 1975, but only the general program
outlme was completed under the pro-t

erm chairmanship of Dr. Frederic Baldwin.

3
T

In 1985 the WSO Certification Board w
Hudson as the Chairman of the WSO Cert
for-profit corporation,

as fully established under the leadership of Dr.
ification Board, incorporated as the Missouri not-

When the WSO certification program was transferred to the

of the WSO had to be brought up to standards of other pro

exist in industrialized countries. Membershi
o

members of the certification board were appoi
requirements were designed,

U.S.A,, the complete operation
fessional organizations as they
P brochures were designed and published,

nted and confirmed, certification standards and
and the certification program was completed
the professionals and practitioners in the fields of safety,
ransportation, construction, and all of the allied discipli
The WSO Certification programs are being periodicall
all of the changing needs of t}

and presented to
environment, security, public health,
nes which the WSO brings together.

y reviewed and updated to incorporate
e safety, environmental, and occupational community.

To turther increase promotion of the WSO program and to
hew members, the WSO beg
World Safety Journal.

achieve better contact with the

an to publish the WSO News-Letter, WSO Tech-Letter, and the

1986
During the 1986 conference in Manila, Philippines, Dr. Camarillo, who wished to retire,
sident-Deputy Director General, Dy,

anization in 1987 during the “4th World
ress, which was held in Anaheim, California.

nominated Dr. Hudson to the position of the Vice Pre
Hudson would take over the leadership of the org
Sulety and Accident Prevention Cong
W50 World Management Center was established i the U.S.A. to
adinmistrative management of the org
Officer,

assist  with the

anization under the leadership of the Chief Executive
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1987

) Q : y he
In 1987 the WSO received the Consultative Status, Category I1 (non-governmental), Wm; tl

- . . ' 8 . . 1ea s the
Economic and Social Council of the United Nations. At that time, 157 Missions o

. . . . - the
United Nations were awarded Honorary Membership in the WSO for their support of
WSO programs.

- C . . . £ rised
In 1987 the first WSO Division was cstablished in the transportation safety field, Com.f;vso
.« . \ . . . . . oo
of the Maritime, Highway, Rail, and Aviation Committces, At present, there are thre y
C ‘ : s . he w ;
Divisions, several commuttees, numerous chapters, and national offices throughout the wor

1988

To insure the undisturbed continuity of programs and unified leadership, thf: corr?plete
administration of the organization was moved to the U.S.A,, first to Doniphan, MISSOUI‘I,- and
then in 1988 to Warrensburg, Missouri. As there was not enough support for the international

administration in the rural area of Southeast Missouri, Warrensburg, with its proximity to
Kansas City, was selected.

Programs developed in the following years, including member networking, promotion of new
—prggmms,—support—in—establishment—o—f—new—sfafety—groups,—intemational—and—nat1ona1-
conferences, chapters and divisions/committees, and national offices.

1989

In 1989 the new WSO Board of Directors was confirmed and the Board’
Warrensburg, Missouri, during the WSO Regional Conference for
“ Dr. Hudson accepted another term of the
in the WSO By-Laws
Director Gener

s first meeting was in
Americas. At that time
presidency of the WSO, but a change was included

and Constitution to limit the re-appointment of the WSO President-
al to three consecutive terms. Some other cha

|

|

{ Possibly the most important change was the change of operation in the P
| WSO Philippine Islands Chapter. There was no a

' Philippines as part of the administrative body,
problems would be climinated by changing the operation into the operation of tl

1¢ Chapter.
More recently, the WSO Philippine Island Chapter was re-assigned as the WSO International
Office for the Philippines.

nges were confirmed as well.

hilippines to the
pparent benefit to keep the operation in the

as the economical, political, and staffing

1990 to present

There are now several thousands of national and internationa| companies, corporations
other entities, which have received the WSO Honorary Members]
provide for their cmployees by p

paying their WSO duyes. There
holding the “WS0 Organizational Membership” in the WSO, w

Institutional Membership,” brings to the WSO wnive

and
up for the support they
are also several organizations
hich, together with the “wsy

rsities and researeh institutes, national

(B e
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and mtermational associations, socielies,
members

organizations, and covers additional scares of

WSO-sponsored programs are the Inte

mational Accrediting Commission for Safety and
Lovitonmenta) LEducation and Tr

aming, Inc., and the World Institute for Safety Education

and Researeh

Fhe WSO has set up offices, recruited personnel

» and provides facilities to pool technological
Knowledge m the he

alth, safety, cnvironmental, and
calth of information,

and methodological | accident prevention

elds worldwide m order 1o share this w
Fhe WSO 5 undergoing o strong  growth period.  With
fecommendations from the WSO members, there is g continuous

and & pool of professionals seeking the WSO certific
is directed toward professionals seeking the WS
senerations of the professionals and pr

sluQents o1 the sa

individual referrals and
growth of the membership
ations. One of the latest WSO programs
0] certifications, and toward the new

actitioners of safety and

accident prevention: the
ety and environmental progr

ams of various universities in the U.S.A and
other countries.

The WSOQ’s purpose is to internationalize
environmental safety & health, accident pr and to disseminate
throughout the world the practices, skills, arts, and technologies of the safety and accident
prevention fields.

all safety fields including occupational and
evention movement, etc.,

A

CODE OF ETHICS

b — — 8

Namher
viembpe

rs of the WSO, by virtue of their acceptance of members

hip in the WSO, are bound to
the Tollowing Code of Ethics regarding their activities associate

d with the WSO:
Members must be responsible for ethical and

professional conduct in relationships with |
chents, employers, associates, and the public.

Members must be responsible for professional competence in performance of all their l!
professional activities.

Members must be responsible for the protection of
nume of any deserving WSO member or member o
i safety or associated disciplines.

professional interest, reputation, and good
fother professional organization involved

Members must be dedicated 1o professional development of new members m the safety l
profession and associated disciplines.

Members must be responsible  for their complete sineerity in professional service to the
world.

Members must be 1esponsible for continuing improvement and devel

opment of professional
competencies in safety and associated disciplines.

i e ey
b —
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N bers S > T e . : S .
Members must be responsible for their professional cfforts to support the WSO motin

“Making Safety a Way of Life... Worldwide.”

Any individual,  member, officer, cemployee, or representative of any outside
agency/organization may file a complaint against any member, officer, or cmployee of the
WSO. Onee a complaint has been filed, a thorough and confidential investigation will be
completed by the Ethics Committee Chairman. If the charges are found to be true, the
punishment shall range from:

* Informal counscling by a member of the WSO Exccutive Action Committce;

* Formal counscling by a member of the WSO Exccutive Action Committec;

e Written letter of Admonition placed in the member’s file for onc year;

»  Written letter of Counscling placed in the member’s file for onc year;

e Written letter of Reprimand placed in the member’s file for one ycar;

*  Written letter of Reprimand placed permanently in the member’s file;

e Individual being placed on a formal probation that could result in removal from the
WSO and suspension and/or revocation of membership and credential privileges;

e Permanent disbarment from the roles of WSO and revocation of credentials.

SAFETY COMMITTEES AND STRUCTURE:

Safety committees range in size and structure based on the organization’s number of
employees, worksites and hazards present, but certain arrangements have been found to be
more effective. According to a 2008 study published in the journal New Solutions (Vol. 18,
No. 4), organizations that had safety committees made up of more hourly workers than
managers had lower injury and illness rates. Researchers also found that organizations with a
higher percentage of their workforce on safety committees had better rates.

The Maine Department of Labor states that ideal safety committees have representation from
all departments and shifts, as well as from both management and the labor force.

Ben Bloom is safety consultant principal for Minnesota OSHA. Bloom said many
organizations that participate in thc Minnesota STAR (MNSTAR) program - which
recognizes organizations with safety and health systems that go above and beyond OSHA
requirements — have multiple safety committees. Some organizations assign a committee to
each area in the facility, such as the warchouse, production arca and offices. Having multiple
committees is a great way to involve more workers in an organization’s safety and health
efforts, but clear guidelines or a centralized committee must be established to help prevent
potential overlap, Bloom said.

Effective task delegation by a centralized committee allows a subcommittee to allocate more
time and cffort to a specific workplace problem. Dave Ferkul, workplace safety consultation
supervisor for Minnesota OSHA, spoke of a nursing home that established multiple
subcommittees to address specific issues related to stalf and resident safety. One
subcommittee focused on safe patient-handling equipment, and for fresh ideas they visited

17
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other nursing homes 1o seek out examples of alternative cquipment,

alety committee, with upper man
resulting mvestment in new cquipment reduced wor

The subcommittee
agement present, and g
kplace injuries, Ferkuyl said.

feported ats findings to the cential s

Committee leaders and nmember participation

AN etiecuve committee leader can facilitate a mecting without d

ominating it or allowing m
someone else 10 do so, Ferkul said. Instead of dictating how a discussion should proceed —
Which s 1ot conducive to member participation and feedback — committee chairs shoyld 1
1ocus on encouragg participation among all members, he added.

SIective committee heads also should establish b
nol get out of control. Rick Long, safety
Croduets” Dillard Plywood Division, descri
tme limits to tum around its appro

asic ground rules and ensure meetings do l
lead of the Dillard, OR-base
bed how his comp
ach to committee meetings.

d Roseburg Forest
any used detailed agendas and

-—_C’Er_

-1 the late 1990s, safety committec meetings at the ¢

matches between labor and man
more hours, Long s

ompany usually became shouting
and would sometimes |

I

agement representatives,
aid. In 1999, the company’s approa
unstructured meetings were
i*.auz‘—or—lcss.-Safel-yeonnnitte&ch

,
OVer eaci

.

ast four or [
ch to safety committees evolved:
replaced by streamlined meetings |
airs-were-vote d-in-by-hour]
} meeting’s agenda. Committee members
flow-chart featuring each member and their respon

Overly lengthy, asting one “ .

y-employees-and-given-control—— —
also began voting on a written charter and }
sibilities. |
‘Basically, we learned how to use agendas, how to st
sard. T there was an outst

ay on track and stay on time,” Long

anding issue we couldn’t agree on, we learned to ‘put them in the f
naryinao !

Parng lot’ and revisit [at] the next meeting.”

<3 @ result, he said, employees and management feel they have equal say when it comes to |
salety, he said, “Everyone has a voice and is allowed to speak it, as long as they do it
respectfully.”

Enthusiasm:

Safety committees may struggle with maintaining member enthusiasm over time. Tim Moxac,
University of Connecticut Health Center in Farmington,

chniques to prevent or address committee member burnout:

professor emeritus for (he

v

recommends the Iollowmg te

: > L . T as er ics tor a
*  Rotate the committee’s focuys among a variely of topics, such as ergonomi

ed by chemical hazard reduction, and so on,
« DBring in new commitlee members when  the
penodically mvite non-committee front-line w

period of tme, follow

conmmittee becomes stale. Also,
orkers to participale in a meeting and |

discuss any day-1o-day hazards they encounter,

' I A0S lp identity hazards. |
= lovile salely conumnitlecs lrom similay organizations to visit and help i y
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SAFETY ENGINEERING (UNIT-1)

Management support:

Tim Morse, professor cmeritus for the University of Connccticut Health Center in

Farmington, co-authored a report published in 2013 in the American Journal of Industrial
Medicine (Vol. 56, No. 2) that looked at common characteristics of effective safety
committees. Researchers found that committees that made a meaningful impact on workplace
safety had clear and visible upper management support. This allowed committees to secure
funding or support to quickly address a safety hazard, another key trait of effective
committces, Morse said. In addition, “larger committees are generally beneficial for both
detecting problems and getting reality-based solutions,” he said.

tor the committee toO malke recalistic

tee members need to see that their
tly or are

Management participation in meetings is important
decisions and recommendations, Ferkul said. Commit
recommendations have an effect on workplace safety, and if too many arc too cos

never used, committee members’ enthusiasm may decrease, he said.

ent reduces the effectiveness of committeces,
afety committee that did not receive updates
hazard was being addressed. Management
but lack of communication

Uncommunicative or unsupportive managem
Bloom said. He remembers one worksite with a s
from management on whether an identified safety

actually was making changes based on the recommendations,
mmittee members feel as though their efforts were not valued, he said.

e that safety is important to management, this can have a positive effect

Nosan, state program administrative director for
p stagnant safety committees make a turnaround.

When employees se
on their own safety values, said Ryan
Minnesota OSHA. Management also can hel

“Effective support from upper management goes a long way,” Nosan said. “Secing
he safety committee’s activities IS a

management in attendance and active participants in tl

powerful tool.”

Committees and safety culture:

Safety professionals can benefit in many ways from the information generated from a

committee containing front-line emp
professionals taking too active of a role. “[That] takes away t
said, “You really want to let [employees] step forward.” Instead, he said, safety professionals

should behave more as a coach and resource (0 the group.

loyeces. However, Hurliman advised against safcty

~

he creativity of the group,™ he

that initiated a committee-led behavior-based safcty program. A

Nosan recalled a worksite
meetings to help coordinate management support, but

safety supervisor attended the

otherwise the committee was entircly employee-led. The enthusiasm of the group led to

significant ergonomics-related changes throughout the facility, he said.
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For satety professionals struggling 1o establish a safety culture at their organization, safety
commttees can help, Hurliman said.

“Employee mvolvement is how employers can get their safety cultures to be bought into.
How they really make a lasting impact in safety and health is by getting people involved,” he
said. “Some of the things 1 have seen safety committees do have been just incredible, because
the employer is allowing the employees to start driving aspects of the safety programs. Once
that happen

pens, Ltell employers, ‘Hang on, you’re going for a ride. They’re going to take you to
places you dudn’t believe you could get 1o

Selection of state safety committec requirements:

.

The table below is a selection of states that, a

t press time, require some type of safety
committee, and a sunmmary

of the state’s requirements. Please view the associated links for
more detailed information on a state’s requirements.

i addmion o this list, states not included may have mandatory safety committee
requuem

nents for certain industries, sectors or organizations using specific work processes.

s¢ states also may offer incentives such as reduced workers’ compensation premiums or
reduced violation penalties.

Ths

To ensure your organization is compli

ant with your state’s safety committee requirements,
contact your Dep

artment of Labor, local OSHA office, workers’ compensation board or other
pplicable agency.

(&)

ROLE OF GOVT. IN INDUSTRIAL SAFETY:

There are plenty of good reasons why any business would want to maintain

Other than the basic human desire to avoid pain and suffering,
destroy your business!

a safe workplace.
workplace accidents can

Thousands of Americans are killed each year in on-the

-job accidents, and many more suffer
work-rel

ated disabilities or contract occupational illnesses. Some of the high monetary costs
attached 1o workplace accidents include:
the mability to meet your obligations to customers
»  wages paid to sick and disabled workers
= wages paid 1o substtute employees
- damuged equipment repair costs
- nsurance claims
« workers' compensation claims
+ administrative and recordkeeping costs
[ addition, while both humanitarian desires and ¢conomic good sense have encouraged

cinployers 1o ereate and maintain safer and healthier \vm'l\'lll%cundonnS. cmployees, unions,
and govermunentageneies have applied pressure [or greater efforts.
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Federal Occupational Safety and Health  Administration  (OSHA) regulations  govern
workplace safety and no matter what business you are in, you should know and comply with
the rules that apply to that business. General rules apply to just about any business and fines
and penaltics for violations can be severe!

Once you understand the government's role in regulating workplace safcty, fmm]n:;qnze
o . : . . . s, such as
yourself with major workplace safety issucs, including newer types of risks, st

: . : cal
workplace automation hazards, AIDS and biohazards, that your business may have to d
with.

" . : - an
With the necessary knowledge of your responsibilitics and the safety issues involved, JOEEES

" . -ain you
then access available resources to develop and document a safety program and train your
employees to avoid workplace accidents.

The Occupational Safety and Health Act (OSHA)

Your legal obligations to provide a safe work environment for your employees arise primarily
from a federal law known as the Occupational Safety and Health Act (OSH Act). OSHA was
enacted in 1970 to address the uneven patchwork of state Jaws regarding workplace safety,
and to respond to the growing number of serious injuries and deaths occurring in the
workplace. OSHA is administered by the Department of Labor under the direction of the
Assistant Secretary of Labor for Occupational Safety and Health.

——Absent-amraccident, a sl business owrer isn't likely to be visifed by federal health and
safety inspectors very often, if at all. Unfortunately, if an accident does occur and you're
found to be in violation of applicable safety rules, the consequences of the accident can be
compounded. Not only must you bear the consequences of the accident (such as being unable
to meet your obligations to customers), you may also have to pay government fines and other
costs. So, it's worthwhile to have a general understanding of the legal underpinning of the
safety standards that apply to almost every employer:

All businesses have a duty to comply with some general rules under what's called a
general duty clause.

All businesses must also comply with industry-specific requirements and guidelines,
known collectively as OSHA standards.

State safety regulation: Although your safety obligations originate directly at the federal
level, states have the right to develop their own standards under a federally approved state
plan. The standards under a state plan may differ from federal OSHA rcqulations,t but must be
at Jeast as cffective as the federal standards. Some states have established and administer tl
own state plans for workplace safety. If your business is in a state that has a state plan, vou
must comply with it. I your state does not have a state plan, you must comply wi de

) - th federal
OSHA laws. For more information about these plans, contact your particular state labor
department. &

1e1r

Are You an Employer Subject to OSHA?

The Occupational Safety and Health Act is

. covers %
employers. Unless you are sure your busine ELIQSS

a comprehensive law — it
58 18 exempt, you should assume that tl

: $ assu ¢ .

srollse oo, )Y me that the law

21
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SAFETY ENGINEERING (UNIT-1)

~ have none
Generally, if vou have cmployees, you are probably covered by OSHA. If YOE oot z:s,
You usually aven't covered, although n some cascs businesses who use workers
mdependent contractors wre still subject to QSHA.

Specifically an employer under the Act is a person engaged in a business affecting COImlll'C_fo;
Who has employees, but does not include the United States or any state or politica
subdivision of'a State. You are probably subject to OSHA requirements 1if you:

* Qreancontrol of the actions of your employee

have power over the employee
* are able to fire the employee

Seme of the usual indications of an employment relationship, such as who pays the
employee, are not part of the definition of an employer under OSHA. There are special

cicumstances if you are one of multiple employers or if you have workers other than
employees.

Emplovers Exempt From the Act

There are some very specific exemptions to employers covered by the Act. The following
employers are not covered by the OSH Act:

+  self-employed persons

farms at which only immediate members of the

« those whose working conditions are regulated by other federa] agencies under other
federal statutes (This includes most employment in mining, nuclear energy and nuclear
Weapons manufacture, and many segments of the lransportation industries.)

