
“Fire Suppression Practices”.

In Section 1 of this course you will cover these topics:
Preparation

Management Tools

Decision Making

Topic Objective:

At the end of this topic student will able to learn:

 Plan

 Planning

 What should a plan be?

 Purpose of Plan

 Importance of the planning Process

 Preparing a Plan

 Applications In organizations

 In public policy

Definition/Overview:

Planning: Planning in organizations and public policy is both the organizational process of

creating and maintaining a plan; and the psychological process of thinking about the activities

required to create a desired future on some scale. As such, it is a fundamental property of

intelligent behavior. This thought process is essential to the creation and refinement of a plan,

or integration of it with other plans, that is, it combines forecasting of developments with the

preparation of scenarios of how to react to them.

Procedure: A procedure is a specification of series of actions, acts or operations which have

to be executed in the same manner in order to always obtain the same result in the same

circumstances (for example, emergency procedures). Less precisely speaking, this word can

indicate a sequence of activities, tasks, steps, decisions, calculations and processes, that when

undertaken in the sequence laid down produces the described result, product or outcome. A

procedure usually induces a change.
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Key Points:

1. Plan

A plan is typically any procedure used to achieve an objective. It is a set of intended actions,

through which one expects to achieve a goal. Plans can be formal or informal:

 Structured and formal plans, used by multiple people, are more likely to occur in projects,

diplomacy, careers, economic development, military campaigns, combat, or in the conduct of

other business.

 Informal or ad-hoc plans are created by individuals in all of their pursuits.

The most popular ways to describe plans are by their breadth, time frame, and specificity;

however, these planning classifications are not independent of one another. For instance,

there is a close relationship between the short-and long-term categories and the strategic and

operational categories. It is common for less formal plans to be created as abstract ideas, and

remain in that form as they are maintained and put to use. More formal plans as used for

business and military purposes, while initially created with and as an abstract thought, are

likely to be written down, drawn up or otherwise stored in a form that is accessible to

multiple people across time and space. This allows more reliable collaboration in the

execution of the plan

2. Planning

The term is also used to describe the formal procedures used in such an endeavor, such as the

creation of documents, diagrams, or meetings to discuss the important issues to be addressed,

the objectives to be met, and the strategy to be followed. Beyond this, planning has a

different meaning depending on the political or economic context in which it is used.

3. What should a plan be?

A plan should be a realistic view of the expectations. Depending upon the activities, a plan

can be long range, intermediate range or short range. It is the framework within which it must

operate. For management seeking external support, the plan is the most important document

and key to growth. Preparation of a comprehensive plan will not guarantee success, but lack

of a sound plan will almost certainly ensure failure.
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4. Purpose of Plan

Just as no two organizations are alike, so also their plans. It is therefore important to prepare

a plan keeping in view the necessities of the enterprise. A plan is an important aspect of

business. It serves the following three critical functions: Helps management to clarify, focus,

and research their business's or project's development and prospects. Provides a considered

and logical framework within which a business can develop and pursue business strategies

over the next three to five years. Offers a benchmark against which actual performance can

be measured and reviewed.

5. Importance of the planning Process

A plan can play a vital role in helping to avoid mistakes or recognize hidden opportunities.

Preparing a satisfactory plan of the organization is essential. The planning process enables

management to understand more clearly what they want to achieve, and how and when they

can do it. A well-prepared business plan demonstrates that the managers know the business

and that they have thought through its development in terms of products, management,

finances, and most importantly, markets and competition. Planning helps in forecasting the

future, makes the future visible to some extent. It bridges between where we are and where

we want to go. Planning is looking ahead.

6. Preparing a Plan

Planning is not done off hand. It is prepared after careful and extensive research. For a

comprehensive business plan, management has to

 Clearly define the target / goal in writing.

 It should be set by a person having authority.

 The goal should be realistic.

 It should be specific.

 Acceptability

 Easily measurable

 Identify all the main issues which need to be addressed.

 Review past performance.

 Decide budgetary requirement.
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 Focus on matters of strategic importance.

 What are requirements and how will they be met?

 What will be the likely length of the plan and its structure?

 Identify shortcomings in the concept and gaps.

 Strategies for implementation.

 Review periodically.

7. Applications In organizations

Planning is also a management function, concerned with defining goals for future

organizational performance and deciding on the tasks and resources to be used in order to

attain those goals. To meet the goals, managers may develop plans such as a business plan or

a marketing plan. Planning always has a purpose. The purpose may be achievement of certain

goals or targets. The planning helps to achieve these goals or target by using the available

time and resources. To minimize the timing and resources also require proper planning.

8. In public policy

Planning refers to the practice and the profession associated with the idea of planning an idea

yourself, (land use planning, urban planning or spatial planning). In many countries, the

operation of a town and country planning system is often referred to as 'planning' and the

professionals which operate the system are known as 'planners'....... Planning: Planning is a

process for accomplishing purpose. It is blue print of business growth and a road map of

development. It helps in deciding objectives both in quantitative and qualitative terms. It is

setting of goals on the basis of objectives and keeping in view the resources.

It is a conscious as well as sub-conscious activity. It is an anticipatory decision making

process that helps in coping with complexities. It is deciding future course of action from

amongst alternatives. It is a process that involves making and evaluating each set of

interrelated decisions. It is selection of missions, objectives and translation of knowledge into

action.

A planned performance brings better results compared to unplanned one. A Managers job is

planning, monitoring and controlling. Planning and goal setting are important traits of an

organization. It is done at all levels of the organization. Planning includes the plan, the
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thought process, action, and implementation. Planning gives more power over the future.

Planning is deciding in advance what to do, how to do it, when to do it, and who should do it.

It bridges the gap from where the organization is to where it wants to be. The planning

function involves establishing goals and arranging them in logical order

Topic Objective:

At the end of this topic student will able to learn:

 Incident management

 Ventilation

 Plan

 Planning

 What should a plan be?

 Purpose of Plan

 Importance of the planning Process

 Preparing a Plan

 Applications In organizations

 In public policy

Definition/Overview:

Incident management: Incident management (IcM) refers to the activities of an organization

to identify, analyze and correct hazards. For instance, a fire in a factory would be a risk that

realized, or an incident that happened. An Incident Response Team (IRT) or an Incident

Management Team (IMT), specifically designated for the task beforehand or on the spot,

would then manage the organization through the incident.

Planning: Planning in organizations and public policy is both the organizational process of

creating and maintaining a plan; and the psychological process of thinking about the activities

required to create a desired future on some scale. As such, it is a fundamental property of

intelligent behavior. This thought process is essential to the creation and refinement of a plan,

or integration of it with other plans, that is, it combines forecasting of developments with the

preparation of scenarios of how to react to them.
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Procedure: A procedure is a specification of series of actions, acts or operations which have

to be executed in the same manner in order to always obtain the same result in the same

circumstances (for example, emergency procedures). Less precisely speaking, this word can

indicate a sequence of activities, tasks, steps, decisions, calculations and processes, that when

undertaken in the sequence laid down produces the described result, product or outcome. A

procedure usually induces a change.

Key Points:

1. Incident management

Usually as part of the wider management process in private organizations, incident

management is followed by post-incident analysis where it is determined why the incident

happened despite precautions and controls. This information is then used as feedback to

further develop the security policy and/or its practical implementation. In the USA, the

National Incident Management System, developed by the Department of Homeland Security,

integrates effective practices in emergency management into a comprehensive national

framework. Buildings that are made of flammable materials such as wood are different from

so called "fire-resistant" buildings such as concrete high-rises. Generally, a "fire-resistant"

building is designed to limit fire to a small area or floor. Other floors can be safe simply by

preventing smoke inhalation and damage. All buildings suspected of being on fire must be

evacuated, regardless of fire rating.

While sometimes fires can be limited to small areas of a structure, wider collateral damage

due to smoke, water, and burning embers is common. Utility shutoff (such as gas and

electricity) is typically an early priority of arriving fire crews. Furthermore, fire prevention

can take on a special meaning for property where hazardous materials are being used or

stored.