* persons who employ others in theijr own homes to perform domestic services such as
housecleaning and child care

farmer's family are employed

churches and nonsecular church activities

*  states and political subdivisions (although some state plans cover public employees)

¢mployers not engaged in interstate commerce

~o
[3%)
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Accident Preventions and
Protective Equipment’s
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Accident Preventions, Protective Equipment’s and the Acts: a

- _ : . , , : : \
Personal protective campment, Suivey the plant for locations, Part of body to be protected, \

. . . A P ine. First aid '
Amng m satety, Prevention causes and cost of accident, Housekeeping, First aid,  \

i ) ; . . NP Q q i < i t
cauipment, Aceident reporting, Investigations, Industrial psychology in acciden 1
Prevention, Safety trials, A

Lducation and r

Fire fighting

PERSONAL PROTECTIVE EQUIPMENT: )

Ty cnmgs N Artne . \ 1 ¥
Lhis section explaing your obligations for

providing personal protective equipment (PPE) to employees
and ditferent types of PPE available,

Personal Protective Equipment (PPE) is equipment that will protect the user against health or safety risks
Jtwork, this can include items such as

* safety helmets
¢ car protection ‘

&
* high visibility clothing -

=
*  safety footwear and safety harnesses

iz
+ thermal, weather and waterproof clothing
*+  respiratory protective equipment (RPE).

As an employer, it is important that you understand your res

ponsibilities and take steps to keep your
workers and members of the public safe.

You will need to know what PPE you need to provide and what training you need to provide to

cmployeesto ensure that they use it correctly.

As an employee, you will need to understand your responsibilities for the use,

storage and maintenance
ofyour own PPE.

o5

PPE legislation

N

When do I need to provide PPE

w

Training, maintenance and storage of PPE '
4. Types of PPE
PPE and corona virus (COVID-19)

w

LPPE legislation

The Personal Protective Equipment at Work Regulations 1992 seeks to ensure that where risks cannot
becontrolled by other means PPE should be correctly identified and put into use.

Under the requirements of The Health and Safety at Work Act 1974 (external site), Employees wi.Il not
be churged with or contribute to the provision and maintenance of‘l’l’E. If there 15 a need for Pl"E items
they must be provided free of charge by the employer, The rcs_;ul;mous.do not apply where requirements
arc detailed in other regulations such as respirators in The Conurol of Substances Hazardous to Health
Regulations 2002 (COSHH), Many other regulations have specifie requirements for the
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povision,maintenance and (he use of ppr

. Such as wul . :
radiation. This ensures th has the regulations dealing with asbestos,

nNose or 1Sy
and their controls

atspecific hazar
zards are dealt with by specific repulations.,
Dutics nfmnplm'ocs reg
. M~

arding PP
The Personal Protective Equi

yment at Work Regulations 1992 hlace dutics 08
. auld - : s on employees to
tnkcrcnsonﬂlﬂc St(_‘ps to ensur j ploYy

¢ that the PPE provided is properly used.

The Regulations also place the following duties on employecs,

L] » » . . . N . i
PPE must be worn and used in accordance with the instructions provided to them

Employees must make sure that PPE s returned to the provided accommodation

after use(unless the employee takes the PPE away from the workplace c.g
footwear or clothing).

PPE should be returned to the appropriate storage unit (ifapplicable) after use,
unless theemployec takes their PPE home, for example footwear or clothing.

+ PPE must be visually examined before use.
Any luss orubvious defect must be immediately reported to their line manager,

+ Employees must take reasonable care of any PPE provided to them and not carry
out anymaintenance unless trained and authorized.

2.When do I nced to provide PPE
PPE should always be your last resort to manage workplace risks. This is a legal requircment.

While risk assessing work activitics you necd to think of different control measures before moving o
ask employees to wear PPE. When deciding what precaution that you are going to introduce in the

workplace you can work through the ‘hicrarchy of controls’. It aims to minimize or prevent workplace
hazards.

2.1. Hierarchy of controls

The controls in the hierarchy arc in order of decreasing cffectiveness, you should always follow this
order.

1. Elimination - Physically remove the hazard, for example use a mechanical aid instead of manual
handling.

2. Substitution - Replace the hazard with somecthing less dangerous, for example by using aless
hazardous chemical.

3. Engineering Controls - Isolate the employees from the hazard, such as noise zones or harriers

4. Administrative Controls - Change or train the way people work, for example by reducing the
exposure to vibration by rotating employees,

5. PPL - Protect the worker with personal protective equipment.

These are some of the reasons why PP'E must be considered as a last resort,

« PPEonly protects the person wearing it, whereas niecasures controlling the risk at source
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protectseveryone in the workplace.

« Itis hard to assess the level of protection provided by PPE because it depends on hoy
it Gts themdividual and 1f it is maintaied and used correctly.,

- PPLE may restrict the user to some extent by limiting mobility or visibility, or by
requirmgadditional weight to be carried. Thus creating additional hazards.

2.2. Assessing and choosing PPE

The need for PPE must be identified through Risk Assessment; it should not be a one size fits all
approach. The protective equipment should be personal to the individual user and be suitable and fit for

purpose.

Allpersonal protective equipment must be 'C E' Marked (external site). The C E mark signifies that the
PPE satisfies certain basic/minimum safety requirements. To establish if your employees need to wear
PPE you can carry out a risk assessment. Training, maintenance and storage of PPE g

3.Informution, Instruction and Training (1IT) on PPE usage

When PPE is provided it’s required that all cmployees receive the correct information, instructions and
training on its use and show how the equipment should be maintained,cleaned and disposed of.

The extent of the information, instruction and training will vary with the complexity and the
performance of the kit, for example a full breathing apparatus will require more training to useproperly
than a disposable face mask.

I addition to initial training, refresher training may be required from time to time.
Supervisor checks on the use of the PPE may help determine when refresher training is needed.

You can use this form to create a record of the induction and training programme for staffwhoare new
to their job.

3.1. What should PPE information and instruction cover?

1. The risks present and why PPE is needed.

2. The operation (including a demonstration), performance and limitations ofthe equipment.

3. Usc and storage (including how to put it on, how to adjust it and remove it).

4. Anytesting requirements before use.

5. Anyuser maintenance that can be carried out (e.g. hygiene, cleaning, procedures).

6. Fuctors that can affect the performance of the equipment (c.g. working conditions personal
factors, defects and damage).

7. How o recognisc defects in PPE and arrangements for reporting them.

8. Whereto get replacement PPE,

3.2, Maintaining PPIS

An cffective system ol maintenance of PPE is essential to make sure the cquipment continues to
provide the degree of protection for which it is designed for, Therefore the manufacturer’s maintenance
schedule (including recommended replacement periods and shelve life) must alwaysbe followed.

Maintenance niay include, cleaning, examination, replacement, repair and testing. The user may be able
Lo carry out sunple mamtenance but more intricate repairs must be carried out by a competent person,
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Pe

L3 Storage of PPE

You need to ensure that adequate stor

employee can take the PPE awav |
plo: 1 take the PPE away from the workplace (e.g. footwear or clothing).

age facilitics are provided when PPL is not in use unless the

The storage sho :
R, ‘1 uld be adequate to protect the PPE from contamination, loss, damage, or sunlight. ‘Where
P may b inated duri i ' '
| y become contaminated during use you will need to provide storage that is separated from any
other storage provided for ordinary clothing,

4.TYDES OF PPE:

Resp‘imtory Protective Equipment (RPE)
RPE is designed to protect the individual wearer from various hazardous substances in their
workplace. There are two types of respiratory equipment.

1. Filters contaminated air or cleans it before it is breathed in.
2. Supplies clean air from an independent source.
RPE may be required for working with large amounts of
- Qgases, vapours
s dusts, powders
« welding

- grinders, cutter and saw use.

Face masks rely on a good seal against the face, i there are gaps in the face mask then contaminated
air, dust, gases and vapors may be breathed into the lungs. For this reason it is very important your

mask fits properly and is used correctly every time you usc it.
Facial hair, stubble and beards malke it impossible to get a good seal on the face.

For this reason you need to be clean shaven to allow a good seal around the face and prevent any leaks
of contaminated air into the lungs.

There are reasons that employces may have a beard for example, religious reasons. If that is the case
there arc alternative options that could be introduced, such as a full hood covering the head and the
face.

4.1.Face fit testing of RPE

The RPE should have a tight-fitting face picce, you need to ensure the user has the correct device. For
this reason the initial sclection of RPE should include fit-testing. A competent face fit tester should

carry out these assessments.

You will need to repeat the face fit testing if there are changes. For example il the modelor size of the
face picce changes or if there are significant changes to the user’s facial characteristics. There are two

forms of face fit testing.

e Qualitative fit testing is suitable for disposable filter face picces and hall masks. This can be
done as a simple pass/fail based on the user’s subjective assessment of the fit and leakage
and this method is not suitable for full face masks. i

e Quantitative it testmg provides a numerical measure ol the it known as a fit factor This test
requires special equipment and it s more complicated to carry out This method s
recommended for full face masks. Quantitative risk assessment s a more m-depth
assessment of the risk. :
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-Hearing protection
There are three types of hearing protection,

e

wits detenders tha completely cover the ear,

car plags that are mserted nto the ear canal,

cmnsents lso

called canal caps) which cover the entrance of'the ear canal.

1118 Ay

e Protection mast be worn by anyone who is likely to be exposed to noise at or above the
osure Action Level set by The Control o [Noise at Work Regulations 2005,

<.3. Head protection

re are thre

¢ widely used types of head prolection.

© InCustnal safety helmets (hard hats) which are designed to protect against materials falling from a
height or swi 1ging objects.
*  Incustnal scalp protectors (bump caps) which are designed to protect from knocking against station:
objects. =8
) ()
*  Capshairnets which protect against entanglement.
* Tasks where head protection may be required include
*  construction
* oullging repair
* worxin excavations or tunnels
*  WOork with bolt driving tools
* driving motorcycles.
I a-wearmng Sikhs are exempt from wearing head protection on construction sites by virtue of The
S-npioyment Act 1989 as amended by Section 6 of the Deregulation Act 2015 (external site).
4.4.Eye protection
There are several lypes of eye protection.
* Safety spectacles: these are similar (o regular glasses but have a tougher lens, they can include side
shizlds for additional protection.
* Eyeshield: a frame-less one piece molded lens often worn over prescription glasses.
« Safety goggles: these are made of flexible plastic frames and an elastic headband.
= Face shields: heavier and bulkier than other types of eye protection, face shields protect the face, bt
not fully enclose the eye so do not protect against dust, gases, fumes and mists.
Tasks where eye protection may be used include
~ handling hazardous substances where there is a risk of splashes
- workng with power driven tools where materials are likely to be propelled
- welding operations X
|
~ working with lasers |
~ UsINg gas or vapour under pressure,
4.5.Foot protection
There are a number of types of safety foolwear.
« <Salety boots or shoes, normally have steel toe caps but can have other safely features (8.9, .
sleel mid soles, slip resistant soles, insulation against the heat and cold.
A
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« Wellington boot can also have steal too caps

static & '
* Antistatic and conductive footwear, these protect against static electricity.

Tasks where foot protection may be required include
« construction

» demolition
e building repair
manual handling where the risk of heavy objects falling on the feet

» working in extremely hot or cold environments

» working with chemicals and forestry.

Where there is a risk of slipping that cannot be avoided or controlled by other measures, attention
must be given to slip resistant soles and replaced before the tread pattern is worn.

4.6.Hand and arm protection
Hand and arm protection comes in a variety of forms.

e Gloves or gauntlets (leather, latex, nitrile, plastic coated, chain mail, ctc).
e Wrist cuffarmlets (e.g. used in glass cutting and handling).

e Tasks where hand and arm protection may be required include

e manual handling of abrasive, sharp or pointed objects

« working with vibrating equipment such as pneumatic drills and chainsaws
e construction and outdoor work

« working with chemicals and hazardous substances such as body fluids

« working in hot or cold materials or temperatures.

In order to eliminate the risk of ill health through exposure to Jatex a number of organisations have
phased out the use of latex gloves and replaced them with nitrile.

4.7.Body protection

Types of body protection include

« overalls, aprons and coveralls (protection against hazardous substances)

clothing for hot, cold or bad weather
« clothing to protect against machinery
e high visibility (jackets, trousers and vests)
« harnesses
» life jackets.
Tasks where body protection may be required include
e working with hazardous substances

¢ working next to the highway or areas with moving transport and vehicles (c.o.

construction sites)

+ outdoor, forestry and ground maintenance work.

Scanned with CamScanner


https://digital-camscanner.onelink.me/P3GL/g26ffx3k

S PPE and coronavirus (COVID-19)

¢
vl

. - " " ; )
COVID-19 but s nuportant 1o remember that work tasks that required PPE before COVID-19, | still
tegulie that same fevel ot use and protection for workers. Your risk assessments should reflect this and
Peuilie Ll SO (s B ¢ . = " . . [ .
Alade any extra protection required 1o protect workers from the risk of transmission of COVID-19.

: , | " re ev o2 p) B .
“here are fow w whplaces outside of health and social care that will require extra PPE to protect agains;
vy \ \ L .

-~

Ciidanee on use of PPE in health and social care sctings can be found on the HPS
website: The HPS website also gives Guidance on protection 1n non-health care
setlinge.

Face coverings

£ace coverings are not PPE as they do not protect the wearer. They are intended to protect others. Further
g e found on the Scoltish Government's Coronavirus (COVID-19): general guidance for

Preventing the spread ofinfection

il
o

¢!

Coronavirus will live for some time on surfaces, including on PPE, so you need to be aware of how to use

"

«nd dispose of it correctly.
2 use these resources to remind employees how to

* putonand take off PPE correctly (for non-acrosol generating procedures) posters and
videos from GOV, UK

*  usedisposable respirators correctly video and poster from the Health and Safety Executive.

Handw ashing

Good hand hygiene is essential to Lelp stop the spread of COVID-19. Watch this video on how to wash your

liangs.

survey the Plants for Location

et

*lant location refers to the choice of the region where men, materials, money, machinery and
cquipment are brought together for setting up a business or factory. A'plant is a place where the
cost of the produet is kept to low in order to maximize gains. Identifying an ideal location is very
crucial, it should always maximize the net advantage, must minimize the unit cost of production
and distribution. Plan location decisions are very important because once the plant is located at a

7

particular site then the organization has to face the pros and cons of that initial decisior
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Factors affecting the plant location:

Decisions regarding selecting a location need a balance of several factors. These are divided
into primary factors and secondary factors; here both the factors can influence the business
inthe long run.

Primary factors:

Availability of raw materials

most important factor in plant location decisions. Usually,

Availability of raw materials is the
s into finished goods is the

manufacturing units where there is the conversion of raw materia

maintask then such organizations should be located in a place where the raw materials

availability is maximum and cheap.

Nearness to the market

Nearness of market for the finished goods not only reduces the transportation costs, but it can

render guick services to the customers. If the plant is located far away from the markets then

thechances of spoiling and breakage become high during transport. If the industry is nearer to
+he market then it can grasp the market share by offering quick services.

Availabhility of labor

Another most important factor which influences the plant location decisions 15 the availability ot labor, The
combination of the adequate number of labor with suitable sKills and reasonable labor \w;'cx can ghlh
benefit the firm. However, labor-intensive firms should select the plant location which s nearct l(\. lh-

A dre ¢

source of manpower.
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transport facilities are very important,_Depending

on the size of the finished goods or raw

mzaterials a suitable transportation is necessary such as roads, water, rail, and air. Here the
iransportation costs highly increase the cost of production, such Organizations can not

comipletewith the rival firms. Here the point considered is tran

sportation costs must be kept
iowr.

Avallability of fuel and power

Unavailability of fuel and power is the major drawback in selecting a location for firms, Fuel and

powerare necessary for all most all the manufacturing units, so locating firms nearer to the

ccal beds and power industries can highly reduce the wastage of efforts, money and time due
to the unavailability of fuel and power,

Avallubility of water ‘

Uepending on the nature of the plant firms should give importance to the loc

atons where water
1cavailable.

For example, power plunts where use water 1o produce power should be located near the water bodies.
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Secondary factors:

Suitability of climate:

Climate is really an influencing factor for industries such as
For such industries extreme humid or dry conditions are not suit

can affect the labor efficiency and productivity.

agriculture, leather, and textile, etc.
itable for plant location. Climate

b

Head.
Protection
“Pr'o'écncm
X = .“'*..M-
" ;, T ' )
ﬂecrmg p— el f‘ / C‘ .Lj Respiratory’
x ., c___———— ——
‘Protection ‘{)) ~  Protectién
3 V’c'
, e,
Hand ~ Q{i,‘ 3 57
Protection ek
e
a2, Body
Protection
Protection e b
v c [" -
) ¥ . ,
- > “L;f.i_s}'%:h_«‘;;(;‘

e e Tt e

Government policies

While selecting a location for the plant, it is very importan

Government policies such as licensing policies,

Availability of finance

t to know the local existed

institutional finance, Government subsidies,

Government benefits associated with establishing a unit in the urban areas or rural areas. otc

&3

Finance is the most important factor for the smooth running of any business: it should not be far

away from the plant location. However, in the case of decisions regarding plant location, it is the

secondary important factor because financial needs can be fulfilled easily if the firm is runnine

)
1o P RTMENT OF MFCHANICAL FNGINFFRING
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Competition between states

In order to attract the investment and large

it can hielp the firms during its startup stages.

Availability of facilities:

the organization, but here most of the empl

where all these benefits/facilities are available

NFPARTMFENT OF MFCHANICA!I FNGINFFRING

benefits, and sales tax exemptions to the new units. However, the incentives may not be big but

Availability of basic facilities such as schools, hospitals, housing and recreation clubs, etc can
motivate the workers 1o stick to the jobs. On the other hand, these facilities must be provided by

Web'based online’
safety training

Mandatory ¥ day safety cqar
(Flreﬂghtlng, fnst-atd)
‘Welcome:of new: collabarators

se

scale industries various states offer subsidies,

oyees give preference to work in the locations
outside also. So while selecting plant location,
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organizations must give prefer
give preference to the location where it is suitable f ing; ot
facilitiesalso. o it is suitable for providing other

Disposal of waste

Disposal i ; .
I fh of waste is a major problem particularly for industries such as chemical, sugar, and
eather . j

er, etc. So that the selected plant location should have provision for the disposal of wasie.

Education and training in safety:

and develops alertness to safcty

Safety  training and education creates consciousncss
y knowledge to the

Safety education develops safety _mindedness while training helps apply acquired safet

specific job or task or procedure.

Just as safcty engincering is the most cffective way of preventing cnvironmental causcs, safcty cducation 15
the most effective tool in the preventive of human causes of accidents. Through adequate safety

instructions, personnel gain useful knowledge and develop safe attitudes.

Education and Training
nforming workers and managers about

k more safely and be more productive. Ano
de workers and managers with a greater

| Education and training are important tools for i
placehazards and controls so they can wor ther

work
role of education and training, however, is to provi
ram itself, so that they can contribute to its

understanding of the safety and health prog
development and implementation.

Education and training provides employers, managers, supervisors, and workers with:

Knowledge and skills needed to do their work safely and avoid creating hazards that could place

themselves or others atrisk.
. Awareness and understanding of workplacc haz
»  Specialized training, when their work involves unique hazards.

ards and how to identify, report, and control them.

d depending on the roles assigned to employers or individual

Additional training may be necede
ample, employers, managers, and supervisors may

managers, SUpervisors, and worker
need specific training to ensure that t

and resources for the safety and heal
incident investigation team members)

s. For ex
hey can fulfill their roles in providing leadership, direction,

th program. Workers assigned specific roles in the

i program (e.g., may need training to ensure their full
{ participation inthose functions.

ssie Al FRICINCCOINC
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Lifective traming and education can be provided outside a formal classroom setting. Peer 1

to-peer traming, on-the-job traming, and worksite demonstrations can be effective in

conveyingsafety concepts, ensuring understanding of hazards and their controls, and
prometing pood work practices. \
Action item 1: Provide program awarencess training

Action Iltem 2: Train employers, managers and supervisors on their roles in the

program Action item 3: Train workers on their specific roles in the safety and

health program Action item 4: Train workers on hazard identification and

controls

Action item 1: Provide program awareness training

—y

Janagers, supervisors, and workers all need to understand the program's structure, plans,
anc procedures. Having this knowledge ensures that everyone can fully participate in i
cevelaping,impiementing, and improving the program.

How to accomplish it

*  Provide raining to all managers, supervisors, workers, and contractor, subcontractor, and
temporaryagency workers on:

Safety and health policies, goals, and procedures

Functions of the safety and health program

Whomto contact with questions or concerns about the program (including contact information)
o Howtoreport hazards, injuries, illnesses, and close calls/near misses

What to do in an emergency

[&]

8]

[e]

O

“he employer's responsibilities under the program

T
Workers' rights under the Occupational Safety and Health Act
rovide information on the safety and health hazards of the workplace and the controls for those hazards.

=nsure that training is provided in the language(s) and at a literacy level that all workers can understand.

T O

.
el

.
m

Emphasize that the program can only work when everyone is involved and feels comfortable
discussingconcerns; making suggestions; and reporting injuries, incidents, and hazards.

* Confirm, as part of the training, that all workers have the right to report injuries, incidents, hazards,
and concerns and to fully participate in the program without fear ofretaliation.

Action item 2: Train employers, managers, and supervisors on their roles in the program

Ermployers, managers, and supervisors are responsible for workers' safety, yet sometimes have
Ittic training on safety-related concepts and techniques. They may benefit from specific
trainingthat allows them to fulfill their leadership roles in the program,

How to accormplish it

+ Remforee employcers, managers, and supervisors' knowledge oftheir responsibilities
under the Oceupational Satety and Health Act and the workers' rights guaranteed by the
Al
Tramemployers, managers, and supervisors on procedures for responding to workers' reports

PIFPLRTIATHT OF IAFCHARICAL FNGINFFRING
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ofinjuries, illnesses, and incidents, including ways to avoid discouraging reporting. |
s § ¢ i ¥
Ins tmcf ?mployms‘ managers, and supervisors on fundamental concepts and techniques for
i . . .
recognizing hazards and methods of controlling them, including the hicrarchy of controls (sce

"Hazard Preventi " y ' inci
: .lr Plxc ention andControl"). Instruct employers, managers, and supcrvisors on incident
investigation techniques, including root causc analysis.

Action item 3: Train workers on their specific roles in the safety and
healthprogram

Additional training may be needed to ensure that workers can incorporate any assigned safety
andhealth responsibilities into their daily routines and activities.

How to accomplish it

»  Tnstruct workers on how to report injuries, illnesses, incidents, and concerns. 1fa computerized
reporting systemis used, cnsure that all employees have the basic computer skills and computer access
sufficient to submit an cffective report.

»  Instruct workers assigned specific roles within the safcty and health program on how they should
carryout those responsibilities, including:

o Hazard recognition and controls (see action item4)
o Participation inincident investi gations
o Program evaluation and improvement

+  Provide opportunities for workers to ask questions and provide feedback during and after thetraming [

«  As the program evolves, institute a more formal process for determining the training needs of workers
responsible for developing, implementing, and maintaining the program.

Action item 4: Train workers on hazard identification and controls

Providing workers with an understanding of hazard recognition and control and actively
involving them in the process can help to eliminate hazards before an incident occurs,

How to accomplish it

»  Train workers on techniques for identifying hazards, suchas job hazard analysis.
Train workers so they understand and can recognize the hazards they may encounter in thewr own jobs
as well as more general work-related hazards.

R

Instruct workers on concepts and techniques for controlling hazards, including the hierarchy of
controls and its importance,

»  Train workers on the proper use of work practice and administrative controls.
Train workers on when and how to wear required personal protective equuipment.

” ” 1 111 ne A ORE s e he 2 Pamnilittoe o S
Provide additional training, as necessary, when a change i facilities, equipment, processes, matenals,

or work organization could increase hazards, and whenever a worker 1s assigned a new task
S ASSIE < ASK,

Prevention causes and cost of accident:

he domino effect lhcory: ina scqucntinl combination of five factors (\soci'\l environment, human 0
T ' on S (s ¢ . nan error,
unsafe acts, accident, injury), cach of the factors alone will not cause an accident so that removi

‘ Ss¢ an ¢ at re g any

SRS S S
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Accidents in Industries: Causes, Prevention and Proneness:
Economic Aspects (Cost) of Accidents:

An accident can be very costly to the injured employee as well as to the employer of the
toncern.There are definite costs associated with the accident, e.g., direct and measurable costs

and indirect, i.e., somewhat intangible but nevertheless real costs,

(' Compensation insurance, mcluding Payment, and Overhead costs.

() Uncompensated wagc losses ofthe injured employee,

(1) Cost of medical care and hospitalization.

Lndirect costs of an accident they associate:

(1) Costs of dumage to equipment, materials and plant.

(if) Costsofwages paid for time lost by workers not Injured.

(i) Costs of wages paid to the injured worker.

(iv) Costs of'safety ENgINEErs, supervisors and staff in Investigating, recording and reporting

ofaccidents and its causes.

() Costs ofreplacing the mjured employee,

(vi) Cost of lowered production by the substitute worker.

(vii) Cost ofdelays in production due to accident,

(viti) Cost of reduction in cificiency
recovered.

Causes of Accidents:

of the injured worker when he Joins the concern after getting

An accident is an unplanned incident and for each such incident there s usually a specific cause
Crcauses if one could but discover them.

Accident may be caused due to:

Technical causes or unsafe conditions reflect deficiencies in plant, equipment, tools, materials
handling system, general work environment, etc. Human causes or unsafe acts by the person
concerned are due to his ignorance or forgetfulness, carelessness, day-dreaming, etc. It has
Lecnectrmated that there are four accidents caused by human causes to everyone that s
ciaused by technical causes.

Mechanical Causes or Factors:
Unsafe mechanical design or construction.

2 Hazardous aivangement (piling, over-loading etc.)
3 hmproper machine guarding

NFPARTMENT OF MFCHANICAT TNQINFFRING
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4. Unsafe apparel.
5. Defective agencies or devices

6. Improper material handling.
7. Broken safety guards.

8. Protruding nails.

9. Leaking acid valve.

10. Untested boilers or pressure vessels.

Environmental Factors:
Environmental factors indicate improper physical and atmospheric surrounding conditions of

workwhich indirectly promote the occurrence of accidents.

Environmental factors include:
1. Too low a temperature to cause shivering.
2. Too high a temperature to cause headache and sweating.

3. Too high a humidity (in textile industry) to cause uncomforted, fatigue and drowsincss
(especially when the atmosphere is also hot).

4. Defective and inadequate illumination causing eyestrain, glares, shadows, etc.

5. Presence of dust, fumes and smokes (e.g., in foundary or welding shop) and lack of proper ventilation.

6. High speed of work because of huge work Joad.

7. More number of working hours and over and above them the tendency of the employer to insist for over-time
work.

8. Inadequaterest pauscs or breaks between the working hours.
9. Noise, bad odour and flash coming from the nearby machinery, equipment or processes.
10. Poor housekeeping.

Personal Factors:

a3

].Age.2. Health3, Number of dependents.4. Financial position.5. Home environment.6. Lack of knowledgs
and skill.7. Improper attitude towards work.8. Incorrect machine habits.9. Carelessness  and
recklessness, 10, Day-dreaming and un-attentiveness, 11, Fatigue.12. Emotional un-stability, e.g., jealousy,
revengefulness, etc.13. High anxiety level.14. Mental wordiness.15. Unnecessary exposures to risk. 16,
Non-usc of safety devices.17. Working at unsafe speeds. I8, Improper use of tools,

ACCIDENT PREVENTION:

Accident prevention is highly essental inan industry, inorder to:

(i) Prevent injury to and premature death of employees.

(if) Reduce operating and production costs.
AEPARTMENT OF MFCHANICAL FNGINFFRING
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) Have good employ er-employee relations. . 2
4
\
- \
(V) Hagh up the morale of employees.
Avoveall prevention of acerdents is a true humanitarian concern, '
Housekeeping:
The Housckeeping department takes pride m keeping the hotel clean and comfortable, so as to create a
Home away from home’. The aim of all accommodation cstablishment is to provide their customers with
clean, atractive, comfortable and welcoming surrounding that offer value for moncy. Nothing sends a
sironger message than cleanliness in a hospitality operation. No level of service, friendliness or glamour
venequal the sensation a guest has upon eutering a spotless, tidy and conveniently arranged room. Both
tunagement and guest consider the keeping of the place clean and in a good order a necessity for a hotel to
command a tair price and get repeat business.
ROLE OF HOUSEKEEPING DEPARTMENT
. . . \ "‘
Fousekeeping plays a very Important role in hospitality industry such as:-

« Tozachieve the maximum possible efficienc
tesmooth running of the department.

+ Toestablish a welcoming atmosphere and ensure courteous, reliable service from all staff of the
departm cnt.
e ~

« Toensurea high standards of cleanliness and gener
department is responsible.

To provide linen inrooms, restaurants, banquet hall, conference venues, health clubs, and so
on, as well as maintain an inventory for the same,

Y in ensuring the care and comfort of guests and in

alupkeep in all areas for which the B

FIRST AID:

It ic impossible to predict when will an accident happen in the workplace. However,
employer's duty to do everything in their power to prevent accidents and provide acces
aid 1o their employees and everybody who frequents their workplace.

it is the
s to first

The 5 main 2ims of first aid are;

preserve hife

Mo

prevent the escalation of the illness or injury

W

promole recovery
4. pawrehiel

o protect the unconscious,

I-Preserve life — while the first aider is the person who has the certificate for the first
not medical professionals, They can do their best 1o make sure the patient is giv
aud they can help teal nunor njuries like
attention.

aid, they are
en the basie care
cuts and scrapes that don't need outine or cluergency

Rowever, in case of severe situations that are a threat to the patient’s life, they do not focus on
providing care but on preserving hife long ehough until the ambulance arrives

DEPARTMENT OF MFCHANICAT FNOINETRING
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2.prevent the escalation — again, the efforts of the first aiders

time the patient has until the ambulance arrives If the pat dte difksted (aivardiggralonaiog the
¢ S a

: : ient is bleeding profuscly, th aid

will not stitch the w ) g profuscly, the first aider

B res. In that way S:Jend\;v‘lT[Ut they will do their best to stop the bleeding until the ambulance
» they will prevent further complications and health deterioration.

3.Pain relief — this i if it 1s i

BSent. Some 'lillL _1i.dt§>nc o_nly.xf it is in any way possible and it doesn’t present a risk to the

patient, Some pain relie m.cdlc.atlons can be dangerous in case a person is bleeding. Therefore, if
S pain medication is appropriate, it is better to ask the medical experts first.

4.Protect the unconscious — one of the important factors in administering first aid 1s protection
and safety for both the patient and the first aider. Moreover, this extends to the people who arc
n—earby, as well. Protecting the unconscious can mean removing them from a dangerous situation.
like fire, flooded space or road with traffic.

5. Promote recovery — every action that a first aider takes should be in the direction of helping the
person who has suffered an injury or sudden illness get Dbetter.

Promoting the recovery usually means using the first aid kit. [t is packed with supplies that are
necessary for the first aider to be able to help the person in need. You can understand that the
timeot providing the first aid is crucial. If your first ald fs not well-stocked or it is nol there at all -

thatis a big problem.

Firefighting equipments:

. Fire Extinguishers.
. Smoke Detectors.
. Fire Alarm Systems.
. Fire Suit.
. Fire Extinguisher Cylinders.
. Fire Sprinklers.
. Fire Hydrants.
. Fire Safety Scrvice.

Accident Reporting:

Purposc

An accident reporting and investigation plan prescribes methods and practices for reporting and
investigating accidents that can be read and understood by all managers, supervisors, and employees. No
matter how conscientious the safety offorts are, accidents are going to happen sometines due to human or
system €rTor.

This written Accident Reporting and Investigation Plan is intended to demonstrate The University of Mary

Washington’s compliance with the requirements in 29 CFR 1904 by:
" prescribing methods and practices for reporting and investigating aceidents, and providing a means
to deal with workplace accidents in a standardized way.

In addition it is the policy of the University to comply with all workers’ compensation laws and
regulations. The requirements of this plan apply to all operations and departments at the

University.

AdministrativeDuties

The University of Mary Washington’s Workman’s Compensation Coordinator, is responsible for

developing and maintaining and reporting First Records of Injury to Virginia State Department of Risk
;o AC MECHANICAL FNGINFFRING
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R
Management.

This function is shaved by the Human Resource office and the PublicSafety Department, Office of \

Occupational Health and Safety, They are both responsible for the OSHA 300A report as well as ‘

compe

Asatory reports for the employee and have full authority to make necessary decisions to ensure the
success of this plan. They are also qualified, by appropriate training and experience to commensurate with
the complexity of the plan, to administer or oversce our accident reporting and investigation program and
conduet the required investigations and incident cvaluations,

All employee accidents are reviewed by a committee of university representatives from all trades, skills

nd professions for ad

cquate recommendations and remediations. This written Accident Reporting and

an is kept at the following locations Fairfax House and the Public Safety office at Brent

avestigation Pl

Accident Reporting Procedures:

Employees mjured on the Job are to report the injury to their

supervisor as soon as possible after the
mcidentaccident. Ne

ar muss accidents or incidents (when an employee nearly has an accident but is able to
avoid it) should be reported as well. All accidents

purposcs.

and incidents should be reported for prevention =

The supervisor must immediately notify Human Resources Dep

artment and the Public Safety
Deparmment when an incident/accident occurs.

I they are not available a report should be forw.

arded for there review and the supervisor shall
conduct an investigation and interview

Accident Investigation Procedures
Thorough investigation of all accidents will lead to identification of accident causes and help:
= reduce economic losses from injuries and lost productive time;
determine why accidents occur, where they happen, and any trends that might be developing;
cmployees develop an awareness of workplace problems and hazards;
identify areas for process improvement to increase safety and productivity;
noleareas where training information or methods need to be improved; and
suggest a focus for safety program development.

For all accident investigations, the Safety Department or designate wi

Il perform the following duties:
Conduct the accident investigation at the scene of the Injury as soon after the njury as safely possible.
Askihe employee involved in the accident and any witnesses, in separale interviews, to tell in their
own words exactly what happened.
Repeat the employee’s version of the event back to him/!
correctionser additions.

her and allow the employee to make any

Adter the employee has given his/her description of the event, ask appropriate

causes.,

* When finished, remind the cmployee the investigation was to determine the cause and possible
correetive acnon that can eliminate the cause (s) of the accident.

Cumplete an aceident investigation report witli the employee and review data w

accuracy. This will provide information to put into database format.

questions that focus on

ith employee tor

The seeident investigation report is used to:

* tackand report injuries on o monthly basis;
group mjunes by type, cause, body part alfeeted, time of day, and process mvolved;
dererinine if any wends in injury occurrence exist and graph those trends if possible;
sdenufy any cquipment, materials, or environmental factors that seem (o be commonly
mvolved mmyury icidents:

-
&

discusy the possible solutions 1o the problems identiticd with the salety team

and superiors; and
= proceed with improvements o reduce the likelihood of future injuries,

DEPARTIMFNT OF MFCHANICAL FNGINFFRING

Scanned with CamScanner


https://digital-camscanner.onelink.me/P3GL/g26ffx3k

pjury/Medicallssues

1fa workplace accident results in injury or i 1
If & } s mpury or illness requiring hospitalization of three or more employees or 2
patality of one or morc ¢ ' s DI omraiiyl ) o

f n & mployee, the Univ crsity’s Workman’s Compensation Coordinator will report the
incident within eight hours by phone ot in person to the nearest VOSH office

If an injured person is taken to ctor : | i
oy ) a doctor, a statement from the doctor will be attached to the Accident Report

Record-Reeping
i i 1C “ ‘\- -1ty af Pape H S 3 - . . . e
The University of Mary Washington's Workmen Compensation Coordinator is responsible for

maintaming the following records and documentation:
*= OSHA 300A log of injurics and illncsses
= Accident investigation reports
= Emplover's Accident Report
The University of Mary Washington Safety Department is responsible for maintaining the following records

and

documentation:
= Training records
» Investigation and Interviews

Training

This plan is an internal document guiding the action and behaviors of employees, so they need to know

about it. To communicate the new accident reporting and investigation plan, all employecs arc given a

thorough explanation as to why the new plan was prepared and how individuals may be affected by it.

The information and requirements of this written plan are presented to employees during new hire

orientation or as the plan is reviewed and modified but at least annually.

Program Evaluation

The accident reporting and investigation program is evaluated and updated by The University of

Mzry Washington’s Workmen’s Compensation Coordinators and the Safety Department annuzlly to
p

determine whether the plan is being followed and if further training may be necessary.

Investigations:

Finding the cause of safety incidents is the first step in preventing similar incidents in the future.
Safety Management Group’s safety professionals have extensive experience at investigating
workplaceaccidents, fatalities, and other incidents involving injuries or near misses.

When a serious workplace accident occurs, it's imperative that companies conduct a prompt and
thorough accident investigation. An incomplete, inaccurate or biased investigation can aggravate the
problem and increase your potential liability. Our safety professionals understand OSHA and know
how to properly conduct the workplace investigation and perform interviews, even in high-profile

cases receiving media attention.

In addition to preventing future incidents, a thorough investigation will allow your company to fulfill
any legal requirements, determine the cost of an accident, determine compliance with applicable
OSHA safety regulations, and process workers” compensation claims. Incidents that involve no injury
or property damage should still be investigated to determine the hazards that should be corrected.

 mmaRTAACAIT NE NACAUARNICAL CAIZINCEDIN S

Scanned with CamScanner


https://digital-camscanner.onelink.me/P3GL/g26ffx3k

Industrial psychology in accident prevention:

,}11
Many efforts are being made to reduce accidents in the manufacturing plants and great stress js
being placed on safety. Efforts are being made in two directions.

1 Reducing the lability of the situation
1 Minimising the possible influence ofany relevant personal factors.
The most common type of safety training is to make employees safety conscious and safety-wise.
\lany psychological principles are used to safeguard the workers. The measures taken b

y the safety
€ngineers cover a spectrum of techniques, procedures and guidelines directed toward reducing
stuztional ligbilivy.

Tnese include the installation of protective guards on machines, changes of method, arrangement of ¢
mzterizl and equipment, use of protective clothing and gear, improvements in the environment and
Ciner techniques aimed at minimising the specific types of hazards.