2. Ventilation

Some fire fighting tactics may appear to be destructive, but often serve specific needs. For

example, during "ventilation" firefighters are often forced to open holes in the roof or floors

of a structure (called "vertical ventilation") or open windows or walls (called "horizontal

ventilation") to remove smoke and heated gases from the interior of the structure. Such
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ventilation methods are also used to locate victims quicker as visibility increases and to help

preserve the life of trapped or unconscious individuals due to the poisonous gases inside of

the structure.

Vertical Ventilation is absolutely vital to firefighter safety in the event of a Flashover or

Backdraft scenario. Releasing the flammable gasses through the roof often eliminates the

possibility of a backdraft and by the removal of heat the possibility of a flashover is reduced

significantly. Flashovers, due to their intense heat (900 - 1200 degrees fahrenheit) and

explosive temperaments are almost always fatal to firefighter personnel. Precautionary

methods, such as busting a window out, often reveal back draft situations before the

firefighter enters the structure and is met with the circumstance head-on. Firefighter safety is

the number one priority.

Whenever possible, movable property is moved into the middle of a room and covered with a

heavy cloth tarp (a "salvage cover"). Other steps may be taken to divert or remove fire flow

runoff (thus salvaging property by avoiding unnecessary damage), retrieving/protecting

valuables found during suppression or overhaul, and boarding windows, roofs and doors

against the elements and looters.

Searching a building is normally a two to three man team. The most common way to search a

building that is filled with smoke is to crawl on hands and knees with an axe (or any other

tool) in the firefighter's left hand. The firefighter will keep one hand on the wall, or a foot in

contact at all times with the wall. And scoot himself forward, swinging the handle of the axe

back and forth, searching for any objects in his way. If the object moves when touched, it

might be a person. Depending on the sound/feel it gives back, he can check what ever the

object was. If it's not a person, he will continue down along the wall.

3. Plan

A plan is typically any procedure used to achieve an objective. It is a set of intended actions,

through which one expects to achieve a goal. Plans can be formal or informal:

 Structured and formal plans, used by multiple people, are more likely to occur in projects,

diplomacy, careers, economic development, military campaigns, combat, or in the conduct of

other business.
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 Informal or ad-hoc plans are created by individuals in all of their pursuits.

The most popular ways to describe plans are by their breadth, time frame, and specificity;

however, these planning classifications are not independent of one another. For instance,

there is a close relationship between the short-and long-term categories and the strategic and

operational categories. It is common for less formal plans to be created as abstract ideas, and

remain in that form as they are maintained and put to use. More formal plans as used for

business and military purposes, while initially created with and as an abstract thought, are

likely to be written down, drawn up or otherwise stored in a form that is accessible to

multiple people across time and space. This allows more reliable collaboration in the

execution of the plan

4. Planning

The term is also used to describe the formal procedures used in such an endeavor, such as the

creation of documents, diagrams, or meetings to discuss the important issues to be addressed,

the objectives to be met, and the strategy to be followed. Beyond this, planning has a

different meaning depending on the political or economic context in which it is used.

5. What should a plan be?

A plan should be a realistic view of the expectations. Depending upon the activities, a plan

can be long range, intermediate range or short range. It is the framework within which it must

operate. For management seeking external support, the plan is the most important document

and key to growth. Preparation of a comprehensive plan will not guarantee success, but lack

of a sound plan will almost certainly ensure failure.

6. Purpose of Plan

Just as no two organizations are alike, so also their plans. It is therefore important to prepare

a plan keeping in view the necessities of the enterprise. A plan is an important aspect of

business. It serves the following three critical functions: Helps management to clarify, focus,

and research their business's or project's development and prospects. Provides a considered

and logical framework within which a business can develop and pursue business strategies

over the next three to five years. Offers a benchmark against which actual performance can

be measured and reviewed.
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7. Importance of the planning Process

A plan can play a vital role in helping to avoid mistakes or recognize hidden opportunities.

Preparing a satisfactory plan of the organization is essential. The planning process enables

management to understand more clearly what they want to achieve, and how and when they

can do it. A well-prepared business plan demonstrates that the managers know the business

and that they have thought through its development in terms of products, management,

finances, and most importantly, markets and competition. Planning helps in forecasting the

future, makes the future visible to some extent. It bridges between where we are and where

we want to go. Planning is looking ahead.

8. Preparing a Plan

Planning is not done off hand. It is prepared after careful and extensive research. For a

comprehensive business plan, management has to

 Clearly define the target / goal in writing.

 It should be set by a person having authority.

 The goal should be realistic.

 It should be specific.

 Acceptability

 Easily measurable

 Identify all the main issues which need to be addressed.

 Review past performance.

 Decide budgetary requirement.

 Focus on matters of strategic importance.

 What are requirements and how will they be met?

 What will be the likely length of the plan and its structure?

 Identify shortcomings in the concept and gaps.

 Strategies for implementation.

 Review periodically.
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9. Applications In organizations

Planning is also a management function, concerned with defining goals for future

organizational performance and deciding on the tasks and resources to be used in order to

attain those goals. To meet the goals, managers may develop plans such as a business plan or

a marketing plan. Planning always has a purpose. The purpose may be achievement of certain

goals or targets. The planning helps to achieve these goals or target by using the available

time and resources. To minimize the timing and resources also require proper planning.

10. In public policy

Planning refers to the practice and the profession associated with the idea of planning an idea

yourself, (land use planning, urban planning or spatial planning). In many countries, the

operation of a town and country planning system is often referred to as 'planning' and the

professionals which operate the system are known as 'planners'....... Planning: Planning is a

process for accomplishing purpose. It is blue print of business growth and a road map of

development. It helps in deciding objectives both in quantitative and qualitative terms. It is

setting of goals on the basis of objectives and keeping in view the resources.

It is a conscious as well as sub-conscious activity. It is an anticipatory decision making

process that helps in coping with complexities. It is deciding future course of action from

amongst alternatives. It is a process that involves making and evaluating each set of

interrelated decisions. It is selection of missions, objectives and translation of knowledge into

action.

A planned performance brings better results compared to unplanned one. A Managers job is

planning, monitoring and controlling. Planning and goal setting are important traits of an

organization. It is done at all levels of the organization. Planning includes the plan, the

thought process, action, and implementation. Planning gives more power over the future.

Planning is deciding in advance what to do, how to do it, when to do it, and who should do it.

It bridges the gap from where the organization is to where it wants to be. The planning

function involves establishing goals and arranging them in logical order
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Topic Objective:

 Decision Making

 Decision Making Processes

 Styles And Methods Of Decision Making

Definition/Overview:

Decision Making: Decision making can be regarded as an outcome of mental processes

(cognitive process) leading to the selection of a course of action among several alternatives.

Every decision making process produces a final choice.The output can be an action or an

opinion of choice.

Key Points:

1. Decision Making

Human performance in decision making terms has been the subject of active research from

several perspectives. From a psychological perspective, it is necessary to examine individual

decisions in the context of a set of needs, preferences an individual has and values they seek.

From a cognitive perspective, the decision making process must be regarded as a continuous

process integrated in the interaction with the environment. From a normative perspective, the

analysis of individual decisions is concerned with the logic of decision making and rationality

and the invariant choice it leads to.

Yet, at another level, it might be regarded as a problem solving activity which is terminated

when a satisfactory solution is found. Therefore, decision making is a reasoning or emotional

process which can be rational or irrational, can be based on explicit assumptions or tacit

assumptions.

1.1.Logical decision making

Logical decision making is an important part of all science-based professions, where

specialists apply their knowledge in a given area to making informed decisions. For

example, medical decision making often involves making a diagnosis and selecting an

appropriate treatment. Some research using naturalistic methods shows, however, that in
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situations with higher time pressure, higher stakes, or increased ambiguities, experts use

intuitive decision making rather than structured approaches, following a recognition

primed decision approach to fit a set of indicators into the expert's experience and

immediately arrive at a satisfactory course of action without weighing alternatives.

Recent robust decision efforts have formally integrated uncertainty into the decision

making process. However, Decision Analysis, recognized and included uncertainties with

a structured and rationally justifiable method of decision making since its conception in

1964.