It has been increasingly recognised that the design of equipment and the nature of the physical
€nvironment can effect the accident liability, There is more focus on the design of equipment and
V/OrkK stat

‘ons to suit the individual physical aspects (like height, weight etc.)

s consider atleast a few of the possible approaches to reduce accidents from the human liability
izn from situational side.

that contribute to safety.

~ safety ocutcomes trial (SOT) is a prospective, randomized, controlled trial that is specifically
cesigned end edequately powered to test a safety hypothesis using a clinical outcome (single or
composite) such as

irrevercible morbidity or mortality as the primary trial endpoint.

FIFELGRTLAT BT (18 LAFCMANIC A1 EMLIWEE IR
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UNIT-1I

SAFETVIACTS T e

Features of Factories Act
Objective of Factories Act :

Tne main objectives of the Indian Factories Act, 1948are to regulate the working conditions in
factories, to regulate health, safety welfare, and annual leave and enact special provision in

respect of young Persons, women and children who work in the factories.
1. Working Hours:

According to the Provision of working hours of adults, no adult worker shall be required or

allowed to work in 3 factory for more than 48 hours in a week. There should be a weekly
holiday.

2. Health:

For protecting the health of workers, the Act lays down that every factory shall be kept clean
and all necessary precautions shall be taken in this regard. The factories should have proper
drainage system, adequate lighting, ventilation, temperature etc,

Adequate arrangements for drinking water should be made. Sufficient latrine and urinals should
be provided at convenient places. These should be easily accessible to workers and must be kept

cleaned.

3. Safety:
In order to provide safety to the workers, the Act provides that the machinery should be fenced,

No young person shall work at any dangerous machine, in confined spaces, there should be

provision for manholes of adequate size so that in case of emergency the workers can escape.
4. Welfare:

For the welfare of the workers, the Act provides that in every factory adequate f:no' suitable
facilities for washing should be provided and maintained for the use of workers.

Facilities for storing and drying clothing, facilities for sitting, first-aid appliances, shelters, rest

rooms’ and lunch rooms, créches, should be there.

5. Penalties: e
dergivenin
The provisions of The Factories Act, 1948, or any rules made under the Act, or any order g
e

' Ities can be
iting under the Act is violated, it is treated as an offence. The following pena
writin

imposed:-
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/ (a) Imprisonment for a term which may extend to onc year,

/ . .
: /« (b) Fine which may extend to one lakh rupees; or

(c) Both fine and imprisonment.

If a worker misuses an appliance related to welfare, safety and health of workers, or in reiation

todischarge of his duties, he can be imposed a penalty of Rs. 500/-.

Introduction of Explosive Act:

Power for Central Government to prohibit the manufacture, possession or importation of specialiy

dangerousexplosives.

This Act shall come into force on such dayl as the Central Government,

by notification in the OfficialGazette, appoints.
(1) This Act shall come into force on such day5 as the Central Government,

bynotification in theOfficial Gazette, appoints.
Central Government may, for any part of 1[India] 2 [***] make rules3 consistent with this Act to
regulate or prohibit, except under and in accordance with the conditions of a licence granted as
provided by those rules, the manufacture, possession, use, sale, 4[transport, import and export]
of explosives, or any specifiedclass of explosives."
(2) Rules under this section may provide for all or any of the following, among other matters, that is to say
(2) the authority by which licences may be gra nted;
(b) the fees to be charged for licences, and the other sums (if any) to be paid for expenses by
applicants forlicences; ,
(c) the manner in which applications for licenses must be made, and the matters to be
specified in suchapplications;
: (d) the form in which, and the conditions on and subject to which, licences must be granted;
——(e) the period-for which-licences are to remain in-force;-the authority to which appeals may be
preferred under section 6F, the procedure to be followed by such authority and the period
within which appeals shall be preferred, the fees to be paid in respect of such appeals and the
4 circumstances under which such fees may be refunded; 6{(ee) the authority to which appeals
may be preferred under section 6F, the procedure to be followed by such authority and tha
period within which appeals shall be preferred, the fees to be paid in respect of such appeals and
the circumstances under which such fees may be refunded;"
(eea) the total quantity of explosives that a licensee can purchase in a given period of time;
(eeb) the fees to be charged by the Chief Controller of Explosives or any officer authorised by
) him in this behalf, for services rendered in connection with the manufacture, transport, import
or export of explosives;]
(f) the exemption absolutely or subject to conditions of any explosives 6{or any person or class
of persons] from the operation of the rules.6[or any person or class of persons] from the
operation of the rules

~



' iecti ‘ovi ainly for the safety
Boiler Act: The Indian Boilers Act-1923 was enacted with the objective to provide n}ﬂ* ) 1 o
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T—————— : . - I acnieving unirormity
oflife and Property of persons from the danger of explosions of steam bonlc?x slarclic_i for g ‘
‘ ; - - ainte “boilers 1n India.
in registration and inspection during operation and maintenance of bo

, - ichi ively for
"Steam Boiler" means any closed vessel exceeding 22.75 litres which is used exclusively
: itti edto
generating steam under pressure and includes any mountings and other fittings attach

suchvessel which is wholly or partly under pressure when steam is shut off.

Every boiler owner is required to make an application to the Chief Inspector of Boilers for the
inspection of the boiler along with the treasury challan of the requisite fees as per

requirements of Indian Boilers Act- 1923. The requisite fee for the inspection of the boiler has

been prescribed under Delhi Boilers Rules-1927.

Under Indian Boilers Act-1923 Indian Boilers Regulation-1950 has been framed. This

Regulation deals with the materials, procedure & inspection techniques to be adopted for the

manufacture of boilers & boiler mountings & fittings. The boiler is inspected by the
Inspectorate as per the procedure laid under IBR -1950 and if found satisfactory, a Certificate
is issued for operation for amaximum period of 12 months.

The boilers which are not found satisfactory during the inspection are repaired as per the

procedure laid under Indian Boilers Regulation-1950 & are re- -inspected  as

explained above. The Boilers which are transferred to NCT of Delhi are also mspected in the

similar fashion after their records are obtained from the & parent state. KGR

The Boilers are also casually visited by the Inspectorate from time to time to check the validity of thei

certificates, safe and efficient operation. The show cause notice is issued to the boiler owner
whose boiler is found working without a valid certificate and given a specified time to comply with. If the

complianceis not made during the stipulated period, then necessary action as deemed fit under the Act is
taken against the erring boiler owner.



ESI Act: The promulgation of Employees' State Insurance Act, 1948 envisaged an integrated
need based social insurance scheme that would protect the interest of workers in
contingencies such as sickness, maternity, temporary or permanent physical disablement,
death due to employment injury resulting in loss of wagés Or earning capacity. the Act also
guarantees reasonably good medical care to workers and their immediate dependants.

Following the promulgation of the ESI Act the Central Govt. set up the ES| Corporation to
administer the Scheme. The Scheme, thereafter was first implemented at Kanpur and Delhi
on 24'™ February 1952. The Act further absolved the employers of their obligations under the
Maternity Benefit Act, 1961 and Workmen’s Compensation Act 1923. The benefit provided to
theemployees under the Act are also in conformity with ILO conventions.



Worliman’s compensation Act:

An Act to provide for the payment by certain classes of employers to their workmen of
compensation for injury by accident. Whereas it is expedient to provide for the payment by
certainclasses of employers to their workmen of compensation for injury by accident

The Workmen's Compensation Act, 1923 provides for payment of compensation to workmen
(or their dependants) in case of personal injury caused by accident or certain occupational

diseases arising out of and in the course of employment and resulting in disablement or
death. The Act was last amended in 1976.

The laws provide employees with monetary awards to cover loss of wages directly related to
the accident as well as to compensate for permanent physical impairments and medical

expenses. The laws also provide benefits for dependents of those workers who are killed in
work-related accidents or illnesses.

The laws provide employees with monetary awards to cover loss of wages directly related to
the accident as well as to compensate for permanent physical impairments and medical

expenses. The laws also provide benefits for dependents of those workers who are killed in
work-related accidents or illnesses.



Industrial Hygiene: Industrial Hygicne has also been defined as the practice of identifying of
hazardous agents; chemical, physical and biological; in the workplace that could cause disease or

discomfort, evaluating the extent of the risk duc to exposure to these hazardous agents, and the control
of those risks to prevent ill-health in.

Industrial hygiene has been a profession since the 1940s, working with science and technology to -
protect the health and safety of workers and the community. Our industrial hygicne team helps clients
meet and maintain regulatory compliance in all industrial health and safety areas.

Our knowledgeable team of Certified Industrial Hygienists are experienced in a varicty of settings
including manufacturing, public works, heavy industrial, remediation, commercial, warchousing,
healthcare, laboratories and office environments. Our dynamic team of Certified Industrial Hygienists,
Certified Safety Professionals, indoor environmental scientists, engineers, and business professionals
brings a holistic and practical approach to solving workplace hazards.

Employer responsibilities:

To protect the health of employees, exposure measurements must be un biased,
representativesamples of employee exposure. Employers must:

* Devise sampling plans to evaluate occupational exposures to airborne concentrations of
chemicalsubstances as well as ingestion and dermal absorption

e Determine the need for exposure measurement

* Evaluate exposure measurement data

e Make decisions concerning what action is required by federal regulations.

Y nrnssvvndrsmneenl anlade..



SAFETY ENGINEERING (UNIT-1)

Management support:

Tim .MOI‘SC, professor emeritus for the University of Connecticut Health Center in
Farm'm'gton, co-authored a report published in 2013 in the American Journal of Industrial
Medicine (Vol. 56, No. 2) that Jooked at common characteristics of effective safety
committees. Researchers found that committees that made a meaningful impact on workplace
safety had clear and visible upper management support. This allowed commiittees to seccure
funding or support to quickly address a safety hazard, another key trait of effective
committees, Morse said. In addition, “larger committees are generally beneficial for both

detecting problems and getting reality-based solution

ant for the committee to make realistic

s,” he said.

Management participation in meetings is import
and recommendations, Ferkul said. Committee members need to see that their

an effect on workplace safety, and if too many are too costly or are
may decrease, he said.

decisions

recommendations have

never used, committec members’ enthusiasm

Uncommunicative or unsupportive management reduces the effectiveness of committees,
RBloom said. He remembers one worksite with a safety committee that did not receive updates
from management on whether an identified safety hazard was being addressed. Management
actually was making changes based on the recommendations, but Jack of communication
made the safety committee members feel as though their efforts were not valued, he said.

When employees see that safety is important to management, this can have a positive cffect
on their own safety values, said Ryan Nosan, state program administrative director for
Minnesota OSHA. Management also can help stagnant safety committees make a turnaround.

er management goes a long way,” Nosan said. “Seeing

“Effective support from upp
rticipants in the safety committee’s activities 1S a

management in attendance and active pa

powerful tool.”



ROLE OF GOVT. IN INDUSTRIAL SAFETY:

There are plenty of good reasons why any business would want to maintain a safe workplace.
Other than the basic human desire to avoid pain and suffering, workplace accidents can

destroy your business!

Thousands of Americans are killed each year in on-the-job accidents, and many more suffer
work-related disabilities or contract occupational illnesses. Some of the high monetary costs
altached to workplace accidents include:

» the mability to meet your obligations to customers

« wages paid to sick and disabled workers

« wages paid to substitute employees

« damaged equipment repair costs

- Insurance claims

« workers' compensation claims

« administrative and recordkeeping costs

In addition, while both humanitarian desires and economic good sense have encouraged

employers to create and maintain safer and healthier working conditions, employees, unions,
and government agencies have applied pressure for greater efforts.
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SAFETY COMMITTEES AND STRUCTURE:

Safety committees range in size and structure based on the organization’s number of

employees, worksites and hazards present, but certain arrangements have been found to be
more effective. According to a 2008 study published in the journal New Solutions (Vol. 183,
No. 4), organizations that had safety committees made up of more hourly workers than
managers had lower injury and illness rates. Researchers also found that organizations with a
higher percentage of their workforce on safety committees had better rates.

The Maine Department of Labor statcs that ideal safety committees have representation from
all departments and shifts, as well as from both management and the labor force.

Ben Bloom is safety consultant principal for Minnesota OSHA. Bloom said many
organizations that participate in the Minnesota STAR (MNSTAR) program — which
recognizes organizations with safety and health systems that go above and beyond OSHA
requirements — have multiple safety committees. Some organizations assign a committee to
each area in the facility, such as the warehouse, production area and offices. Having multiple
committees is a great way to involve more workers in an organization’s safety and health

efforts, but clear guidelines or a centralized committee must be established to help prevent
potential overlap, Bloom said.

Effective task delegation by a centralized committee allows a subcommittee to allocate more
time and effort to a specific workplace problem. Dave Ferkul, workplace safety consultation
supervisor for Minnesota OSHA, spoke of a nursing home that established multipic
subcommittees to address specific issues related to staff and resident safety. One
subcommittee focused on safe patient-handling equipment, and for fresh ideas they visited



other nursing homes to seek out examples of alternative equipment. The subcommittee
reported its findings to the central safety committee, with upper management present, and a
resulting investment in new equipment reduced workplace injuries, Ferkul said.

i



UNIT-4
FIRE PREVENTION AND PROTECTION

Topics:- Sources of ignition — fire triangle — principles of fire extinguishing — active and passive
fire protection systems — various classes of fires-A, B, C, D, E- Fire extinguishing agents- Water,
Foam, Dry chemical powder, Carbon-dioxide-Halon ahernatives Halocarbon compounds- Inert
gases, dry powders — spes of fire extinguishers fire stoppers hydrant pipes — hoses monitors fire
watchers layout of stand pipes — fire station- fire alarms and sirens maintenance of fire trucks-foam
generators — escape from fire rescue operations — fire drills first aid for burns.

Sources of ignition in Fire prevention and protection

In fire prevention and protection, understanding and mitigating potential sources of ignition is
crucial. Ignition sources are factors or objects that can initiate a fire. Here are some common
sources of ignition and ways to address them:

Electrical Equipment:

Prevention: Ensure electrical installations comply with safety standards. Regularly inspect and
maintain electrical systems. Avoid overloading circuits.

Protection: Install circuit breakers, fuses, and ground fault circuit interrupters (GFCIs). Consider
using flame-resistant or flame-retardant materials.

Open Flames:

Prevention: Prohibit open flames in restricted areas. Educate individuals about the dangers of
open flames in fire-prone environments.

Protection: Install flame arresters in areas where open flames are necessary. Use fire-resistant
barriers or screens to contain flames.

Smoking:

Prevention: Implement no-smoking policies in areas with fire hazards. Provide designated
smoking areas with proper disposal facilities.

Protection: Use fire-resistant bins for cigarette disposal. Ensure smokers are aware of and
adhere to safety regulations.

Hot Work (Welding, Cutting, Grinding):

Prevention: Obtain permits for hot work. Clear the area of flammable materials. Provide fire-

resistant barriers.



Protection: Use fire-resistant blankets or curtains to shield nearby combustibles. Have fire
extinguishers and personnel trained in firefighting nearby.

Equipment and Machinery:

Prevention: Regularly inspect and maintain equipment. Ensure proper lubrication to reduce
friction and heat.

Protection: Install spark arresters on equipment. Use fire-resistant coatings on machinery.
Sparks and Ember Generation:

Prevention: Control sources that generate sparks or embers in fire-prone areas. Keep
combustible materials away from potential ignition sources.

Protection: Install spark arresters on equipment. Use fire-resistant materials for construction and
storage.

Static Electricity:

Prevention: Ground equipment and containers. Use anti-static materials in areas with flammable
vapors.

Protection: Provide bonding and grounding for flammable liquids and gases. Use anti-static
flooring and footwear.

Human Activities:

Prevention: Train personnel on fire safety. Enforce safety protocols and procedures.

Protection: Install fire detection and suppression systems. Have readily accessible firefighting
equipment.

Spontaneous Combustion:

Prevention: Store oily rags in airtight containers. Properly dispose of materials prone to
spontaneous combustion.

Protection: Monitor and control the temperature of materials prone to spontaneous ignition.
Arson:

Prevention: Implement security measures, such as surveillance cameras and access control.
Educate employees on security awareness.

Protection: Install fire detection and suppression systems. Ensure emergency response plans are
in place.

Regular risk assessments, employee training, and the implementation of safety measures can help

mitigate the risk of ignition sources and enhance fire prevention and protection efforts.



Fire triangle in Fire prevention and protection

The fire triangle is a simple and classic model used in fire prevention and protection to
illustrate the three essential elements necessary for a fire to occur. These elements are often
referred to as the "fire triangle” or "combustion triangle." The three components of the fire
triangle are fuel, heat, and oxygen. In order to prevent or control fires, it's important to
understand and manage these elements effectively:
Fuel:
Definition: Fuel is any material that can undergo combustion. It can be solid, liquid, or gas.
Role in the Fire Triangle: Fuel provides the substance that will burn. Without a fuel source, a
fire cannot start or sustain itself.
Fire Prevention and Protection: Manage and control the storage and handling of flammable
materials. Implement proper waste disposal practices. Use non-combustible materials where
possible.
Heat:
Definition: Heat is the energy necessary to increase the temperature of a material to its ignition
point.
Role in the Fire Triangle: Heat initiates and sustains the combustion process. It is the energy that
breaks down the molecular structure of the fuel, allowing it to react with oxygen.
Fire Prevention and Protection: Implement measures to control sources of heat, such as
electrical equipment, open flames, and hot surfaces. Regularly inspect and maintain equipment to
prevent overheating.
Oxygen:
Definition: Oxygen is a reactive gas present in the air that supports combustion.
Role in the Fire Triangle: Oxygen is essential for the combustion process. It combines with the
fuel in a chemical reaction that produces heat and light.
Fire Prevention and Protection: Control the availability of oxygen in fire-prone areas. Use
ventilation systems to reduce oxygen levels in enclosed spaces. In certain cases, inert gases may
be used to displace oxygen and reduce the risk of combustion.
In addition to the traditional fire triangle, a fourth element has been added in some models,
creating the "fire tetrahedron.” The fourth element is the chemical reaction, which represents the

process by which the fuel and oxygen combine to release heat and sustain the fire. Understanding



the chemical reactions involved in combustion can help in developing more effective fire
prevention and protection strategies.
By controlling or eliminating one or more elements of the fire triangle, it is possible to prevent,
control, or extinguish fires. Fire prevention and protection measures typically focus on removing
one or more elements to break the chain reaction and mitigate the risk of fire.
Principles of Fire Extinguishing in Fire prevention and protection

Fire extinguishing involves using various methods and devices to suppress or extinguish
a fire. The principles of fire extinguishing are based on removing one or more elements of the
fire triangle—heat, fuel, and oxygen—to interrupt the combustion process. Here are the
fundamental principles of fire extinguishing in fire prevention and protection:
Cooling:
Principle: Heat removal by reducing the temperature of the burning material below its ignition
point.
Methods: Use water, foam, or other agents with high heat-absorbing capacities to cool the fuel
and surrounding areas. Water is particularly effective for cooling solid materials.
Smothering or Oxygen Exclusion:
Principle: Removing or excluding oxygen to prevent combustion.
Methods: Blanket the fire with materials that block oxygen access, such as fire-resistant foam,
powder, or inert gases. Fire blankets can be used to smother small fires.
Fuel Removal:
Principle: Eliminating or isolating the fuel source to prevent the fire from spreading.
Methods: Shut off fuel supplies (e.g., gas valves), remove combustible materials from the fire's
path, or create firebreaks to contain the flames. This principle is often applied in firefighting
strategies in wildfires.
Chemical Inhibition:
Principle: Interrupting the chemical reactions involved in combustion.
Methods: Using fire extinguishing agents, such as dry chemical powders or halon, that interfere
with the combustion process at a molecular level. These agents can inhibit the chemical reactions
between fuel and oxygen.
Chain Reaction Break:

Principle: Preventing the sustained chemical reaction between fuel and oxygen.