2. Decision Making Processes

According to behavioralist Isabel Briggs Myers, a person's decision making process depends

on a significant degree on their cognitive style. Myers developed a set of four bi-polar

dimensions, called the Myers-Briggs Type Indicator (MBTI). The terminal points on these

dimensions are: thinking and feeling; extroversion and introversion; judgment and

perception; and sensing and intuition. She claimed that a person's decision making style is

based largely on how they score on these four dimensions. For example, someone who scored

near the thinking, extroversion, sensing, and judgment ends of the dimensions would tend to

have a logical, analytical, objective, critical, and empirical decision making style.

Other studies suggest that these national or cross-cultural differences exist across entire

societies. For example, Maris Martinsons has found that American, Japanese and Chinese

business leaders each exhibit a distinctive national style of decision making.

2.1.Cognitive and personal biases

Biases can creep into our decision making processes. Many different people have made a

decision about the same question (e.g. "Should I have a doctor look at this troubling

breast cancer symptom I've discovered?" "Why did I ignore the evidence that the project

was going over budget?") and then craft potential cognitive interventions aimed at

improving decision making outcomes. Below is a list of some of the more commonly

debated cognitive biases.
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2.2.Neuroscience perspective

The anterior cingulate cortex (ACC), orbitofrontal cortex (and the overlapping

ventromedial prefrontal cortex) are brain regions involved in decision making processes.

A recent neuroimaging study, found distinctive patterns of neural activation in these

regions depending on whether decisions were made on the basis of personal volition or

following directions from someone else. Patients with damage to the ventromedial

prefrontal cortex have difficulty making decisions.

Another recent study found that lesions to the ACC in the macaque resulted in impaired

decision making in the long run of reinforcement guided tasks suggesting that the ACC is

responsible for evaluating past reinforcement information and guiding future action.

Emotion appears to aid the decision making process: Decision making often occurs in the

face of uncertainty about whether one's choices will lead to benefit or harm (see also

Risk). The somatic-marker hypothesis is a neurobiological theory of how decisions are

made in the face of uncertain outcome. This theory holds that such decisions are aided by

emotions, in the form of bodily states, that are elicited during the deliberation of future

consequences and that mark different options for behavior as being advantageous or

disadvantageous. This process involves an interplay between neural systems that elicit

emotional/bodily states and neural systems that map these emotional/bodily states.

3. Styles And Methods Of Decision Making

Styles and methods of decision making were elaborated by the founder of Predispositioning

Theory, Aron Katsenelinboigen. In his analysis on styles and methods Katsenelinboigen

referred to the game of chess, saying that chess does disclose various methods of operation,

notably the creation of predispositionmethods which may be applicable to other, more

complex systems.

In his book Katsenelinboigen states that apart from the methods (reactive and selective) and

sub-methods (randomization, predispositioning, programming), there are two major styles

positional and combinational. Both styles are utilized in the game of chess. According to

Katsenelinboigen, the two styles reflect two basic approaches to the uncertainty: deterministic
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(combinational style) and indeterministic (positional style). Katsenelinboigens definition of

the two styles are the following.

3.1.Combinational style

The combinational style is characterized by

o A very narrow, clearly defined, primarily material goal, and

o A program that links the initial position with the final outcome.

In defining the combinational style in chess, Katsenelinboigen writes:

The combinational style features a clearly formulated limited objective, namely the

capture of material (the main constituent element of a chess position). The objective is

implemented via a well defined and in some cases in a unique sequence of moves aimed

at reaching the set goal. As a rule, this sequence leaves no options for the opponent.

Finding a combinational objective allows the player to focus all his energies on efficient

execution, that is, the players analysis may be limited to the pieces directly partaking in

the combination. This approach is the crux of the combination and the combinational

style of play.

3.2.Positional Style

The positional style is distinguished by

o A positional goal and

o A formation of semi-complete linkages between the initial step and final outcome.

Unlike the combinational player, the positional player is occupied, first and foremost,

with the elaboration of the position that will allow him to develop in the unknown future.

In playing the positional style, the player must evaluate relational and material parameters

as independent variables. ( ) The positional style gives the player the opportunity to

develop a position until it becomes pregnant with a combination. However, the

combination is not the final goal of the positional playerit helps him to achieve the

desirable, keeping in mind a predisposition for the future development. The Pyrrhic

victory is the best example of ones inability to think positionally
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In Section 2 of this course you will cover these topics:
Company Operations

Building Construction

Topic Objective:

At the end of this topic student will able to learn:

 Company Operations

 Engine Company Operations

 Truck Company Operations

 Operations

 Mack trucks operations

 R/RB, U, RD, DM-Models

 Engine Company

 Engine Company Operations

 Hunslett-Barclay Ltd

 Current Steam engine manufacturers

 The Hunslet Steam Engine Co.

Definition/Overview:

Company: Generally, a company is a form of business organization. The precise definition

varies. In the United States, a company is a corporationor, less commonly, an association,

partnership, or unionthat carries on an industrial enterprise. Generally, a company may be a

"corporation, partnership, association, joint-stock company, trust, fund, or organized group of

persons, whether incorporated or not, and (in an official capacity) any receiver, trustee in

bankruptcy, or similar official, or liquidating agent, for any of the foregoing. In English law,

and therefore in the Commonwealth realms, a company is a form of body corporate or

corporation, generally registered under the Companies Acts or similar legislation. It does not

include a partnership or any other unincorporated group of persons.
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Truck Company Operations: Trucks is one of the world's leading truck-manufacturing

companies. It is currently a subsidiary of AB Volvo. The company's headquarters are located

in Allentown,Pennsylvania, United States, in the LehighValley.

Hunslet Engine: The Hunslet Engine Company is a British locomotive-building company

founded in 1864 at Jack Lane, Hunslet, Leeds, West Yorkshire, England by John Towlerton

Leather, a civil engineering contractor, who appointed James Campbell (son of Alexander

Campbell, a Leedsengineer) as his Works Manager.

Key Points:

1. Operations

Currently, the company's primary manufacturing facilities are located at the Macungie

Assembly Operations plant in Macungie, Pennsylvania, and at their New River Valley

Assembly Operations in Dublin, Virginia. Mack Trucks is a top producer in the vocational,

on-road-vehicle market, Class 8 through Class 13. It is also the most popular manufacturer of

heavy-duty off-road trucks in America. The company's distinctive logo, a chrome-plated

(sometimes gold-plated) bulldog, can be found on the front of almost all Mack trucks.

2. Mack trucks operations

Mack trucks have been sold in 45 countries. The Macungie, Pennsylvania, manufacturing

plant, located close to its Allentownheadquarters, produces the Mack Granite, LE, and MR

models, including the construction and refuse series products. In Dublin,Virginia, the

Pinnacle and CH highway models are made at the New RiverValley assembly plant. Engines,

the Maxitorque ES T300 series transmissions, the TC-15 transfer cases, and rear engine

power take-offs are designed and manufactured in Hagerstown, Maryland, which, according

to local historians, was the original factory location.

Parts for Macks right-hand-drive vehicles are produced in Brisbane, Queensland, Australia,

for worldwide distribution. Assembly for South America is done at Mack de Venezuela C.A.,

in Caracas, Venezuela. The Venezuelaoperation is a complete knock down (CKD) facility.

Components are shipped from the United States to Caracas, and the plant then does final

assembly.

In addition to its Macungie manufacturing facility, Mack also has a remanufacturing center in

Middletown, Pennsylvania where it takes used parts and refurbishes them for resale/reuse.

3. R/RB, U, RD, DM-Models

Mack started to produce the R and U Model in the early 1960s, for highway use, and the RD

and DM Models for construction use. The 4 models featured the same cab, the U and DM had
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the cab offset to the left, and the early RD and DM had 3-piece steel hoods. They later had 1-

piece hoods, the RD had a new hood and the DM the U hood. In the late 1980s, the R and U

Models were discontinued, the RB was introduced, mostly for severe-duty applications it is,

and the hood was slightly modified.

2002 was the last year for the RD, and 2005 for the RB and DM, the DM being the last one to

be discontinued, it was the last model to use this cab, and the last model of this family that

was produced. As a replacement for the construction models, Mack started to offer the

Granite, Granite Bridge-Formula and Granite Axle-back, however, they feature a centered

cab, and which is not offset like the DM.

4. Engine Company

TheHunslet Engine Companyis a British locomotive-building company founded in 1864 at

Jack Lane, Hunslet, Leeds, West Yorkshire, England by John Towlerton Leather, a civil

engineering contractor, who appointed James Campbell (son of Alexander Campbell, a

Leedsengineer) as his Works Manager.

5. Engine Company Operations

The Hunslet Engine Company, is now part of the LH Group of Companies. It now owns the

right to use the following British locomotive names, as well as being able to service and

repair them, and supply replacement parts:

 Andrew Barclay

 Avonside Engine Company

 North British Locomotive Company

 Greenwood and Batley

 Hudswell Clarke

 John Fowler & Co.

 Kerr Stuart

 Kitson & Co.

 Manning Wardle

In 2006 the company manufactured a batch of remote-controlled diesel electric shunters for

South Korea. The same year saw the completion of several orders for underground and

mining diesel locomotives. Hunslet is currently developing a new family of locomotives
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ranging from shunters to vehicles weighing up to 100 tons. The company also operates a

locomotive hire business, mainly of industrial shunting locomotives.

6. Hunslett-Barclay Ltd

Hunslet-Barclay Ltd, a subsidiary of Jenbacher Holdings (UK) plc, chiefly undertook

maintenance and refurbishment of diesel multiple unit passenger trains at the Andrew Barclay

Caledonia Works in Kilmarnock. However, in October 2007 Hunslet-Barclay went into

receivership and in November was purchased by FKI (who also own Brush Traction at

Loughborough), and renamed Brush-Barclay.

7. Current Steam engine manufacturers

Graham Lee, in business with an engineering works situated at Statfold Barn Railway near

Tamworth in Staffordshire, constructed in 2005 and 2006 two new Quarry Hunslet

locomotives (named Statfold and Jack Lane) similar in appearance to Irish Mail (see main

picture). In January 2007 Jack Lane was offered for sale by the manufacturers for 152,750.

The third of a series of four locomotives is currently under construction.

8. The Hunslet Steam Engine Co.

Since the first two Quarry Hunslet locomotives were built a Kerr Stuart Wren class has been

built by the Hunslet company and was completed early in 2008 numbered 3905. This

locomotive has been sold and is housed at the Amerton Railway and is the first steam

locomotive built and sold by Hunslet in 37 years. The locomotive is privately owned but will

form part of the regular service trains at Amerton

Topic Objective:

At the end of this topic student would be able to:

 Types of construction projects

 Building construction

 Industrial construction

 Construction processes

 Wood Frame Construction
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 Heavy Timber Construction

 Non-Combustible Construction

 Fire Barrier Wall

 Fire-Resistive Construction

Definition/Overview:

Construction: In the fields of architecture and civil engineering, construction is a process

that consists of the building or assembling of infrastructure. Far from being a single activity,

large scale construction is a feat of multitasking. Normally the job is managed by the project

manager and supervised by the construction manager, design engineer, construction engineer

or project architect.

Key Points:

1. Construction

For the successful execution of a project, effective planning is essential. Those involved with

the design and execution of the infrastructure in question must consider the environmental

impact of the job, the successful scheduling, budgeting, site safety, availability of materials,

logistics, inconvenience to the public caused by construction delays, preparing tender

documents, etc.

2. Types of construction projects

In general, there are three types of construction:

 Building construction

 Heavy/civil construction

 Industrial construction

Each type of construction project requires a unique team to plan, design, construct, and

maintain the project.
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2.1.Building construction

Building construction is the process of adding structure to real property. The vast majority

of building construction projects are small renovations, such as addition of a room, or

renovation of a bathroom. Often, the owner of the property acts as laborer, paymaster, and

design team for the entire project. However, all building construction projects include

some elements in common - design, financial, and legal considerations. Many projects of

varying sizes reach undesirable end results, such as structural collapse, cost overruns,

and/or litigation reason, those with experience in the field make detailed plans and

maintain careful oversight during the project to ensure a positive outcome.

Building construction is procured privately or publicly utilizing various delivery

methodologies, including hard bid, negotiated price, traditional, management contracting,

construction management-at-risk, design & build and design-build bridging.

Residential construction practices, technologies, and resources must conform to local

building authority regulations and codes of practice. Materials readily available in the

area generally dictate the construction materials used (e.g. brick versus stone, versus

timber). Cost of construction on a per square metre (or per square foot) basis for

houses can vary dramatically based on site conditions, local regulations, economies of

scale (custom designed homes are always more expensive to build) and the

availability of skilled tradespeople. As residential (as well as all other types of

construction) can generate a lot of waste, careful planning again is needed here.

The most popular method of residential construction in the United States is wood

framed construction. As efficiency codes have come into effect in recent years, new

construction technologies and methods have emerged. University Construction

Management departments are on the cutting edge of the newest methods of

construction intended to improve efficiency, performance and reduce construction

waste.

Building construction is the process of adding structure to real property. The vast

majority of building construction projects is small renovations, such as addition of a

room, or renovation of a bathroom. Often, the owner of the property acts as laborer,
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paymaster, and design team for the entire project. However, all building construction

projects include some elements in common - design, financial, and legal

considerations. Many projects of varying sizes reach undesirable end results, such as

structural collapse, cost overruns, and/or litigation reason; those with experience in

the field make detailed plans and maintain careful oversight during the project to

ensure a positive outcome. Building construction is produced privately or publicly

utilizing various delivery methodologies including hard-bid, negotiated price,

traditional management-at-risk design build and design build bridging

2.2.Industrial construction

Industrial construction, though a relatively small part of the entire construction industry,

is a very important component. Owners of these projects are usually large, for-profit,

industrial corporations. These corporations can be found in such industries as medicine,

petroleum, chemical, power generation, manufacturing, etc. Processes in these industries

require highly specialized expertise in planning, design, and construction. As in building

and heavy/highway construction, this type of construction requires a team of individuals

to ensure a successful project.

3. Construction processes

3.1.Design team

In the modern industrialized world, construction usually involves the translation of paper

or computer based designs into reality. A formal design team may be assembled to plan

the physical proceedings, and to integrate those proceedings with the other parts. The

design usually consists of drawings and specifications, usually prepared by a design team

including the client architects, interior designers, surveyors, civil engineers, cost

engineers (or quantity surveyors), mechanical engineers, electrical engineers, structural

engineers, and fire protection engineers. The design team is most commonly employed by

(i.e. in contract with) the property owner. Under this system, once the design is completed

by the design team, a number of construction companies or construction management

companies may then be asked to make a bid for the work, either based directly on the

design, or on the basis of drawings and a bill of quantities provided by a quantity

surveyor. Following evaluation of bids, the owner will typically award a contract to the

lowest responsible bidder.
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The modern trend in design is toward integration of previously separated specialties,

especially among large firms. In the past, architects, interior designers, engineers,

developers, construction managers, and general contractors were more likely to be

entirely separate companies, even in the larger firms. Presently, a firm that is

nominally an "architecture" or "construction management" firm may have experts

from all related fields as employees, or to have an associated company that provides

each necessary skill. Thus, each such firm may offer itself as "one-stop shopping" for

a construction project, from beginning to end. This is designated as a "design Build"

contract where the contractor is given a performance specification, and must

undertake the project from design to construction, while adhering to the performance

specifications.

Several project structures can assist the owner in this integration, including design-

build, partnering, and construction management. In general, each of these project

structures allows the owner to integrate the services of architects, interior designers,

engineers, and constructors throughout design and construction. In response, many

companies are growing beyond traditional offerings of design or construction services

alone, and are placing more emphasis on establishing relationships with other

necessary participants through the design-build process.

The increasing complexity of construction projects creates the need for design

professionals trained in all phases of the project's life-cycle and develop an

appreciation of the building as an advanced technological system requiring close

integration of many sub-systems and their individual components, including

sustainability. Building engineering is an emerging discipline that attempts to meet

this new challenge.

4. Wood Frame Construction

Modern light-frame structures usually gain strength from rigid panels (plywood and other

plywood like composites such as OSB) used to form all or part of wall sections, but until

recently carpenters employed various forms of diagonal bracing (called "wind braces") to

stabilize walls. Diagonal bracing remains a vital interior part of many roof systems, and in-
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wall wind braces are required by building codes in many municipalities or by individual state

laws in the United States.