Methods: Applying agents that disrupt the chain reaction, such as dry chemical powders or
gases. By interrupting the feedback loop of the combustion process, the fire can be extinguished.
Fire Retardation:
Principle: Slowing down or delaying the combustion process.
Methods: Using fire retardant chemicals on materials to reduce their flammability. This is often
applied to prevent the ignition or slow down the spread of fires in structures or vegetation.
Combustion Inhibition:
Principle: Introducing substances that inhibit the ignition or combustion of fuels.
Methods: Applying fire-retardant foams or gels to surfaces to create a protective barrier that
inhibits the ignition and combustion of materials.
Use of Fire Extinguishers:
Principle: Employing portable fire extinguishing devices to control or extinguish small fires.
Methods: Depending on the type of fire extinguisher, agents such as water, foam, dry chemical
powder, carbon dioxide, or other specialized agents are used to suppress fires. The choice of
extinguisher depends on the type of fire (e.g., Class A, B, C, D, or K).
It's important to note that the effectiveness of fire extinguishing methods depends on the type of
fire and the materials involved. Proper training, understanding the fire classification system, and
selecting the right extinguishing agent are crucial for successful fire prevention and protection.
Regular maintenance and inspection of fire suppression equipment also play a key role in
ensuring their reliability.
Active and passive fire protection in fire protection and prevention

Active and passive fire protection are two key components of a comprehensive fire
protection strategy. Each serves a distinct role in preventing and mitigating the impact of fires in
buildings and other structures.
Active Fire Protection:
Fire Detection and Alarm Systems:
Role: Detect the presence of fire or smoke and alert occupants to evacuate.
Components: Smoke detectors, heat detectors, flame detectors, and fire alarm panels.
Fire Suppression Systems:

Role: Actively suppress or control fires when detected.



Components: Fire sprinkler systems, gaseous suppression systems (e.g., CO2, FM-200), foam
systems, and water mist systems.

Fire Extinguishers:

Role: Portable devices for manual firefighting in the early stages of a fire.

Components: Various types of fire extinguishers filled with specific extinguishing agents
suitable for different fire classes (e.g., water, foam, dry chemical, CO2).

Emergency Lighting:

Role: Illuminate escape routes during a power failure caused by a fire.

Components: Battery-powered or generator-backed lighting fixtures strategically placed in
corridors, stairwells, and exit paths

Fire Pumps:

Role: Ensure an adequate water supply for fire sprinkler systems and hydrants.

Components: Electric or diesel-driven pumps that boost water pressure for fire suppression.
Smoke Control Systems:

Role: Manage smoke movement within a building to facilitate evacuation and improve visibility
for firefighters.

Components: Smoke dampers, pressurization systems, and smoke evacuation systems.

Passive Fire Protection:

Fire-Resistant Building Materials:

Role: Slow the spread of fire and provide structural integrity during a fire.

Components: Fire-resistant walls, floors, ceilings, doors, and windows made from materials
with inherent fire resistance.

Fire Barriers and Compartmentation:

Role: Divide a building into compartments to contain and prevent the spread of fire.
Components: Fire-rated walls, floors, and doors that create fire-resistant barriers between
different sections of a building.

Fire Doors and Windows:

Role: Prevent the spread of fire and smoke through openings.

Components: Fire-rated doors and windows with intumescent seals that expand under heat to

seal gaps.



Firestopping:

Role: Seal openings and gaps in fire-resistant constructions to prevent fire and smoke
penetration.

Components: Fire-resistant materials, such as intumescent sealants or firestop collars, applied
around penetrations like pipes, conduits, and cables.

Passive Smoke Control:

Role: Limit the movement of smoke through a building.

Components: Smoke barriers and smoke seals on doors to impede the spread of smoke.
Compartmentalization:

Role: Divide a building into compartments to limit fire spread and enhance occupant safety.
Components: Fire-rated walls and floors, along with self-closing fire doors, to create distinct
fire compartments.

Both active and passive fire protection measures work together to create a layered defense
against the initiation, growth, and spread of fires. A holistic approach that integrates both types

of protection is essential for maximizing fire safety in buildings and other structures.

Various classes of fires in fire protection and prevention

Fires are classified into different classes based on the types of materials involved in the
combustion process. The classification system helps in selecting the appropriate fire
extinguishing agents and methods. The common classes of fires are often denoted by letters.
Here are the main classes of fires:
Class A - Ordinary Combustibles:
Materials: Combustible materials such as wood, paper, cloth, rubber, and some plastics.
Extinguishing Agents: Water, foam, or multipurpose dry chemical extinguishers.
Class B - Flammable Liquids and Gases:
Materials: Flammable liquids (e.g., gasoline, oil, grease), flammable gases.
Extinguishing Agents: Foam, carbon dioxide (CO2), dry chemical powders, and some halon
alternatives.
Class C - Electrical Fires:

Materials: Energized electrical equipment, including wiring, fuse boxes, and appliances.



Extinguishing Agents: Non-conductive agents to avoid electrical conductivity, such as carbon
dioxide, dry chemical powders, or halon alternatives.
Class D - Combustible Metals:
Materials: Combustible metals, such as magnesium, titanium, aluminum, and sodium.
Extinguishing Agents: Specialized dry powder extinguishers designed for specific metal fires.
Class K - Kitchen Fires:
Materials: Cooking oils, fats, and greases.
Extinguishing Agents: Wet chemical extinguishers specifically designed for kitchen fires.
Understanding the different classes of fires is crucial for selecting the appropriate fire
extinguishing agents and methods. It's common to see multi-purpose fire extinguishers labeled as
"ABC" extinguishers, indicating their suitability for Class A, B, and C fires. However, it's
important to note that not all extinguishing agents are suitable for all fire classes, and using the
wrong type of extinguisher can be ineffective or even dangerous. Training in fire safety and
proper use of fire extinguishers is essential for individuals responsible for fire prevention and
protection.
Fire Extinguishing Agents

Fire extinguishing agents are substances or materials designed to suppress or extinguish
fires by disrupting the combustion process. The choice of extinguishing agent depends on the
type of fire and the materials involved. Here are some common fire extinguishing agents:
Water:
Class Applicability: Class A fires (ordinary combustibles).
Effectiveness: Cools the fuel below its ignition temperature.
Limitations: Ineffective for flammable liquid or electrical fires.
Foam:
Class Applicability: Class A and B fires (ordinary combustibles and flammable liquids).
Effectiveness: Acts as a barrier to smother the fire and suppress vapors.
Limitations: Not suitable for Class C (electrical) fires.
Dry Chemical Powders:
Class Applicability: Class A, B, and C fires (ordinary combustibles, flammable liquids, and
electrical).

Effectiveness: Interrupts the chemical reaction of the fire.



Limitations: May create a mess and may not be suitable for Class D (metal) fires.

Carbon Dioxide (CO2):

Class Applicability: Class B and C fires (flammable liquids and electrical).

Effectiveness: Displaces oxygen, smothering the fire.

Limitations: Limited cooling effect. Ineffective for Class A fires.

Wet Chemicals:

Class Applicability: Class K fires (cooking oils and fats).

Effectiveness: Saponifies cooking oils to suppress the fire.

Limitations: Not suitable for other fire classes.

Halon Alternatives (Clean Agents):

Class Applicability: Class A, B, and C fires.

Effectiveness: Disrupts the chemical reaction without leaving residue.

Limitations: Halons are being phased out due to environmental concerns. Newer clean agents,
such as HFC-227ea, HFC-236fa, and others, are used as alternatives.

Water Mist:

Class Applicability: Class A, B, and C fires.

Effectiveness: Fine water droplets cool the fire and displace oxygen.

Limitations: Requires specialized equipment. May not be as effective as traditional methods for
certain fires.

Dry Powder for Metal Fires:

Class Applicability: Class D fires (combustible metals).

Effectiveness: Excludes oxygen and disrupts the combustion process.

Limitations: Specific to metal fires and may vary depending on the type of metal.

Fire Retardants:

Class Applicability: Used to treat materials to make them less flammable.

Effectiveness: Delays or prevents ignition of treated materials.

Limitations: Not a direct firefighting agent but used for prevention.

It's crucial to match the type of extinguishing agent with the class of fire for effective
firefighting. Additionally, training on the proper use of fire extinguishers and understanding the
specific properties and limitations of each agent are essential for effective fire prevention and

protection.



Types of fire extinguishers

Fire extinguishers are classified based on the types of fires they are designed to combat. The
classification is denoted by a letter or letters indicating the classes of fires the extinguisher is
suitable for. The most common types of fire extinguishers include:

Water Extinguishers (Class A):

Symbol: A

Class Applicability: Class A fires (ordinary combustibles).

Description: Contains water to cool and extinguish fires involving ordinary combustible
materials like wood, paper, and cloth.

Foam Extinguishers (Class A and B):

Symbol: A, B

Class Applicability: Class A and B fires (ordinary combustibles and flammable liquids).
Description: Contains a foam concentrate that forms a blanket over the fuel, suppressing the fire
and preventing reignition.

Dry Powder Extinguishers (Class A, B, C):

Symbol: A, B, C

Class Applicability: Class A, B, and C fires (ordinary combustibles, flammable liquids, and
electrical).

Description: Uses a dry powder (usually monoammonium phosphate) to interrupt the chemical
reaction of the fire. Effective for multiple fire classes.

Carbon Dioxide (CO2) Extinguishers (Class B and C):

Symbol: B, C

Class Applicability: Class B and C fires (flammable liquids and electrical).

Description: Contains pressurized carbon dioxide gas, which displaces oxygen to smother the
fire. Leaves no residue.

Wet Chemical Extinguishers (Class K):

Symbol: K

Class Applicability: Class K fires (cooking oils and fats).

Description: Uses a potassium-based solution to saponify cooking oils, creating a soapy layer

that suppresses the fire.



Clean Agent Extinguishers (Class A, B, C):

Symbol: A/ B, C

Class Applicability: Class A, B, and C fires.

Description: Contains clean agents, such as HFC-227ea or HFC-236fa, which disrupt the
combustion process without leaving residue. Suitable for sensitive equipment.

Dry Powder Extinguishers for Metal Fires (Class D):

Symbol: D

Class Applicability: Class D fires (combustible metals).

Description: Uses a specialized dry powder to smother and cool fires involving combustible
metals.

It's important to note that some fire extinguishers are labeled with multiple symbols, indicating
their effectiveness across different fire classes. For example, an ABC extinguisher is suitable for
Class A, B, and C fires.

When selecting and using fire extinguishers, it's crucial to consider the specific fire risks in a
given environment and ensure that the extinguishers are properly maintained and regularly
inspected. Additionally, individuals should be trained on the correct use of fire extinguishers and

understand the limitations of each type.

Fire stoppers in Fire prevention and protection

Firestopping is a crucial aspect of fire prevention and protection in buildings.
Firestoppers refer to materials, systems, or devices designed to seal openings and gaps in fire-
resistant constructions, thereby preventing the spread of fire, smoke, and toxic gases. These
openings can include penetrations such as pipes, conduits, cables, and ducts that pass through
fire-rated walls and floors.
Key aspects of firestopping in fire prevention and protection include:
Purpose:
Role: The primary purpose of firestopping is to maintain the fire resistance of building elements,
such as walls and floors, by preventing the passage of flames, hot gases, and smoke through

openings.



Materials:

Firestop Materials: Firestopping materials are specifically designed to resist fire and heat.
Common materials include fire-resistant sealants, caulks, mortars, pillows, and boards.
Intumescent materials that expand when exposed to heat are often used to create effective fire
seals.

Locations for Firestopping:

Penetrations: Firestopping is applied at openings created by penetrations such as pipes, conduits,
cables, and ducts.

Joints: It is also used to seal joints between fire-rated assemblies, such as between walls and
floors.

Installation:

Professional Installation: Firestopping is often installed by trained professionals to ensure that it
meets the required fire resistance standards.

Correct Application: Proper installation involves applying the firestop materials in a manner that
completely seals the opening and maintains the fire resistance rating of the construction.

Testing and Certification:

Compliance: Firestopping materials and systems must comply with applicable fire safety
standards and building codes.

Certification: Many firestop products undergo testing and receive certifications to verify their
effectiveness in maintaining the integrity of fire-rated constructions.

Maintenance and Inspection:

Regular Inspections: Periodic inspections are essential to ensure that firestop systems remain
intact and effective over time.

Maintenance: If any damage or alterations are identified during inspections, prompt repairs or
replacements are necessary to maintain the fire resistance of the building elements.

Types of Firestopping Devices:

Firestop Sealants: Intumescent sealants are commonly used to seal gaps around penetrations.
Firestop Mortars: These are used to fill larger openings and provide structural fire protection.
Firestop Pillows: Soft pillows or cushions made of fire-resistant materials that can be

compressed to fill irregular spaces around penetrations.



Firestop Collars and Wraps: These devices are used to create a barrier around pipes and
conduits passing through fire-rated walls.
Effective firestopping is an integral part of the overall fire protection strategy in buildings. It
helps compartmentalize fire and smoke, limiting their spread and providing additional time for
occupants to evacuate and for firefighting efforts to be initiated.
What is Hydrant pipes

Hydrant pipes are components of fire hydrant systems, which are critical elements in fire
protection infrastructure. Fire hydrant systems are designed to provide a ready and easily
accessible source of water for firefighting activities. Hydrant pipes are the pipes connected to fire
hydrants that supply water to firefighting hoses and other equipment.
Key features and components associated with hydrant pipes include:
Fire Hydrant:
A fire hydrant is an above-ground connection point that provides access to a water supply for
firefighting purposes. It is typically connected to an underground water main.
Hydrant Pipes:
These are the pipes connected to the fire hydrant, allowing water to flow from the water main to
firefighting equipment. The size and material of hydrant pipes depend on local regulations and
the specific requirements of the fire protection system.
Valves:
Valves control the flow of water in the hydrant pipes. There are typically two main valves
associated with hydrant systems:
Outlet Valve: Controls the flow of water from the hydrant to the firefighting equipment.
Inlet VValve: Controls the water supply to the hydrant from the water main.
Couplings and Adapters:
Couplings and adapters are used to connect hydrant pipes to firefighting hoses and other
equipment. Standardized sizes and thread types ensure compatibility with various firefighting
tools.
Caps and Plugs:
Caps and plugs are used to cover and protect the hydrant outlets when not in use. They prevent

debris, dirt, and contaminants from entering the hydrant system.



Hydrant Markers:
Visible markers or signs are often installed near fire hydrants to indicate their location and
provide information about the water flow capacity and other relevant details.
Hydrant Wrench:
A hydrant wrench is a tool used to open and close the valves on a fire hydrant. It is an essential
tool for firefighters and maintenance personnel.
Fire hydrant systems are strategically installed in urban and suburban areas to ensure a rapid and
reliable water supply for firefighting operations. They are typically connected to the municipal
water supply, and their design and installation are subject to local building codes and standards.
Firefighters can connect hoses to the hydrant pipes during emergencies, allowing them to access
a high-volume water source to combat fires effectively.
It's important to note that the specifics of hydrant pipe systems can vary depending on
geographical location, local regulations, and the requirements of the fire protection system in
place. Regular inspection, maintenance, and testing of hydrant systems are crucial to ensuring
their reliability during emergencies.
Hydrant pipes

In the context of fire protection and firefighting, hydrant pipes refer to the pipes that are
part of a fire hydrant system. Fire hydrant systems are critical components of urban and suburban
infrastructure designed to provide a readily available source of water for firefighting activities.
These systems typically consist of hydrants connected to an underground water supply network
through a series of pipes. Here are key features associated with hydrant pipes:
Connection to Water Main:
Water Supply: Hydrant pipes are connected to the municipal water supply or a dedicated water
main. This ensures a reliable and pressurized water source for firefighting.
Underground Piping:
Pipes: The hydrant pipes are usually installed underground, connecting the fire hydrants to the
water main. The pipes are designed to withstand pressure and deliver water to the hydrant

outlets.



Materials:

Pipe Material: The materials used for hydrant pipes are typically durable and corrosion-
resistant. Common materials include ductile iron, galvanized steel, or high-density polyethylene
(HDPE).

Valves:

Valves Control Flow: Valves are installed within the hydrant pipes to control the flow of water.
There are typically two main types of valves:

Outlet Valve: Controls the flow of water from the hydrant to firefighting equipment.

Inlet VValve: Controls the water supply to the hydrant from the water main.

Hydrant Connections:

Couplings and Adapters: Hydrant pipes have connections, such as couplings and adapters, to
attach hoses and other firefighting equipment to the hydrant.

Above-Ground Components:

Hydrant Head: The visible part of the hydrant above ground, containing the outlet valve, hose
connections, and hydrant operating mechanism.

Hydrant Markers: Signs or markers near the hydrant indicate its location, water flow capacity,
and other relevant information.

Maintenance and Inspection:

Regular Checks: Periodic inspection and maintenance of hydrant pipes are essential to ensure
that they function properly when needed. This includes checking for leaks, corrosion, and proper
valve operation.

Firefighting Operations:

Water Supply: During firefighting operations, firefighters can connect hoses to the hydrant
pipes to access a high-volume water supply. The water pressure in the hydrant system facilitates
effective firefighting.

Fire hydrant systems are strategically placed throughout communities to provide quick and
reliable access to water for firefighting purposes. Proper installation, maintenance, and periodic
testing of hydrant pipes and associated components are crucial to ensuring the effectiveness of
the fire hydrant system during emergencies. Local building codes and regulations often dictate

the design and installation standards for hydrant systems.