Light frame construction using standardized dimensional lumber has become the dominant

construction method in North America and Australasia because of its economy. Use of

minimal structural materials allows builders to enclose a large area with minimal cost, while

achieving a wide variety of architectural styles. The ubiquitous platform framing and the

older balloon framing are the two different light frame construction systems used in North

America.

5. Heavy Timber Construction

Timber framing, or Half-timbering, is the method of creating framed structures of heavy

timber jointed together with pegged mortise and tenon joints. Timber framing is the method

of creating framed structures of heavy timber jointed together with pegged mortise and tenon

joints (lengthening scarf joints and lap joints are also used). Diagonal bracing is used to

prevent racking of the structure.

To deal with the variable sizes and shapes of hewn and sawn timbers the two main historical

layout methods used were: scribe carpentry and square rule carpentry. Scribing was used

throughout Europe, especially from the 12th century to the 19th century, and was brought to

North America where it was common into the early 19th century. In a scribe frame every

timber will only fit in one place so that every timber has to be numbered. Square rule

carpentry developed in New England in the 18th century and features housed joints in main

timbers to allow for interchangeable braces and girts. Today regularized timber can mean that

timber framing is treated as joinery especially when cut by large CNC (computer numerical

control) machines.

To finish the walls, the spaces between the timbers were often infilled with wattle-and-daub,

brick or rubble, with plastered faces on the exterior and interior which were often ceiled with

wainscoting for insulation and warmth. This method of infilling the spaces created the half-

timbered style, with the timbers of the frame being visible both inside and outside the

building.
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6. Non-Combustible Construction

In construction, a firewall is a fire-resistance rated wall assembly intended to slow the spread

of fire from one side to the other, and are certification listed. Firewalls subdivide a building

into separate fire areas, and are located in accordance with the locally applicable building

code. Firewalls are a portion of a building's passive fire protection systems.

7. Fire Barrier Wall

A fire barrier wall, also referred to as a fire partition, is a fire rated wall assembly which is

not a fire wall. Typically, the main difference is that a fire barrier wall is not structurally

stable, and does not extend through the roof, or to the underside of the floor above.

Fire barrier walls are continuous from an exterior wall to an exterior wall, or from a floor

below to a floor or roof above, or from one fire barrier wall to another fire barrier wall, fire

wall, or high challenge fire wall having a fire resistance rating of at least equal rating as

required for the fire barrier wall. They are continuous through all concealed spaces (e.g.,

above a ceiling), but are not required to extend through concealed spaces if the construction

assembly forming the bottom of the space has a fire resistance rating at least equal of the fire

barrier wall.

8. Fire-Resistive Construction

A fire-resistant safe is a type of safe that is designed to protect its contents from high

temperatures or actual fire. Fire resistant safes are usually rated by the amount of time they

can withstand the extreme temperatures a fire produces, while not exceeding a set internal

temperature, e.g., less than 350 F (177 C) over 30 minutes. Models are typically available

between half-hour and four-hour durations.

This approach has become more common in recent years and includes an entire completed

package, including fixtures, fittings and equipment where necessary, to produce a completed

fully functional building. In some cases, the Design and Build (D& B) package can also

include finding the site, arranging funding and applying for all necessary statutory consents.

The owner produces a list of requirements for a project, giving an overall view of the

project's goals. Several D&B contractors present different ideas about how to accomplish

these goals. The owner selects the ideas he likes best and hires the appropriate contractor.
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Often, it is not just one contractor, but a consortium of several contractors working together.

Once a contractor (or a consortium/consortia) has been hired, they begin building the first

phase of the project. As they build phase 1, they design phase 2. This is in contrast to a

design-bid-build contract, where the project is completely designed by the owner, then bid

on, then completed.

Kent Hansen, director of engineering for the National Asphalt Pavement Association

(NAPA), pointed out that state departments of transportation (DOTs) usually use design build

contracts as a way of getting projects done when states don't have the resources. In DOTs,

design build contracts are usually used for very large projects

Topic Objective:

At the end of this topic student would be able to:

 Collapse

 Significant structural failures and collapses

 Building structures

 Mechanical structures

Definition/Overview:

Collapse: Structural failure refers to loss of the load-carrying capacity of a component or

member within a structure or of the structure itself. Structural failure is initiated when the

material is stressed to its strength limit, thus causing fracture or excessive deformations. The

ultimate failure strength of the material, component or system is its maximum load-bearing

capacity. When this limit is reached, damage to the material has been done, and its load-

bearing capacity is reduced permanently, significantly and quickly. In a well-designed

system, a localized failure should not cause immediate or even progressive collapse of the

entire structure. Ultimate failure strength is one of the limit states that must be accounted for

in structural engineering and structural design.
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Key Points:

1. Collapse

Structural engineering is a field of engineering dealing with the analysis and design of

structures that support or resist loads. Structural engineering is usually considered a specialty

within civil engineering, but it can also be studied in its own right.

Structural engineers are most commonly involved in the design of buildings and large

nonbuilding structures but they can also be involved in the design of machinery, medical

equipment, vehicles or any item where structural integrity affects the item's function or

safety. Structural engineers must ensure their designs satisfy given design criteria, predicated

on safety (e.g. structures must not collapse without due warning) or serviceability and

performance (e.g. building sway must not cause discomfort to the occupants).

Structural engineering theory is based upon physical laws and empirical knowledge of the

structural performance of different geometries and materials. Structural engineering design

utilises a relatively small number of basic structural elements to build up structural systems

than can be very complex. Structural engineers are responsible for making creative and

efficient use of funds, structural elements and materials to achieve these goals.

2. Significant structural failures and collapses

The history of structural engineering contains many collapses and failures. Sometimes this is

due to obvious negligence, as in the case of the Ptionville school collapse, in which Rev.

Fortin Augustin said that "he constructed the building all by himself, saying he didn't need an

engineer as he had good knowledge of construction" following a partial collapse of the three-

story schoolhouse that sent neighbors fleeing.The final collapse killed at least 94 people,

mostly children.

2.1.Dee Bridge

On 24 May, 1847 the Dee Bridge collapsed as a train passed over it, with the loss of 5

lives. It was designed by Robert Stephenson, using cast iron girders reinforced with

wrought iron struts. The bridge collapse was the subject of one of the first formal

inquiries into a structural failure. The result of the inquiry was that the design of the

www.bsscommunitycollege.in   www.bssnewgeneration.in  www.bsslifeskillscollege.in

26
www.onlineeducation.bharatsevaksamaj.net        www.bssskillmission.in

WWW.BSSVE.IN



structure was fundamentally flawed, as the wrought iron did not reinforce the cast iron at

all, and due to repeated flexing it suffered a brittle failure due to fatigue.

2.2.First Tay Rail Bridge

The Deebridge disaster was followed by a number of cast iron bridge collapses, including

the collapse of the first Tay Rail Bridge on 28 December 1879. Like the Dee bridge, the

Tay collapsed when a train passed over it causing 75 people to lose their lives. The bridge

failed because of poorly made cast iron, and the failure of the designer Thomas Bouch to

consider wind loading on the bridge. The collapse resulted in cast iron largely being

replaced by steel construction, and a complete redesign in 1890 of the Forth Railway

Bridge. As a result, the ForthBridge was the first entirely steel bridge in the world.

2.3.First Tacoma NarrowsBridge

The 1940 collapse of Tacoma Narrows Bridge, as the original Tacoma Narrows Bridge is

known, is sometimes characterized in physics textbooks as a classical example of

resonance; although, this description is misleading. The catastrophic vibrations that

destroyed the bridge were not due to simple mechanical resonance, but to a more

complicated oscillation between the bridge and winds passing through it, known as

aeroelastic flutter. Robert H. Scanlan, father of the field of bridge aerodynamics, wrote an

article about this misunderstanding. This collapse, and the research that followed, led to

an increased understanding of wind/structure interactions. Several bridges were altered

following the collapse to prevent a similar event occurring again. The only fatality was

'Tubby' the dog.