Hoses in fire protection and prevention

Hoses play a crucial role in fire protection and prevention, providing a flexible and
mobile means of delivering water or firefighting agents to extinguish fires. Fire hoses are part of
a broader firefighting system and are used to connect fire hydrants, standpipes, or fire trucks to
firefighting equipment. Here are key aspects of hoses in fire protection and prevention:
Construction:
Material: Fire hoses are typically constructed from layers of synthetic or natural materials.
Common materials include rubber, canvas, or a combination of synthetic fibers.
Reinforcement: Hoses may have reinforcement layers to enhance strength and durability.
Reinforcement materials can include polyester, nylon, or other synthetic fibers.
Types of Fire Hoses:
Attack Hoses: These hoses are used to deliver water or firefighting agents directly to the fire.
They are designed for flexibility, ease of handling, and efficient water flow.
Supply Hoses: Also known as supply lines, these hoses are larger and are used to transport water
from a hydrant or a water source to firefighting apparatus.
Size and Diameter:
Diameter: Fire hoses come in different diameters, commonly measured in inches. The size of
the hose depends on its intended use, the water flow required, and the equipment it connects to.
Couplings:
Material: Couplings are the connectors at the ends of hoses that allow them to be attached to
hydrants, standpipes, or other firefighting equipment.
Standardization: Couplings are often standardized to ensure compatibility with various
firefighting systems. Common types include storz, threaded, or quick-connect couplings.
Pressure Rating:
Test Pressure: Fire hoses are designed to withstand a certain test pressure, which is the
maximum pressure to which the hose has been tested to ensure its integrity.
Working Pressure: This is the pressure at which the hose is designed to operate during
firefighting activities.
Length:
Standard Lengths: Fire hoses come in standard lengths, but they can also be custom-cut to

specific lengths based on operational requirements.



Storage and Deployment: Proper storage and deployment practices are important to prevent
kinks and damage to the hose.
Nozzles:
Adjustable Nozzles: Fire hoses are often equipped with adjustable nozzles that allow firefighters
to control the flow pattern and intensity of the water stream.
Specialized Nozzles: Some hoses have specialized nozzles for specific applications, such as
foam nozzles for delivering foam extinguishing agents.
Maintenance:
Inspection: Regular inspections are conducted to ensure the integrity of hoses, including
checking for cuts, abrasions, or other damage.
Testing: Periodic testing, such as hydrostatic testing, is done to verify the hose's ability to
withstand pressure.
Fire hoses are a critical component of firefighting equipment, and proper training in their use and
maintenance is essential for firefighting personnel. They enable rapid response to fires by
delivering water or firefighting agents to the source of the fire, helping to control and extinguish
flames effectively.
Monitors in fire protection and prevention

Monitors in the context of fire protection and prevention refer to specialized devices used
in firefighting to deliver large volumes of water or firefighting agents over a distance and with a
high degree of control. Fire monitors are typically fixed or portable and are used in various
applications, ranging from industrial settings to firefighting operations involving large fires. Here
are key aspects of monitors in fire protection and prevention:
Purpose:
Remote Water Delivery: Monitors are designed to deliver large quantities of water or
firefighting agents to specific areas, especially in situations where direct firefighting access is
challenging.
Types of Monitors:
Fixed Monitors: These are permanently installed and are often found in industrial facilities,
ports, or locations where there is a consistent need for large-scale water delivery.
Portable Monitors: These are movable and can be deployed to different locations as needed.

They are often mounted on wheels or carried by firefighting personnel.



Mounting Locations:

Ground-Mounted: Monitors can be fixed to the ground using a base or stand.
Vehicle-Mounted: Some monitors are mounted on firefighting vehicles, such as fire trucks or
industrial firefighting equipment.

Control Mechanisms:

Manual Control: Firefighters can manually control the direction, elevation, and flow rate of
water from the monitor.

Remote Control: In some cases, monitors can be remotely controlled, allowing for precise
adjustment without direct physical interaction.

Adjustable Flow Rates:

Flow Control: Monitors are designed to control the flow rate of water or firefighting agents,
providing flexibility based on the intensity and size of the fire.

Nozzles:

Specialized Nozzles: Monitors are equipped with specialized nozzles designed to disperse water
in specific patterns, such as straight streams, wide sprays, or fog patterns.

Foam Nozzles: In some cases, monitors may have nozzles designed for delivering foam,
enhancing the effectiveness of firefighting agents.

Applications:

Industrial Fire Protection: Monitors are commonly used in industrial settings, such as
petrochemical facilities, where large-scale fires may occur.

Marine Firefighting: Monitors on firefighting vessels are essential for combating fires on ships,
ports, and offshore installations.

Water Supply:

Connected to Water Sources: Monitors are typically connected to a water supply, which can be
a hydrant system, a water tank, or a dedicated water source.

Automatic Activation:

Fire Detection Systems: In some cases, monitors may be integrated with fire detection systems,
activating automatically in response to detected fires.

Monitors play a crucial role in situations where large quantities of water or firefighting agents
are needed to control or extinguish fires. Their ability to deliver a high volume of water over a

distance makes them valuable tools in firefighting operations, particularly in scenarios where



direct firefighting access is challenging or dangerous. Proper training and understanding of
monitor systems are essential for firefighting personnel to use them effectively.

Fire watchers in fire protection and prevention

Fire watchers, also known as fire guards or fire watchers, are individuals assigned the
task of monitoring and preventing fires in specific areas or during specific activities. Fire
watchers play a critical role in fire protection and prevention, especially in situations where the
risk of fire is heightened. Their responsibilities often involve surveillance, early detection of
potential fire hazards, and taking prompt action to prevent or mitigate the spread of fires. Here
are key aspects related to fire watchers:
Roles and Responsibilities:
Surveillance: Fire watchers are responsible for actively monitoring designated areas to identify
any signs of fire or fire hazards.
Early Detection: They must be vigilant in recognizing potential fire risks, such as sparks,
embers, or the smell of smoke, at the earliest stages.
Emergency Response: In the event of a fire or the discovery of a potential fire hazard, fire
watchers are expected to take immediate action, such as sounding alarms, notifying emergency
services, or using available firefighting equipment.
Environments Requiring Fire Watch:
Construction Sites: Fire watchers are often employed on construction sites where welding,
cutting, or other hot work activities are taking place.
Hot Work Areas: Any area where hot work operations are conducted, such as welding,
grinding, or torch cutting, may require the presence of a fire watcher.
Shutdowns or Maintenance: During plant shutdowns or maintenance activities, fire watchers
may be assigned to prevent fires resulting from hot work or other activities.
Equipment and Tools:
Communication Devices: Fire watchers may be equipped with communication devices, such as
radios, to quickly relay information to other workers or emergency responders.
Fire Extinguishers: Fire watchers may have access to portable fire extinguishers to address

small fires in their early stages.



Protective Gear: Depending on the environment, fire watchers may wear personal protective
equipment (PPE) such as fire-resistant clothing.

Training:

Fire Safety Training: Fire watchers typically undergo training in fire safety, hazard
identification, and emergency response procedures.

Use of Firefighting Equipment: Training may include instruction on the proper use of
firefighting equipment, such as fire extinguishers.

Communication:

Coordination with Others: Fire watchers may need to coordinate with other workers,
supervisors, or emergency services to ensure a prompt and effective response to fire risks or
incidents.

Legal Requirements:

Regulatory Compliance: In certain jurisdictions or industries, there may be legal requirements
mandating the presence of fire watchers during specific activities to prevent fires.

Shifts and Rotation:

Continuous Monitoring: Depending on the situation, fire watchers may work in shifts to ensure
continuous monitoring, especially in situations where hot work is ongoing for an extended
period.

Fire watchers are an essential element of fire prevention strategies, particularly in high-risk
environments. Their proactive efforts in surveillance and early intervention contribute to

reducing the likelihood of fires and ensuring the safety of personnel and property.

Fire stations in fire protection and prevention

Fire stations are critical components of fire protection and prevention infrastructure. They
serve as hubs for firefighting operations, emergency response, and community education. Here
are key aspects related to fire stations in the context of fire protection and prevention:
Location:
Strategic Placement: Fire stations are strategically located within communities to ensure rapid
response times to emergencies. Their placement considers factors such as population density,

traffic patterns, and potential fire risks.



Facility Design:

Apparatus Bays: Fire stations have apparatus bays to house firefighting vehicles, such as fire
engines, ladder trucks, and specialized units.

Living Quarters: Many fire stations include living quarters for on-duty firefighters, including
sleeping areas, kitchens, and recreational spaces.

Training Facilities: Some fire stations have training areas where firefighters can practice
firefighting techniques, conduct drills, and stay updated on new firefighting technologies.
Firefighting Apparatus:

Fire Engines: Fire stations typically house fire engines equipped with water tanks, hoses, and
other firefighting equipment.

Ladder Trucks: Stations may have ladder trucks with extendable ladders for reaching tall
buildings.

Specialized Units: Depending on the location and community needs, fire stations may have
specialized units for hazardous materials incidents, technical rescues, or emergency medical
Services.

Emergency Medical Services (EMS):

Ambulances: Many fire stations are equipped with ambulances and provide emergency medical
services in addition to firefighting.

Communication Center:

Dispatch Center: Some fire stations have a dispatch center responsible for receiving emergency
calls, coordinating responses, and communicating with on-duty firefighters.

Training and Education:

Community Outreach: Fire stations often engage in community outreach and education
programs, providing information on fire safety, emergency preparedness, and first aid.

Training for Firefighters: Fire stations serve as training centers for firefighters, offering
ongoing education and skill development.

Maintenance and Equipment Storage:

Workshops: Fire stations may have workshops for maintaining and repairing firefighting
equipment and vehicles.

Equipment Storage: Storage areas house firefighting gear, tools, and equipment.

Emergency Response:



Quick Response: Fire stations are staffed with firefighters around the clock, enabling a quick
response to emergency calls.

Coordination: Fire stations work in coordination with other emergency services, such as police
and medical services, to provide a comprehensive emergency response.

Community Safety Programs:

Smoke Alarm Programs: Fire stations often lead initiatives to distribute and install smoke
alarms in homes to enhance fire safety.

Fire Drills: Stations may conduct fire drills in schools and public places to promote
preparedness.

Mutual Aid Agreements:

Collaboration: Fire stations often have mutual aid agreements with neighboring jurisdictions,
allowing them to assist each other in the event of large fires or emergencies.

Fire stations are essential components of a community's safety infrastructure, and their presence
is crucial for effective fire protection and prevention. They serve as hubs for emergency
response, community education, and ongoing training for firefighters.

Fire alarms and sirens

Fire alarms and sirens are critical components of fire protection and prevention systems,
designed to alert occupants and emergency responders to the presence of a fire or other
emergencies. These devices play a crucial role in providing early warning, facilitating prompt
evacuation, and initiating a rapid response to mitigate the impact of fires. Here are key aspects
related to fire alarms and sirens:

Fire Alarms:

Detection Systems: Fire alarms are part of fire detection systems and can be triggered by smoke,
heat, or flame detectors.

Manual Activation: In addition to automatic activation, fire alarms often have manual
activation points, such as pull stations or break glass units, allowing occupants to initiate an
alarm if they detect a fire.

Types of Fire Alarms:

Smoke Alarms: Commonly used in residential settings, these devices detect smoke and emit an

alarm.



Heat Alarms: Triggered by an increase in temperature, often used in areas where smoke
detectors may not be suitable.

Flame Detectors: Detect the presence of flames and are often used in industrial settings.
Audible and Visual Signals:

Audible Alarms: Emit loud, distinctive sounds to alert occupants. The sound may vary, but it is
typically a high-pitched, attention-grabbing tone.

Visual Alarms: Some fire alarm systems include strobe lights or other visual signals to alert
individuals with hearing impairments or in noisy environments.

Integration with Building Systems:

Building Management Systems (BMS): Fire alarms may be integrated into building
management systems to enable automated responses, such as closing fire doors or activating
suppression systems.

Notification Appliances:

Speakers and Horns: Audible signals are often produced by speakers or horns strategically
placed throughout a building.

Visual Notification Devices: Strobe lights or other visual devices are positioned to provide
visible alerts in various areas.

Zoning and Evacuation Plans:

Zoning: Fire alarm systems may be divided into zones to pinpoint the location of the alarm,
aiding emergency responders in locating the source of the fire.

Evacuation Plans: Fire alarms are typically part of an overall evacuation plan, guiding
occupants to safe exits and assembly points.

Integration with Emergency Communication Systems:

Intercoms and Public Address Systems: Fire alarms may be integrated with intercom or public
address systems to provide voice instructions during emergencies.

Testing and Maintenance:

Regular Testing: Fire alarm systems must undergo regular testing to ensure proper functioning.
Maintenance: Routine maintenance is essential to address any issues promptly and keep the
system in optimal condition.

Local and Central Monitoring:

Local Alarms: Notify occupants within the building.



Central Monitoring: Some fire alarm systems are connected to central monitoring stations that
can dispatch emergency services.

False Alarm Prevention:

Sensitivity Settings: Fire alarm systems are calibrated to minimize false alarms while ensuring
reliable detection.

Education: Occupants are often educated about fire safety to reduce accidental activations.

Fire alarms and sirens are crucial elements of fire protection systems, providing early warning
and facilitating a swift response to fires and emergencies. Their proper installation, regular
testing, and integration with other safety measures contribute significantly to overall fire safety
in buildings and facilities.

Maintenance of fire trucks

Maintenance of fire trucks is crucial to ensure their operational readiness and reliability
during emergency responses. Regular and thorough maintenance helps prevent breakdowns,
ensures that firefighting equipment is in optimal condition, and extends the lifespan of the
vehicles. Here are key aspects of fire truck maintenance:
Routine Inspections:
Daily Checks: Firefighters or designated personnel should perform daily inspections of the fire
truck, checking for any visible issues, fluid leaks, or unusual sounds.
Preventive Maintenance Schedule: Develop and adhere to a preventive maintenance schedule,
outlining routine inspections and tasks to be performed at specific intervals.
Fluid Levels and Quality:
Engine Oil: Regularly check and change engine oil according to the manufacturer's
recommendations.
Transmission Fluid: Ensure that transmission fluid levels are appropriate, and replace it as
needed.
Coolant: Maintain the correct coolant levels and check for any signs of leaks.
Brake Fluid: Monitor brake fluid levels and ensure the braking system is functioning properly.
Tire Maintenance:
Tire Inspections: Regularly inspect tires for wear, damage, and proper inflation.

Wheel Alignment: Ensure proper wheel alignment to prevent uneven tire wear.



Brake System Checks:

Brake Inspections: Regularly inspect the brake system, including brake pads, rotors, and
hydraulic components.

Testing: Conduct brake testing to ensure the braking system's effectiveness.

Electrical System:

Battery Maintenance: Check the battery for corrosion, ensure proper connections, and test the
battery's charge.

Lights and Sirens: Regularly test and inspect all emergency lights, sirens, and other electrical
components.

Firefighting Equipment:

Pump and Hose Checks: Regularly test and maintain the fire pump, hoses, and nozzles.

Inspect Nozzles and Valves: Ensure that nozzles and valves are free from obstructions and
operate smoothly.

Foam Systems: If the fire truck is equipped with a foam system, test and maintain it according
to manufacturer guidelines.

Chassis and Body:

Frame Inspection: Inspect the chassis and body for any signs of damage, rust, or structural
iSsues.

Lubrication: Ensure that all moving parts, such as hinges and levers, are properly lubricated.
Fuel System:

Fuel Filters: Regularly replace fuel filters to maintain the efficiency of the fuel system.

Tank Inspection: If the fire truck has an on-board water tank, inspect it regularly for leaks or
damage.

HVAC System:

Heating and Cooling: Ensure that the heating, ventilation, and air conditioning (HVAC) system
is functioning correctly, providing a comfortable environment for firefighters.

Documentation:

Maintenance Records: Maintain comprehensive records of all maintenance activities, including
dates, tasks performed, and any issues addressed. This documentation is valuable for tracking the
vehicle's history and planning future maintenance.

Training and Certification:



Training for Personnel: Ensure that firefighting personnel are trained in basic vehicle
maintenance tasks and can perform routine inspections.

Certified Technicians: For more complex maintenance tasks, rely on certified technicians with
expertise in fire truck maintenance.

By implementing a systematic and proactive approach to fire truck maintenance, fire
departments can enhance the reliability and performance of their vehicles, ensuring they are
ready for rapid response during emergencies. Regular training of personnel and adherence to

manufacturer guidelines are key components of a successful maintenance program.

Maintenance of fire trucks in fire protection and prevention

Maintenance of fire trucks is essential to ensure their reliability and effectiveness in
responding to emergencies. Regular maintenance helps identify and address issues before they
become major problems, reducing the risk of breakdowns during critical situations. Here's a
comprehensive guide to the maintenance of fire trucks in the context of fire protection and
prevention:
Routine Inspections:
Daily Checks: Conduct daily visual inspections to identify any obvious issues, leaks, or damage.
Pre-Shift Inspections: Perform thorough pre-shift inspections before the start of each shift to
check critical components and systems.
Fluid Levels:
Engine Oil: Regularly check and change engine oil based on the manufacturer's
recommendations.
Transmission Fluid: Monitor transmission fluid levels and quality, replacing it as needed.
Coolant: Maintain proper coolant levels and inspect for any signs of leaks.
Brake Fluid: Regularly check brake fluid levels and ensure the braking system is functioning
correctly.
Tire Maintenance:
Inspect Tires: Regularly inspect tires for wear, damage, and proper inflation.

Rotate Tires: Implement a tire rotation schedule to ensure even wear.



Brake System Checks:

Brake Inspections: Regularly inspect the brake system, including brake pads, rotors, and
hydraulic components.

Brake Testing: Conduct regular brake testing to ensure optimal performance.

Electrical System:

Battery Maintenance: Check the battery for corrosion, ensure proper connections, and test its
charge regularly.

Light and Siren Inspections: Regularly test and inspect all emergency lights, sirens, and other
electrical components.

Firefighting Equipment:

Pump and Hose Checks: Regularly test and maintain the fire pump, hoses, and nozzles.

Inspect Nozzles and Valves: Ensure that nozzles and valves are free from obstructions and
operate smoothly.

Foam System: If equipped, test and maintain the foam system according to manufacturer
guidelines.

Chassis and Body:

Frame Inspection: Inspect the chassis and body for any signs of damage, rust, or structural
iSsues.

Lubrication: Ensure that all moving parts, such as hinges and levers, are properly lubricated.
Fuel System:

Fuel Filters: Regularly replace fuel filters to maintain fuel system efficiency.

Tank Inspection: If the fire truck has an on-board water tank, inspect it regularly for leaks or
damage.

HVAC System:

Heating and Cooling: Regularly check and maintain the heating, ventilation, and air
conditioning (HVAC) system to ensure firefighter comfort.

Documentation:

Maintenance Records: Keep detailed records of all maintenance activities, including dates,
tasks performed, and parts replaced.

Service Log: Maintain a service log to track the overall condition and performance of the fire

truck over time.



Training and Certification:

Training Programs: Provide ongoing training for firefighting personnel on basic vehicle
maintenance tasks.

Certified Technicians: Utilize certified technicians for more complex maintenance tasks to
ensure compliance with manufacturer guidelines.

Emergency Response Readiness:

Emergency Drills: Conduct emergency drills that involve the deployment and operation of the
fire truck to ensure its readiness in real-world scenarios.

Specialized Equipment:

Inspect and Maintain Specialized Equipment: If the fire truck is equipped with specialized
tools or equipment, ensure they are regularly inspected and maintained.

Compliance with Standards:

NFPA Compliance: Ensure that the fire truck meets the standards outlined by the National Fire
Protection Association (NFPA) and other relevant regulatory bodies.