2.4.De Havilland Comet

In 1954, two de Havilland Comet C1 jet airliners, the world's first commercial airliner,

crashed, killing all passengers. After lengthy investigations and the grounding of all

Comet airliners, it was concluded that metal fatigue at the corners of the windows had

resulted in the crashes. The square corners had led to stress concentrations which after

continual stress cycles from pressurisation and de-pressurisation, failed catastropically in

flight. The research into the failures led to significant improvements in understanding of

fatigue loading of airframes, and the redesign of the Comet and all subsequent airliners to

incorporate rounded corners to doors and windows.
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2.5.Ronan Point

On 16 May, 1968 the 22 storey residential tower Ronan Point in the Londonborough of

Newham collapsed when a relatively small gas explosion on the 18th floor caused a

structural wall panel to be blown away from the building. The tower was constructed of

precast concrete, and the failure of the single panel caused one entire corner of the

building to collapse. The panel was able to be blown out because there was insufficient

reinforcement steel passing between the panels. This also meant that the loads carried by

the panel could not be redistributed to other adjacent panels, because there was no route

for the forces to follow. As a result of the collapse, building regulations were overhauled

to prevent "disproportionate collapse and the understanding of precast concrete detailing

was greatly advanced. Many similar buildings were altered or demolished as a result of

the collapse.

2.6.Hyatt Regency walkway

On 17 July, 1981, two suspended walkways through the lobby of the Hyatt Regency in

Kansas City, Missouri, collapsed, killing 114 people at a tea dance. The collapse was due

to a late change in design, altering the method in which the rods supporting the walkways

were connected to them, and inadvertently doubling the forces on the connection. The

failure highlighted the need for good communication between design engineers and

contractors, and rigorous checks on designs and especially on contractor proposed design

changes. The failure is a standard case study on engineering courses around the world,

and is used to teach the importance of ethics in engineering.

2.7.Oklahoma Citybombing

On 19 April, 1995, the nine storey concrete framed Alfred P. Murrah Federal Buildingin

Oklahomawas struck by a huge car bomb causing partial collapse, resulting in the deaths

of 168 people. The bomb, though large, caused a significantly disproportionate collapse

of the structure. The bomb blew all the glass off the front of the building and completely

shattered a ground floor reinforced concrete column. At second storey level a wider

column spacing existed, and loads from upper storey columns were transferred into fewer

columns below by girders at second floor level. The removal of one of the lower storey

columns caused neighbouring columns to fail due to the extra load, eventually leading to

the complete collapse of the central portion of the building. The bombing was one of the

first to highlight the extreme forces that blast loading from terrorism can exert on

buildings, and led to increased consideration of terrorism in structural design of buildings.
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2.8.9/11

In the September 11 attacks, two commercial airliners were deliberately crashed into the

TwinTowers of the WorldTrade Centerin New York City. The impact and resulting fires

caused both towers to collapse within two hours. After the impacts had severed exterior

columns and damaged core columns, the loads on these columns were redistributed. The

hat trusses at the top of each building played a significant role in this redistribution of the

loads in the structure.[ The impacts dislodged some of the fireproofing from the steel,

increasing its exposure to the heat of the fires. Temperatures became high enough to

weaken the core columns to the point of creep and plastic deformation under the weight

of higher floors. Perimeter columns and floors were also weakened by the heat of the

fires, causing the floors to sag and exerting an inward force on exterior walls of the

building.

2.9.I-35W Bridge Collapse

The I-35W Mississippi River Bridge(officially known simply as Bridge 9340) was an

eight-lane steel truss arch bridge that carried Interstate 35W across the Mississippi River

in Minneapolis, Minnesota, United States. The bridge was completed in 1967, and its

maintenance was performed by the Minnesota Department of Transportation. The bridge

was Minnesota's fifthbusiest carrying 140,000 vehicles daily. The bridge catastrophically

failed during the evening rush hour on August 1, 2007, collapsing to the river and

riverbanks beneath. Thirteen people were killed and 145 were injured. Following the

collapse The Federal Highway Administration (FHWA)advised states to inspect the 700

U.S. bridges of similar construction after a possible design flaw in the bridge was

discovered, related to large steel sheets called gusset plates which were used to connect

girders together in the truss structure. Officials expressed concern about many other

bridges in the United States sharing the same design and raised questions as to why such a

flaw would not have been discovered in over 40 years of inspections.

3. Building structures

Millennium Dome in London, UK, by Buro Happold and Richard Rogers

Structural building engineering includes all structural engineering related to the design of

buildings. It is the branch of structural engineering that is close to architecture.
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Structural building engineering is primarily driven by the creative manipulation of materials

and forms and the underlying mathematical and scientific principles to achieve an end which

fulfills its functional requirements and is structurally safe when subjected to all the loads it

could reasonably be expected to experience, while being economical and practical to

construct. This is subtly different to architectural design, which is driven by the creative

manipulation of materials and forms, mass, space, volume, texture and light to achieve an end

which is aesthetic, functional and often artistic.

The architect is usually the lead designer on buildings, with a structural engineer employed as

a sub-consultant. The degree to which each discipline actually leads the design depends

heavily on the type of structure. Many structures are structurally simple and led by

architecture, such as multi-storey office buildings and housing, while other structures, such as

tensile structures, shells and gridshells are heavily dependent on their form for their strength,

and the engineer may have a more significant influence on the form, and hence much of the

aesthetic, than the architect. Between these two extremes, structures such as stadia, museums

and skyscrapers are complex both architecturally and structurally, and a successful design is a

collaboration of equals.

The structural design for a building must ensure that the building is able to stand up safely,

able to function without excessive deflections or movements which may cause fatigue of

structural elements, cracking or failure of fixtures, fittings or partitions, or discomfort for

occupants. It must account for movements and forces due to temperature, creep, cracking and

imposed loads. It must also ensure that the design is practically buildable within acceptable

manufacturing tolerances of the materials. It must allow the architecture to work, and the

building services to fit within the building and function (air conditioning, ventilation, smoke

extract, electrics, lighting etc). The structural design of a modern building can be extremely

complex, and often requires a large team to complete.

Structural engineering specialties for buildings include:

 Earthquake engineering

 Faade engineering

 Fire engineering

 Roof engineering

 Tower engineering
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 Wind engineering

4. Mechanical structures

The design of static structures assumes they always have the same geometry (in fact, so-

called static structures can move significantly, and structural engineering design must take

this into account where necessary), but the design of moveable or moving structures must

account for fatigue, variation in the method in which load is resisted and significant

deflections of structures.

The forces which parts of a machine are subjected to can vary significantly, and can do so at

a great rate. The forces which a boat or aircraft are subjected to vary enormously and will do

so thousands of times over the structure's lifetime. The structural design must ensure that

such structures are able to endure such loading for their entire design life without failing

Topic Objective:

At the end of this topic student will able to learn:

 Occupancy

 Building code

 Firestops

 Building utilisation

 Fire protection

 Building Operation in conformance with Design

 Fireproofing

 Building construction

Definition/Overview:

Occupancy: Occupancy is a defined legal term in building construction and building codes.

It refers to the use or intended use of a building or part thereof for the shelter or support of

persons, animals or property. A closely-related meaning is the number of units in such a

building that are rented or leased, or otherwise in-use. The lack of occupancy in this sense is

a vacancy.
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Key Points:

1. Occupancy

Occupancy is a defined legal term in building construction and building codes. It refers to the

use or intended use of a building or part thereof for the shelter or support of persons, animals

or property. A closely-related meaning is the number of units in such a building that are

rented or leased, or otherwise in-use. The lack of occupancy in this sense is a vacancy.

2. Building code

It is possible to have multiple occupancies (or building uses) within one building. For

instance, one may have a high-rise building, where the lower levels are occupied by retail

stores, whereas the upper levels could be residential.

Different occupancies within one building are separated by a fire barrier with a defined fire-

resistance rating. It is common for a penetration, such as a fire door, to have a fire protection

rating lower than the wall fire resistance rating in which it is installed. For example, a two-

hour fire separation normally requires fire doors rated at 90-minutes.

For some high challenge occupancies the code requirements for an occupancy separation are

more stringent than for other fire-barriers, even with an identical fire-resistance rating. In this

case, an occupancy separation with a two-hour fire-resistance rating may not be able to de-

rate its closures, such fire doors or firestops. For example, a two-hour rated high challenge

fire wall requires 2 hr rated fire doors.

3. Firestops

Firestops in occupancy separations are also more likely to be required not only an equal fire

protection rating (a fire-resistance rating for closures) but must also provide a temperature

rating, such that the components of the firestop systems, including the penetrants, are not

permitted to rise in temperature above 140C (284F) on average or 180C (356F) on any single

point, so as to lower the likelihood of auto-ignition on the unexposed side. In this manner,

occupancy separations are treated similarly to fire walls, which are structurally stable in case

of a fire, limiting fire-induced building collapse.

www.bsscommunitycollege.in   www.bssnewgeneration.in  www.bsslifeskillscollege.in

32
www.onlineeducation.bharatsevaksamaj.net        www.bssskillmission.in

WWW.BSSVE.IN



In this sense, there are two occupancies in most single-family homes: the garage and the

living space of the home. Because automobile gasoline or petrol is flammable, an occupancy

separation is often required between the two, should there be a vehicle fire. Water heaters and

central heating are often placed in this space as well, for their use of natural gas, propane, or

other fossil fuels in combustion. This also helps to prevent carbon monoxide poisoning.

4. Building utilisation

Occupancy can also refer to the number of units in use, such as hotel rooms, apartment flats,

or offices. When a motel is at full (100%) occupancy, a NO VACANCY neon sign is often

turned on (though the sign often still says VACANCY at other times). Office buildings and

apartments in particular aim for full occupancy, but if too many are built in an area this is

often not the case. Completely vacant buildings can also attract crime, and are eventually

targeted for redevelopment or at least renovation.

Occupancy can also mean the number of persons using an undivided space, such as a meeting

room, ballroom, auditorium, or stadium. As with building codes, fire-protection authorities

often set a limit on the number of people that can occupy a space, primarily because they

must be able to leave the building through the available number of exits in a reasonable

amount of time, without tripping or trampling each other in a panicked stampede, possibly

blinded by smoke. The integrity of a structure may also be at stake, because too many people

will put excessive weight and other forces, leading in some cases to a collapse. An occupancy

sensor is a device that can tell if someone is in a room, and is often used in home automation

and security systems. These are typically more advanced than motion sensors, which can only

detect motion.

5. Fire protection

Fire protection is the study and practice of mitigating the unwanted effects of fires. It

involves the study of the behaviour, compartmentalisation, suppression and investigation of

fire and its related emergencies, as well as the research and development, production, testing

and application of mitigating systems. In structures, be they land-based, offshore or even

ships, the owners and operators are responsible to maintain their facilities in accordance with
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a design-basis that is rooted in laws, including the local building code and fire code, which

are enforced by the Authority Having Jurisdiction. Buildings must be constructed in

accordance with the version of the building code that is in effect when an application for a

building permit is made. Building inspectors check on compliance of a building under

construction with the building code. Once construction is complete, a building must be

maintained in accordance with the current fire code, which is enforced by the fire prevention

officers of a local fire department. In the event of fire emergencies, Firefighters, fire

investigators, and other fire prevention personnel called to mitigate, investigate and learn

from the damage of a fire. Lessons learned from fires are applied to the authoring of both

building codes and fire codes. In the United States, this term is used by engineers and code

officials when referring only to active and passive fire protection systems, and does usually

not encompass fire detection systems such as fire alarms or smoke detection.

6. Building Operation in conformance with Design

The building is designed in compliance with the local building code and fire code by the

architect and other consultants. A building permit is issued after review by the Authority

Having Jurisdiction (AHJ). Deviations from that original plan should be made known to the

AHJ to make sure that the change is still in compliance with the law to prevent any unsafe

conditions that may violate the law and put people at risk. For example, if the firestop

systems in a structure were inoperable, a significant part of the fire safety plan would not

work in the event of a fire because the walls and floors that contain the firestops are intended

to have a fire-resistance rating, which has been achieved through passing a fire test and,

often, product certification of the components involved in the construction of those walls and

floors. Likewise, if the sprinkler system or fire alarm system is is inoperable for lack of

knowledgeable maintenance, or if the building occupants prop open a fire door and then run a

carpet through, the likelihood of damage and casualties is increased. It is vital for everyone to

realise that fire protection within a structure is a system that relies on all of its components.

7. Fireproofing

Fireproofing, a passive fire protection measure, refers to the act of making materials or

structures more resistant to fire, or to those materials themselves, or the act of applying such

materials. Applying a certification listed fireproofing system to certain structures allows these

to have a fire-resistance rating. The term fireproof does not necessarily mean that an item
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cannot ever burn: It relates to measured performance under specific conditions of testing and

evaluation. Fireproofing does not allow treated items to be entirely unaffected by any fire, as

conventional materials are not immune to the effects of fire at a sufficient intensity and/or

duration.

8. Building construction

Building construction is the process of adding structure to real property. The vast majority of

building construction projects are small renovations, such as addition of a room, or

renovation of a bathroom. Often, the owner of the property acts as laborer, paymaster, and

design team for the entire project. However, all building construction projects include some

elements in common - design, financial, and legal considerations. Many projects of varying

sizes reach undesirable end results, such as structural collapse, cost overruns, and/or litigation

reason, those with experience in the field make detailed plans and maintain careful oversight

during the project to ensure a positive outcome.

Building construction is procured privately or publicly utilizing various delivery

methodologies, including hard bid, negotiated price, traditional, management contracting,

construction management-at-risk, design & build and design-build bridging.

Residential construction practices, technologies, and resources must conform to local

building authority regulations and codes of practice. Materials readily available in the area

generally dictate the construction materials used (e.g. brick versus stone, versus timber). Cost

of construction on a per square metre (or per square foot) basis for houses can vary

dramatically based on site conditions, local regulations, economies of scale (custom designed

homes are always more expensive to build) and the availability of skilled tradespeople. As

residential (as well as all other types of construction) can generate a lot of waste, careful

planning again is needed here.

The most popular method of residential construction in the United States is wood framed

construction. As efficiency codes have come into effect in recent years, new construction

technologies and methods have emerged. University Construction Management departments

are on the cutting edge of the newest methods of construction intended to improve efficiency,

performance and reduce construction waste.
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Building construction is the process of adding structure to real property. The vast majority of

building construction projects is small renovations, such as addition of a room, or renovation

of a bathroom. Often, the owner of the property acts as laborer, paymaster, and design team

for the entire project. However, all building construction projects include some elements in

common design, financial, and legal considerations. Many projects of varying sizes reach

undesirable end results, such as structural collapse, cost overruns, and/or litigation reason;

those with experience in the field make detailed plans and maintain careful oversight during

the project to ensure a positive outcome.

Building construction is produced privately or publicly utilizing various delivery

methodologies including hard-bid, negotiated price, traditional management-at-risk design

build and design build bridging

In Section 4 of this course you will cover these topics:
Health Care And High Risk Populations

Commercial And Industrial

Topic Objective:

At the end of his topic student will able to learn:

 Fire protection engineering

 Education

 Professional registration

 Roles

 Variations

 Pattern

 Goals of firefighting

 Prevention

 Self-preservation

 Occupational health and safety

 Rescue operations

 Communication and command structure

 Structure fires
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Definition/Overview:

Fire protection engineering: Fire protection engineering (also known as fire engineering or

fire safety engineering) is the application of science and engineering principles to protect

people and their environments from the destructive effects of fire and smoke.

Key Points:

1. Fire protection engineering

In practice, fire protection engineers typically identify risks and design safeguards that aid in

preventing, controlling, and mitigating the effects of fires. Fire protection engineers assist

architects in evaluating buildings' life safety and property protection goals. FPEs are also

employed as fire investigators, including such very large-scale cases as the analysis of the

collapse of the World Trade Centers. NASA uses fire protection engineers in its space

program to help improve safety.

2. Education

Fire protection engineers, like their counterparts in other engineering and scientific

disciplines, undertake a formal course of education and continuing professional development

to acquire and maintain their competence. This education typically includes foundation

studies in mathematics, physics, chemistry, and technical writing. Professional engineering

studies focus students on acquiring proficiency in material science, statics, dynamics,

thermodynamics, fluid dynamics, heat transfer, engineering economics, and ethics, Systems

in engineering, reliability, and environmental psychology. Specialized studies in combustion,

probabilistic risk assessment or risk management, the design of fire suppression systems, the

application and interpretation of model building codes, and the measurement and simulation

of fire phenomena complete most curricula.