Implementing a proactive and systematic approach to fire truck maintenance is crucial for
ensuring the reliability and functionality of these essential firefighting vehicles. Regular
inspections, adherence to manufacturer guidelines, and comprehensive record-keeping contribute

to the overall effectiveness of fire truck maintenance programs.

Foam generators in fire protection and prevention

Foam generators play a crucial role in fire protection and prevention, particularly in
situations where flammable liquids are involved or where the use of water alone may not be
effective. Foam is used as a firefighting agent to suppress and extinguish fires by forming a
blanket or barrier that separates the fuel from the oxygen in the air. Here are key aspects related
to foam generators in fire protection:
Purpose of Foam Generators:
Flammable Liquid Fires: Foam generators are commonly used to combat fires involving
flammable liquids, such as oil, gasoline, or chemicals.
Three-Dimensional Fire: Foam can be effective in situations where a three-dimensional blanket

is needed to cover the surface of the burning material.



Types of Foam Generators:

Proportioning Foam Generators: These devices proportion the correct amount of foam
concentrate into the water stream to produce foam. They are commonly used in fixed firefighting
systems and mobile firefighting equipment.

Aspirating Foam Generators: These generators use air to aspirate foam concentrate into the
water stream, creating foam. They are often used in portable firefighting equipment.

Foam Concentrate:

Types: There are different types of foam concentrates, including AFFF (Aqueous Film-Forming
Foam), AR-AFFF (Alcohol-Resistant Aqueous Film-Forming Foam), and protein-based foams.
Selection: The type of foam concentrate selected depends on the specific fire risk and the nature
of the flammable liquids involved.

Application Methods:

Fixed Systems: Foam generators are integrated into fixed fire protection systems, such as foam
sprinkler systems or foam deluge systems, in facilities where there is a high risk of flammable
liquid fires.

Portable Equipment: Foam generators are also available in portable units, including foam
nozzles and foam guns, allowing firefighters to apply foam directly to the fire.

Foam Delivery Devices:

Foam Nozzles: These devices are attached to hoses and are designed to deliver foam to the fire
in various patterns, such as spray or stream.

Foam Chambers: Fixed installations in storage tanks or process areas where foam is delivered
to suppress fires.

Foam Monitors: These are devices that can project large volumes of foam over long distances,
providing enhanced reach and coverage.

Operation:

Activation: Foam generators are activated manually or automatically, depending on the type of
fire protection system in place.

Control: Some foam generators allow for control over the expansion ratio of the foam,

providing flexibility based on the fire scenario.



Special Considerations:

Alcohol-Resistant Foam: In situations where flammable liquids contain alcohol, alcohol-
resistant foam concentrates are used to prevent the breakdown of the foam blanket.

Training and Maintenance:

Training: Proper training for firefighting personnel is essential to ensure the correct use of foam
generators and foam concentrates.

Maintenance: Regular maintenance, including inspections, testing, and ensuring an adequate
supply of foam concentrate, is crucial for the reliability of foam systems.

Environmental Impact:

Biodegradability: Many modern foam concentrates are designed to be biodegradable, reducing
their environmental impact.

Foam generators are valuable tools in the firefighting arsenal, providing an effective means of
combating flammable liquid fires. The selection of the appropriate foam concentrate and
generator type depends on the specific fire risks and the facility's requirements. Regular training,
testing, and maintenance are essential to ensure the reliability and effectiveness of foam-based

firefighting systems.

Escape from fire rescue operations

Escape and rescue operations during a fire emergency are critical for ensuring the safety
of individuals within a building or structure. Fire departments and emergency responders are
trained to conduct effective rescue operations to evacuate people from danger. Here are key
aspects of escape and rescue operations during a fire:
Emergency Exit Routes:
Buildings should have clearly marked emergency exit routes that are easily accessible.
Exit routes should be well-lit and free of obstructions.
Evacuation Plans:
Establish and communicate evacuation plans, including primary and alternative routes, to
occupants.
Conduct regular drills to ensure that occupants are familiar with the evacuation procedures.
Emergency Lighting:

Install emergency lighting to illuminate exit routes in case normal lighting fails during a fire.



Emergency lighting helps occupants navigate safely to exits.

Stairwells and Elevators:

Avoid using elevators during a fire; instead, use stairwells for evacuation.

Stairwells should be well-maintained, free from clutter, and adequately lit.

Assistance for Vulnerable Individuals:

Develop plans to assist individuals with mobility challenges or other special needs during
evacuation.

Assign trained personnel to help vulnerable individuals evacuate safely.

Communication Systems:

Establish effective communication systems to relay evacuation instructions to occupants.

Use public address systems, fire alarms, or other communication devices to alert people to the
emergency.

Firefighter Rescue Operations:

Firefighters are trained to conduct search and rescue operations to locate and evacuate
individuals trapped in a building.

They may use tools like thermal imaging cameras to locate people in smoke-filled environments.
Rescue Equipment:

Fire departments are equipped with specialized tools and equipment for rescue operations,
including ladders, ropes, and harnesses.

High-rise buildings may have dedicated rescue teams and equipment.

Incident Command System:

Implement an incident command system to coordinate rescue operations and ensure effective
communication among emergency responders.

Accountability:

Establish accountability systems to track the evacuation progress and ensure that all occupants
are safely evacuated. Emergency responders use personnel accountability systems to track
firefighters involved in rescue operations.

Training:

Regularly train building occupants on fire safety and evacuation procedures. Emergency

responders undergo regular training on search and rescue techniques.



Emergency Services Coordination:

Coordinate with other emergency services, such as medical services and law enforcement, to
ensure a comprehensive response to the emergency.

Safe Meeting Points:

Designate safe meeting points outside the building where evacuated individuals can gather to
ensure accountability.

Post-Evacuation Support:

Emergency services may provide medical support, counseling, and other assistance to evacuated
individuals after the incident.

Public Awareness Campaigns:

Conduct public awareness campaigns to educate the community about fire safety and the
importance of evacuation procedures.

Escape and rescue operations are dynamic and require a coordinated effort between building
occupants, emergency responders, and the community. Preparedness, effective communication,
and regular training contribute to successful evacuation and rescue efforts during a fire

emergency.

Fire drills in fire protection and prevention

Fire drills are essential components of fire protection and prevention programs, designed
to ensure that occupants of buildings and facilities are familiar with evacuation procedures and
can respond quickly and safely in the event of a fire. Conducting regular fire drills is a proactive
measure to enhance overall fire safety. Here are key aspects related to fire drills in fire protection
and prevention:
Frequency of Fire Drills:
Fire drills should be conducted regularly, with the frequency determined by local regulations,
building codes, and the nature of the occupancy.
Common frequencies include quarterly, semi-annually, or annually.
Emergency Response Plan:
Develop a comprehensive emergency response plan that outlines evacuation procedures,
assembly points, and the roles and responsibilities of key personnel.

Ensure the plan is easily accessible and communicated to all occupants.



Notification and Communication:

Use fire alarms, public address systems, or other means to simulate the alerting of occupants to a
fire emergency. Test communication systems to convey clear and concise instructions during the
drill.

Realistic Scenarios:

Incorporate realistic fire scenarios into drills, taking into account various factors such as location
of the fire, time of day, and potential obstacles. Simulate different conditions to prepare
occupants for a range of emergency situations.

Evacuation Procedures:

Practice the full evacuation process, including the use of primary and alternative exit routes.
Emphasize the importance of not using elevators during a fire.

Assembly Points:

Designate specific assembly points outside the building where occupants should gather after
evacuation. Ensure that assembly points are at a safe distance from the building and are easily
identifiable.

Accountability:

Implement accountability procedures to track the evacuation progress and ensure that all
occupants are safely evacuated. Conduct headcounts at assembly points to verify the
completeness of evacuation.

Inclusion of Special Needs Occupants:

Consider the needs of individuals with disabilities or other special needs during drills. Assign
trained personnel to assist individuals with mobility challenges during evacuation.

Coordination with Emergency Services:

Coordinate fire drills with local emergency services to ensure a realistic response and to
familiarize responders with the building layout. Communicate the schedule of drills with relevant
authorities.

Debriefing and Evaluation:

Conduct debriefing sessions after each fire drill to gather feedback from participants. Evaluate

the effectiveness of evacuation procedures and identify areas for improvement.



Training and Education:

Provide regular training on fire safety principles and the importance of following evacuation
procedures. Educate occupants on the use of fire extinguishers and other firefighting equipment,
if applicable.

Documentation:

Maintain records of each fire drill, including dates, times, and outcomes. Use documentation to
track improvements and address any recurring issues.

Review and Update:

Regularly review and update the emergency response plan based on lessons learned from drills
and changes in building occupancy or layout.

Public Awareness Campaigns:

Promote fire safety awareness through public awareness campaigns within the community.
Encourage participation and cooperation in fire drills.

Fire drills are a proactive and essential element of fire protection and prevention efforts. Regular
practice and refinement of evacuation procedures help ensure that occupants respond effectively
and calmly in the event of a real fire emergency, minimizing the risk of injury and property

damage.

First aid for burns in fire protection and prevention
Providing first aid for burns is a crucial skill, especially in the context of fire protection
and prevention. Burns can result from various sources, including fires, hot surfaces, or
chemicals. Here are general guidelines for administering first aid for burns:
Ensure Personal Safety:
Before providing assistance, ensure your own safety. Assess the situation to identify any ongoing
dangers, and move the affected person to a safe location if necessary.
Stop the Burning Process:
If the burn is caused by a flame or hot object, remove the person from the source of the burn.
If clothing is on fire, instruct the person to stop, drop, and roll to smother the flames.
Assess the Severity:
Determine the severity of the burn to decide on the appropriate first aid measures. Burns are

commonly categorized into three degrees: first-degree, second-degree, and third-degree.



Cooling the Burn:

For first-degree and some second-degree burns, cool the affected area with cool (not cold)
running water for about 10-20 minutes.

Avoid using ice or very cold water, as it may cause further damage to the skin.

Remove Constrictive Items:

If the burn is on an extremity and is not severe, remove constrictive items (e.g., jewelry or tight
clothing) to prevent swelling.

Protect the Burn Area:

Cover the burn with a sterile non-stick bandage or a clean cloth to protect it from dirt and
bacteria.

Avoid applying adhesive bandages directly to the burn.

Pain Management:

Over-the-counter pain relievers like acetaminophen or ibuprofen can be used to manage pain if
necessary.

Do not apply creams, ointments, or ice directly to severe burns.

Seek Medical Attention:

For third-degree burns or burns involving the face, hands, feet, genitals, or major joints, seek
immediate medical attention.

If the burn is caused by chemicals or electricity, or if the person is having difficulty breathing,
call for emergency medical help.

Do Not Pop Blisters:

Do not pop blisters that form on the burn, as they act as a protective barrier against infection.
Monitor for Shock:

Watch for signs of shock, such as pale or bluish skin, weakness, or altered consciousness. Keep
the person warm with a blanket if needed.

Do Not Use Home Remedies:

Avoid using home remedies such as butter, oil, or toothpaste on burns, as they may worsen the
injury.

Follow Up:

Advise the person to seek medical attention if the burn is severe or if there are signs of infection

(redness, swelling, pus).



It's important to note that these general guidelines provide basic first aid for burns, but
professional medical evaluation and treatment are essential, especially for severe burns.
Additionally, always follow local regulations and protocols for workplace safety and first aid in

specific settings, such as workplaces or public spaces.



UNIT-5
BUILDING FIRE SAFETY

Objectives of fire safe building design

The objectives of fire-safe building design are centered around minimizing the risk of fire,
ensuring the safety of occupants, and limiting property damage. Here are key objectives:

Life Safety: Protecting the lives of building occupants is the primary objective. Design should
facilitate safe evacuation by providing well-designed exits, clear exit paths, and ensuring that
evacuation routes are easily accessible.

Early Detection and Warning: Implementing effective fire detection and alarm systems is
crucial. Early warning systems, such as smoke detectors and alarms, help alert occupants to a fire
in its early stages, allowing for prompt evacuation.

Fire Containment: Designing buildings with fire-resistant materials and constructing fire
barriers helps contain the spread of fire. This can prevent the rapid escalation of the fire,
providing more time for evacuation and firefighting efforts.

Structural Integrity: Buildings should be designed to maintain their structural integrity during a
fire. This includes using fire-resistant materials for structural components to prevent collapse and
maintain the stability of the building.

Access and Egress: Ensuring that there are sufficient and easily accessible exits is critical.
Design should consider factors such as the number of exits, their location, and the width of
escape routes to facilitate quick and orderly evacuation.

Fire Suppression Systems: Installing effective fire suppression systems, such as sprinklers, can
help control or extinguish fires before they can cause significant damage. These systems can be
crucial in preventing the spread of fire and providing additional time for evacuation.

Building Layout and Design: The layout of a building can impact its fire safety. Designing
buildings with fire-resistant compartments, minimizing fire hazards in design and construction,
and avoiding layouts that create potential fire traps are important considerations.

Accessibility for Emergency Responders: Designing buildings to facilitate access for

emergency responders is crucial for effective firefighting. This includes ensuring that fire



hydrants, fire department connections, and access roads are strategically placed and easily
accessible.

Education and Training: Providing occupants with proper fire safety education and training is
essential. This includes regular fire drills, clear signage indicating escape routes, and instructions
on the use of firefighting equipment.

Compliance with Codes and Standards: Adhering to local and national building codes and fire
safety standards is essential. These codes are established to ensure that buildings meet specific
safety requirements, and compliance contributes significantly to fire safety.

By incorporating these objectives into the design and construction of buildings, it is possible to
enhance fire safety and minimize the potential impact of fires on both lives and property.

Fire load

The term "fire load" refers to the amount of heat energy that can be released per unit area by the
combustion of materials within a space. It is a critical factor in assessing fire risk and designing
fire safety measures in buildings. The fire load is typically expressed in terms of energy per unit
area, such as mega joules per square meter (MJ/m?) or British thermal units per square foot
(BTU/t?).

Several factors contribute to the fire load of a space:

Combustible Materials: The type and quantity of combustible materials within a space
significantly affect the fire load. This includes furniture, textiles, paper, wood, plastics, and other
materials that can burn.

Occupancy and Use: The activities within a space and its intended use influence the fire load.
For example, industrial spaces with flammable liquids may have a higher fire load than an office
space with predominantly non-combustible materials.

Storage of Flammable Materials: The storage of flammable or hazardous materials can
significantly increase the fire load. Warehouses, laboratories, and industrial facilities may have
higher fire loads due to the storage of chemicals or other flammable substances.

Building Construction Materials: The materials used in the construction of the building itself
contribute to the fire load. Some materials are more combustible than others, and the overall

design of the building can influence the potential for fire spread.



Furnishings and Interior Finishes: The type and arrangement of furnishings, as well as interior
finishes, can impact the fire load. Highly flammable interior finishes or furniture can contribute
to a higher fire load.

Understanding the fire load is essential for several reasons:

Fire Safety Design: It helps architects and engineers design buildings with fire safety in mind.
This includes choosing fire-resistant materials, designing fire barriers, and implementing fire
suppression systems.

Occupant Safety: Knowing the potential fire load of a space is crucial for determining the
appropriate evacuation plans and ensuring that occupants can safely exit the building in the event
of a fire.

Firefighting Strategies: Firefighters use information about the fire load to develop effective
strategies for controlling and extinguishing fires. High fire loads may require more aggressive
firefighting tactics.

Building Codes and Regulations: Building codes often set limits on the allowable fire load for
different types of occupancies. Compliance with these codes is essential for ensuring a
reasonable level of fire safety.

By considering and managing the fire load, it is possible to reduce the risk of fires and their

potential impact on both life and property.

Fire resisting material and fire testing

Fire-resisting materials are materials that have been specifically designed and tested to
withstand or limit the spread of fire. These materials play a crucial role in enhancing the fire
safety of buildings. Fire testing is a process by which materials are evaluated for their
performance under fire conditions. Various standardized tests exist to assess the fire resistance of
materials and their ability to contribute to the overall fire safety of a structure. Here are some key
aspects of fire-resisting materials and fire testing:
Types of Fire-Resisting Materials:
Fire-Resistant Construction Materials: These materials are used in the structural components
of a building to withstand the effects of fire and maintain the structural integrity. Examples

include fire-resistant coatings, fire-resistant glass, and fire-resistant gypsum board.



Fire-Resistant Insulation Materials: Insulation materials that can resist the spread of fire are
used to limit the heat transfer during a fire event. This includes materials like fire-resistant
mineral wool or intumescent coatings applied to insulation.

Fire-Resistant Doors and Windows: These are designed to resist the spread of fire and smoke.
Fire doors, for example, are equipped with features like intumescent seals that expand under heat
to block smoke and flames.

Fire-Retardant Coatings: These coatings are applied to materials to reduce their flammability.
They may include intumescent coatings that expand when exposed to heat, forming a protective
barrier.

Fire Testing Methods:

Standardized Tests: Various standardized tests are conducted to assess the fire resistance of
materials. These tests are often specified by building codes and regulatory standards. Examples
include the ASTM E119 test for fire resistance of structural elements and the UL 94 test for
flammability of plastic materials.

Cone Calorimeter Test: This test measures the heat release rate of a material under controlled
conditions. It provides information on the material's flammability and fire growth potential.
Room Corner Test (ISO 9705): This test evaluates the fire behavior of interior finishes and
furnishings in a corner configuration. It assesses factors such as heat release rate and smoke
production.

Fire Door and Window Tests: Specific tests, such as the NFPA 252 test for fire door
assemblies, assess the ability of doors and windows to resist the passage of flames and hot gases.
Curtain Wall Tests: Tests such as the ASTM E2307 evaluate the fire resistance of exterior wall
assemblies, including curtain wall systems.

Certification and Compliance:

Materials that pass fire tests may receive certifications from recognized testing laboratories or
organizations. Compliance with these certifications is often a requirement for approval by
building authorities.

Building codes and regulations prescribe the minimum standards for fire resistance, and
compliance is essential to ensure the safety of occupants and protect property in the event of a

fire.



By incorporating fire-resisting materials and ensuring their compliance through rigorous testing,
architects, engineers, and builders can contribute to creating buildings that are safer in the face of

fire emergencies.

Structural fire protection

Structural fire protection involves measures taken to enhance the fire resistance of a
building's structural elements, such as columns, beams, walls, and floors. The primary goal is to
prevent or slow down the spread of fire within a building, allowing occupants more time to
evacuate and firefighters more time to control and extinguish the fire. Here are key aspects of
structural fire protection:
Fire-Resistant Construction Materials:
Fire-Resistant Coatings: These coatings are applied to structural elements like steel columns
and beams to provide a layer of insulation that delays the heating of the underlying material
during a fire. Intumescent coatings, for example, expand when exposed to heat, forming a
protective barrier.
Fire-Resistant Concrete: Specialized concrete mixes may be used to enhance the fire resistance
of structural elements. These mixes typically contain additives that improve the material's ability
to withstand high temperatures.
Fire-Resistant Gypsum Board: Gypsum board is often used for fire-resistant drywall
construction. It can be employed as a protective covering for structural elements to enhance fire
resistance.
Enclosures and Compartmentalization:
Fire Barriers and Firewalls: These are physical barriers designed to prevent the spread of fire
from one part of a building to another. Fire barriers are often used within a single occupancy,
while firewalls are used to separate different occupancies.
Compartmentalization: Designing buildings with fire-resistant compartments helps contain the
spread of fire within specific areas. This involves creating fire-resistant barriers between rooms

or sections of a building.



Fire stops and Penetration Seals:

Fire stops: These are systems installed in openings (such as walls and floors) to prevent the
spread of fire, smoke, and hot gases. Fire stops are crucial in maintaining the integrity of fire-
resistant barriers.

Penetration Seals: Where pipes, cables, or ducts penetrate fire-rated walls or floors, penetration
seals are used to maintain the fire resistance of these barriers.

Fire-Resistant Doors and Windows:

Fire Doors: These doors are designed to resist the passage of flames and smoke. They are
equipped with features such as intumescent seals that expand under heat to block the spread of
fire.

Fire Windows: Windows with fire-resistant glazing can be used to maintain the integrity of fire-
rated walls while providing visibility.

Structural Fire Testing:

Standardized Tests: Structural fire resistance is often evaluated through standardized tests, such
as the ASTM E119 test. This test measures the ability of structural elements to withstand fire
exposure while maintaining their load-bearing capacity.

Fire Endurance Tests: These tests involve subjecting a building component or assembly to a
standard fire curve to assess its fire resistance over a specified time.

Fire Protection Engineering:

Specialized Engineering Solutions: Fire protection engineers play a crucial role in designing
buildings with an emphasis on fire safety. They may use computer modeling, simulations, and
analysis to optimize fire protection strategies.

Structural fire protection is an integral part of overall fire safety in buildings. By implementing
these measures, architects and engineers can create structures that are more resilient to the effects

of fire, ultimately protecting both life and property.

Structural integrity in building fire safety
Structural integrity is a critical aspect of building fire safety, focusing on the ability of a
structure to maintain its load-carrying capacity and overall stability during a fire. Ensuring

structural integrity during a fire is crucial for preventing structural failure, collapse, and the



potential for harm to occupants and emergency responders. Here are key considerations related
to structural integrity in building fire safety:

Fire-Resistant Materials:

Structural Elements: Using fire-resistant construction materials, such as fire-resistant coatings
on steel beams and columns or fire-resistant concrete, helps to delay the effects of heat on
structural components. This, in turn, maintains the structural integrity of the building during a
fire.

Fire-Resistant Design:

Compartmentalization: Designing buildings with fire-resistant compartments can limit the
spread of fire and protect the structural elements. Fire-resistant barriers between compartments
can prevent localized fires from compromising the entire structure.

Fire-Resistant Walls and Floors: Incorporating fire-resistant walls and floors, which can
withstand high temperatures for specified durations, adds an extra layer of protection to maintain
the structural integrity of the building.

Fire-Resistant Coatings:

Intumescent Coatings: These coatings expand when exposed to heat, forming a protective layer
over structural elements. Intumescent coatings are commonly used to enhance the fire resistance
of steel components, such as columns and beams.

Structural Fire Testing:

Fire Endurance Tests: Conducting standardized fire endurance tests, such as the ASTM E119
test, helps assess the ability of structural elements to withstand fire exposure. These tests
evaluate factors like temperature, load-bearing capacity, and the overall behavior of the structure
during a fire.

Compartmentalization and Fire Barriers:

Fire Doors and Fire-Resistant Partitions: Installing fire doors and partitions with fire-resistant
materials helps in creating fire compartments. These barriers play a crucial role in limiting the
spread of fire, protecting occupants, and preserving the structural integrity of the building.
Proper Fire stopping and Penetration Seals:

Fire stopping: Ensuring proper fire stopping at openings in walls and floors helps maintain the
integrity of fire-rated barriers. This involves using fire-resistant materials and seals to prevent the

passage of fire and smoke.



Penetration Seals: Sealing penetrations in walls and floors for pipes, cables, and ducts is
essential to prevent the compromise of fire barriers and maintain the structural integrity of the
building.

Emergency Response Planning:

Access for Emergency Responders: Ensuring that the building design facilitates access for
emergency responders is important. This includes providing access roads, clear signage, and
well-designed escape routes to enhance firefighting efforts.

Fire Protection Engineering:

Engineering Solutions: Fire protection engineers play a key role in designing buildings with a
focus on structural fire safety. They may use advanced analysis and modeling techniques to
optimize fire protection strategies and ensure structural integrity.

Maintaining structural integrity during a fire is fundamental to the overall safety of a building.
Implementing a combination of fire-resistant materials, thoughtful design, and adherence to fire
safety codes and standards helps mitigate the risks associated with structural failure during a fire

event.

Concept of Egress Design on Fire safe building

Egress design is a critical aspect of fire-safe building design, focusing on the planning
and implementation of safe and efficient evacuation routes for building occupants in the event of
a fire or other emergencies. The goal of egress design is to ensure that occupants can quickly and
safely exit the building, reducing the risk of injury or loss of life. Here are key concepts related
to egress design in fire-safe buildings:
Clear and Accessible Exits:
Exit Placement: Designing buildings with well-placed exits that are easily accessible from
various parts of the building is crucial. The location of exits should be clearly marked and easily
identifiable.
Number of Exits: Ensuring an adequate number of exits based on the building's occupancy and
size is essential. Large or multi-story buildings may require multiple exits to facilitate a quick

and orderly evacuation.



Exit Paths and Travel Distances:

Clear Exit Paths: Designing clear and unobstructed exit paths is essential. These paths should
be free of obstacles and clearly marked to guide occupants to safety.

Travel Distances: Ensuring that travel distances to exits are within allowable limits is important
for quick evacuation. Building codes often specify maximum travel distances based on
occupancy type and hazard classification.

Width and Capacity of Egress Routes:

Adequate Width: Egress routes, including corridors and stairwells, should have sufficient width
to accommodate the expected occupant load during an evacuation. This helps prevent congestion
and allows for a smooth flow of people.

Stairwell Design: Stairwells should be designed with adequate width, handrails, and proper
lighting. In multi-story buildings, stairwells are critical egress components, and their design
should facilitate efficient evacuation.

Exit Signage and Lighting:

Exit Signs: Installing clear and visible exit signs is essential for guiding occupants to exits. Exit
signs should be illuminated and easily recognizable, even in low-light or smoky conditions.
Emergency Lighting: Providing emergency lighting ensures that exit routes remain illuminated
during power outages or in situations where normal lighting is compromised.

Fire Doors and Hardware:

Fire Doors: Incorporating fire doors in egress routes helps contain the spread of fire and smoke.
These doors should be self-closing and equipped with appropriate hardware to facilitate quick
and easy egress.

Panic Hardware: Exit doors should be equipped with panic hardware to allow occupants to
quickly and easily open doors in the direction of egress without the need for specialized
knowledge or effort.

Accessible Egress for People with Disabilities:

Accessible Routes: Designing accessible routes for people with disabilities is crucial. This may
involve providing ramps, elevators, or other means to ensure that all occupants can safely

gvacuate.



Refuge Areas: Designating refuge areas or safe areas for people with disabilities to wait for
assistance during evacuation is an important consideration.

Emergency Evacuation Planning:

Emergency Procedures: Developing and communicating clear emergency evacuation
procedures to building occupants is essential. Regular drills and training sessions can help ensure
that occupants are familiar with the evacuation routes and procedures.

Communication Systems: Implementing effective communication systems, such as alarms and
intercoms, helps alert occupants to emergencies and provides guidance during evacuations.

By integrating these concepts into the design and planning of a building, architects and engineers
can create an environment that prioritizes the safety of occupants during a fire or emergency
situation. Egress design is a fundamental component of overall fire safety and emergency

preparedness.

Exit methods on Fire safe Building

Exit methods in a fire-safe building are crucial components of the overall fire safety
strategy, providing occupants with safe and efficient routes to evacuate the building in the event
of a fire or other emergencies. The design of exit methods should consider factors such as the
building's layout, occupancy type, and the number of occupants. Here are common exit methods
used in fire-safe building design:
Emergency Exit Doors:
Clearly Marked Exits: All exit doors should be clearly marked with illuminated exit signs. The
signage should be visible and easily recognizable, even in low-light conditions or in the presence
of smoke.
Accessible Exit Doors: Designating exit doors that are easily accessible from various areas
within the building is critical. These doors should lead to safe evacuation routes.
Panic Hardware: Exit doors should be equipped with panic hardware to allow for quick and
easy egress. Panic hardware allows doors to be easily opened in the direction of egress without
the need for prior knowledge or special effort.

Stairwells:



Stairwell Design: Stairwells are essential exit methods, especially in multi-story buildings. They
should be designed with adequate width, handrails, and proper lighting to facilitate the efficient
movement of occupants during an evacuation.

Fire Doors: Stairwell doors should be fire-rated to prevent the spread of smoke and flames.
These doors should be self-closing and equipped with appropriate hardware.

Stairwell Pressurization: In some cases, stairwells may be designed with pressurization systems

to prevent the infiltration of smoke and maintain a clear path for evacuation.

Elevators:

Use of Elevators: In some buildings, elevators may be designated as evacuation methods,
especially for individuals with mobility impairments. However, the use of elevators during a fire
is generally discouraged due to the risk of malfunction.

Fire-Service Access Elevators: Some buildings have dedicated fire-service access elevators that
are designed to be used by emergency responders during a fire. These elevators are equipped
with features to enhance safety during firefighting operations.

Emergency Exits and Evacuation Routes:

Marked Evacuation Routes: Clearly marked evacuation routes should guide occupants from
various areas of the building to designated exits. Floor plans and signage should provide clear
information on these routes.

Emergency Exit Routes for People with Disabilities: Designated evacuation routes for people
with disabilities should be provided, including ramps, accessible exits, and refuge areas.

Refuge Areas:

Designated Safe Areas: Refuge areas are designated safe locations where occupants can wait
for assistance, especially individuals with mobility impairments. These areas may be equipped
with communication systems to request help.

External Exit Methods:

Emergency Exits to the Exterior: Designing emergency exits that lead directly to the exterior
of the building provides an alternative exit method. This is common in low-rise buildings or

buildings with direct access to exterior spaces.



Emergency Egress Windows: In certain situations, windows may be designed and marked for
emergency egress. These windows should be easily operable and lead to a safe area outside the
building.

Communication Systems:

Audible Alarms: Audible alarms and public address systems help alert occupants to the
emergency and guide them toward exit methods.

Intercoms: Intercom systems may be used to provide instructions and information to occupants
during an evacuation.

Effective exit methods are a fundamental component of building design for fire safety. It is
crucial that these methods are clearly communicated to occupants through signage, drills, and

other means to ensure a quick and orderly evacuation in the event of an emergency.

Width calculations in Fire Safe building

The calculation of exit widths in a fire-safe building is a critical aspect of ensuring that
there is adequate egress capacity for building occupants in the event of a fire or other
emergencies. The width of exits is determined based on various factors, including the expected
occupant load, the occupancy type, and applicable building codes and regulations. Here are
general guidelines and considerations for width calculations in fire-safe building design:
Occupant Load:
The International Building Code (IBC) and other local building codes provide guidelines on the
minimum required width of exits based on the anticipated occupant load. Occupant load is
typically determined by the function and use of the space.
Occupancy Type:
Different occupancy types have different requirements for exit widths. For example, high-
occupancy spaces such as assembly occupancies (e.g., theaters, auditoriums) generally have
more stringent requirements compared to low-occupancy spaces.
Exit Capacity and Components:
The capacity of exits is not solely based on the width of doors and corridors but also considers
factors such as the overall capacity of the exit system, the number of exits available, and the

design and arrangement of exit components (e.g., stairs, ramps).



Calculation Methods:

The most common method for calculating required exit width is to use the formula provided by
building codes, which typically considers the number of occupants and the type of occupancy.
The formula may include factors for occupant load, travel distance, and the type of exit (e.g.,
stairways, corridors).

The formula may vary by jurisdiction, so it's important to refer to the specific building code

adopted in the location where the building is being constructed.

Exit Access and Exit Discharge:

Exit width calculations often differentiate between exit access and exit discharge components.
Exit access refers to the portion of the means of egress that leads to an exit, while exit discharge
is the portion of the means of egress between the exit and a public way.

Special Considerations:

Buildings with unique features, such as assembly occupancies, high-rise buildings, or buildings
with special hazards, may have additional requirements for exit width and capacity.

Aisles and Door Swing Clearances:

In addition to calculating exit width, it's essential to consider the width of aisles leading to exits
and the clearance required for door swings. Aisles and door swing clearances contribute to the
overall egress capacity.

Accessibility:

Considerations for accessibility must be taken into account. Exit width calculations should
ensure that exit paths are accessible to individuals with disabilities, and the design should
comply with accessibility standards.

Fire Safety Features:

The presence of fire safety features, such as fire doors, fire-rated partitions, and sprinkler
systems, may influence exit width requirements. These features can enhance safety but may also
affect the overall egress capacity.

Local Building Codes and Regulations:

Compliance with local building codes and regulations is paramount. Building designers and
architects should consult the specific requirements of the adopted building code in the

jurisdiction where the building is located.



It's important to note that exit width calculations are just one component of a comprehensive
egress design strategy. Building professionals should work closely with fire protection engineers
and authorities having jurisdiction to ensure that the overall egress system meets the safety

requirements of the specific building and occupancy.

Fire certificates of Fire safe building

A fire certificate, also known as a fire safety certificate, is an official document issued by
relevant authorities or fire safety professionals to certify that a building or structure complies
with established fire safety regulations and standards. The issuance of a fire certificate indicates
that the building is equipped with appropriate fire safety measures and systems to protect
occupants and property in the event of a fire. Here are key points related to fire certificates for
fire-safe buildings:
Issuing Authority:
Fire certificates are typically issued by local fire departments, building control authorities, or
other regulatory bodies responsible for ensuring compliance with fire safety regulations.
Application Process:
Building owners or developers often need to apply for a fire certificate during the construction or
occupancy phase of a building. The application process may involve submitting detailed plans
and specifications related to fire safety measures implemented in the building.
Inspections and Assessments:
Before issuing a fire certificate, authorities may conduct inspections and assessments to verify
that the building meets the required fire safety standards. This may include checking the
installation of fire detection and alarm systems, fire extinguishers, emergency lighting, escape
routes, and other safety features.
Compliance with Building Codes:
The issuance of a fire certificate confirms that the building complies with local building codes,
fire safety regulations, and relevant standards. Compliance may involve aspects such as the use

of fire-resistant materials, proper placement of exits, and adherence to occupancy load limits.



Fire Safety Systems:

Buildings seeking a fire certificate must have adequate fire safety systems in place. This includes
fire detection and alarm systems, fire suppression systems (such as sprinklers), emergency
lighting, and other features designed to mitigate the impact of a fire.

Emergency Evacuation Plans:

The presence of clear and effective emergency evacuation plans is often a requirement for
obtaining a fire certificate. These plans should outline procedures for evacuating occupants in a
safe and orderly manner.

Training and Dirills:

Authorities may verify that building management conducts regular fire safety training for
occupants and holds evacuation drills. Training and drills help ensure that occupants are familiar
with emergency procedures and can respond appropriately in case of a fire.

Renewal and Recertification:

Fire certificates may need to be renewed periodically, and buildings may undergo recertification
processes to confirm ongoing compliance with fire safety standards. Regular inspections and
updates to fire safety systems may be required.

Occupancy Changes:

Changes in building occupancy or significant alterations may necessitate a reevaluation of fire
safety measures, and the fire certificate may need to be updated accordingly.

Legal Compliance:

Possession of a fire certificate is often a legal requirement for the occupancy or operation of
certain types of buildings. It serves as evidence that the building owner has taken the necessary
steps to safeguard the lives and property of occupants in the event of a fire.

It's essential for building owners, developers, and managers to work closely with local authorities
and fire safety professionals to ensure that their buildings comply with fire safety regulations and
obtain the necessary certifications. The specific requirements for obtaining a fire certificate may

vary by jurisdiction.

Fire safety requirements for high rise buildings
Fire safety requirements for high-rise buildings are stringent and comprehensive due to

the unique challenges and risks associated with tall structures. The goal is to protect occupants



and property by minimizing the potential for fires, limiting their spread, and providing effective
means of evacuation and firefighting. Specific fire safety requirements for high-rise buildings
may vary by jurisdiction, but common elements include:

Fire-Resistant Construction:

High-rise buildings are often required to use fire-resistant materials in their construction. This
includes fire-rated walls, floors, and ceilings to delay the spread of fire between different areas of
the building.

Fire Detection and Alarm Systems:

Advanced fire detection and alarm systems are essential in high-rise buildings. Smoke detectors,
heat detectors, and other sensors should be strategically placed throughout the building to
provide early warning of a fire.

Automatic Fire Suppression Systems:

Automatic fire suppression systems, such as sprinklers, are commonly required in high-rise
buildings. Sprinklers can help control or extinguish a fire before it can escalate, reducing the risk
of catastrophic damage.

Emergency Lighting:

High-rise buildings should be equipped with emergency lighting systems to ensure that exit
routes remain illuminated during a power outage or in smoky conditions.

Fire-Resistant Doors and Windows:

Fire-rated doors and windows help contain the spread of fire and smoke. These elements should
be strategically placed in corridors, stairwells, and other critical areas.

Multiple Means of Egress:

High-rise buildings must have multiple and well-marked means of egress. This includes
stairwells, exit doors, and possibly elevators equipped with fire service access for firefighters.
Pressurized Stairwells:

Some building codes require pressurized stairwells to prevent the infiltration of smoke and

maintain clear evacuation paths.



Firefighter Access and Facilities:

High-rise buildings should provide designated areas for firefighters to stage and access the
building easily. This may include fire service elevators, fire command centers, and equipment
storage.

Fire Evacuation Plans:

Develop and communicate clear fire evacuation plans to occupants. High-rise buildings may
have complex layouts, so detailed plans are essential for a quick and orderly evacuation.

Fire Safety Signage:

Clearly marked fire safety signage, including exit signs and directional signs, is crucial for

guiding occupants to safety.

Fire Drills and Training:

Regular fire drills and training sessions for building occupants help ensure that everyone knows
the evacuation procedures and can respond appropriately in an emergency.

Building Height and Access for Firefighters:

Building codes often have specific requirements based on the height of the building. These may
include increased fire resistance, additional firefighting equipment, or access requirements for
firefighting vehicles.

Communication Systems:

Effective communication systems, including public address systems and two-way
communication devices, assist in providing instructions during an emergency.

Fire Resistant Compartments:

Creating fire-resistant compartments within the building can help contain the spread of fire and
smoke, limiting its impact on other parts of the structure.

Maintenance and Inspections:

Regular maintenance and inspections of fire safety systems, including testing of alarms and
sprinklers, are crucial to ensure their functionality.

Building owners, architects, and developers must work closely with fire safety professionals and
local authorities to ensure compliance with specific fire safety requirements for high-rise
buildings in their jurisdiction. These measures collectively contribute to creating a fire-safe

environment for occupants and emergency responders.