In the United States, the University of Maryland (UMD) offers the only ABET-accredited

B.S. degree program in Fire Protection Engineering, as well as graduate degrees and a

distance M.Eng. program. Worcester Polytechnic Institute (WPI) offers a M.S. and a Ph.D. in

Fire Protection Engineering. Oklahoma StateUniversity offers a B.S. in Fire Protection and

Safety Technology. Other institutions, such as the University of Kansas, Illinois Institute of

Technology, Universityof California, Berkeley, and University of HoustonDowntown have

offered courses in Fire Protection Engineering or technology.

In Europe, the University of Edinburgh has been among the first universities to offer a degree

in Fire Engineering and had its first research group in fire in the 1970's (these activities are
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now conducted at the new BRE Centre for Fire Safety Engineering). Other European

Universities active in the fire engineering are Lund University, Stord/Haugesund University

College, University of Central Lancashire, Universityof Manchester, Universityof Ulster,

Universityof Leeds, Universityof Greenwich and London SouthBank University.

3. Professional registration

Suitably qualified and experienced fire protection engineers may qualify for registration as a

professional engineer. The recognition of fire protection engineering as a separate discipline

varies from state to state in the United States. Few countries outside the United Statesregulate

the professional practice of fire protection engineering as a discipline, although they may

restrict the use of the title engineer in association with its practice.

The titles fire engineer and fire safety engineer tend to be preferred outside the United States,

especially in the United Kingdom and Commonwealth countries influenced by the British fire

service. Some proponents of the title fire safety engineer assert that the title fire protection

engineersuggests a concern only with the design of active fire protection systems, such as

automatic fire sprinklers, fire detection, fire alarm systems, smoke management systems,

gaseous fire suppression and other special hazard systems. The advocates of the title fire

safety engineer suggest it more accurately indicates an interest in both preventive and

protective measures. Those who prefer the title fire engineer suggest that it encompasses a

broader range of professional activities associated with fire risk management, including the

management of fire services. All titles are widely recognised. The Institution of Fire

Engineers is one international organization that qualifies many aspects of the training and

qualifications of fire engineers.

4. Roles

Fog nozzles play an important part in firefighting tactics. These types of nozzles are very

versatile and can accommodate different sizes of fire hose and fire streams. They can be used

for protection and for fire attack. When given the appropriate nozzle pressure and water

supply, they are effective for any fire ground situation.

Fog nozzles are typically used with fire attack hand lines. Most hand lines are 1 1/2, 1 3/4,

and 2 1/2 diameter fire hose. The fog nozzle that will be used on each size of fire hose is

made to handle the maximum gallons per minute (GPM) rating that the fire hose can handle.

There are fog nozzles that are used with master stream appliances also. A master stream can

flow between 350gpm to 2000gpm. The fog nozzles placed on these types of appliances are
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made to handle that high of flow rate. Even with that high of flow rate, these fog nozzles are

still made with spray pattern adjustments and in the automatic or manually adjustable styles.

5. Variations

Fog nozzles are made in different styles and sizes. The two styles to choose from are the

automatic fog nozzles and the manually adjustable fog nozzles. Both of these nozzles can be

adjusted for the gallons per minute a firefighter needs to do the job. The automatic fog nozzle

relies on a constant pressure at the nozzle. The firefighter can operate the open-close handle,

and the nozzle will adjust the rate of flow by itself. This will give the firefighter the best flow

rate with the given amount of water. The manually adjustable fog nozzle works differently.

On these types of nozzles there is a flow adjustment bezel around the tip of nozzle. Usually

the 60gpm (gallons per minute), 95gpm, and the 125gpm flow rate selection settings are on

the bezel; depending on the size of the nozzle. The firefighter can select one of these settings

before or after the nozzle is opened. Once one of these gallon settings has been selected and

supplied with the appropriate pressure, the flow rate will remain consistent with the gallons

per minute selected.

6. Pattern

All styles of fog nozzles have a spray pattern adjustment. These nozzles can produce three

different types of streams; the straight stream, the narrow-angle cone, and the wide-angle

cone. Each of these types of streams is used for different purposes. The straight stream can be

used for long reach. The narrow-angle cone can be used for advancing an attack line into a

structure or the fire room. Protection and ventilation is the typical use of the wide-angle fog

pattern. These types of spray patterns assist the firefighter in accomplishing his or her fire

suppression efforts.

7. Goals of firefighting

Aside from the main task of extinguishing fires, the goals of firefighting are (in order) saving

lives, saving property, and protecting the environment. Firefighting is an inherently difficult

occupation. As such, the skills required for safe operations are regularly practiced during

training evolutions throughout a firefighters career. In the United States, the preeminent fire

training and standards organization is the National Fire Protection Association (NFPA). Often
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initial firefighting skills are taught during a local, regional, or state approved fire academy.

Depending on the requirements of a department, additional skills and certifications such as

technical rescue and Para-medicine may also be taught at this time.

Firefighters work closely with other emergency response agencies, most particularly local

and state police departments. As every fire scene is technically a crime scene until deemed

otherwise by a qualified investigator, there is often overlap between the responsibilities of

responding firefighters and police officers such as evidence and scene protection, initial

observations of first respondents, and chain of evidence issues. The increasing role of

firefighters in providing emergency medical services also brings firefighters into common

overlap with law enforcement. One example of this is a common state law requiring all

gunshot wounds to be reported to law enforcement agencies. Most career (full time, paid)

firefighters in North America are represented by the International Association of Fire

Fighters.

Fire fighting has several basic skills: prevention, self preservation, rescue, preservation of

property and fire control. Firefighting is further broken down into skills which include size-

up, extinguishing, ventilation, and salvage and overhaul. Search and Rescue, which has

already been mentioned, is performed early in any fire scenario and many times is in unison

with extinguishing and ventilation.

8. Prevention

Prevention attempts to ensure that no place simultaneously has sufficient heat, fuel and air to

allow ignition and combustion. Fernando Cardona, the leading researcher in fire prevention is

accredited with much of the advancement and improvement to modern fire fighting

technique. Most prevention programs are directed at controlling the energy of activation

(heat).

Fire suppression systems have a proven record for controlling and extinguishing unwanted

fires. Many fire officials recommend that every building, including residences, have fire

sprinkler systems. Correctly working sprinklers in a residence greatly reduce the risk of death

from a fire. With the small rooms typical of a residence, one or two sprinklers can cover most

rooms. In addition, a major duty of fire services is the regular inspection of buildings to

ensure they are up to the current building fire codes, which are enforced so that a building can
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sufficiently resist fire spread, potential hazards are located, and to ensure that occupants can

be safely evacuated, commensurate with the risks involved.

Other methods of fire prevention are by directing efforts to reduce known hazardous

conditions or by preventing dangerous acts before tragedy strikes. This is normally

accomplished in many innovative ways such as conducting presentations, distributing safety

brochures, providing news articles, writing public safety announcements(PSAs) or

establishing meaningful displays in well-visited areas. Ensuring that each household has

working smoke alarms, is educated in the proper techniques of fire safety, has an evacuation

route and rendezvous point is of top priority in public education for most fire prevention

teams in almost all fire department localities.

9. Self-preservation

Self-preservation is very critical. The basic technique firefighters use is to know where they

are, and to avoid hazards. Current standards in the United States recommend that firefighters

work in teams, using a "two-in, two-out" rule whenever in an IDLH (Immediately Dangerous

to Life or Health) environment.

Tools are generally carried at all times and are important for not only forcible entry but also

for self rescue. A Self Contained Breathing Apparatus (SCBA) delivers air to the firefighter

through a full face mask and is worn to protect against smoke inhalation, toxic fumes, and

super heated gasses. A special device called a Personal Alert Safety System (PASS) is

commonly worn independently or as a part of the SCBA to alert others when a firefighter

stops moving for a specified period of time or manually operates the device. The PASS

device sounds an alarm that can assist another firefighter (Firefighter Assist and Search

Team), in locating the firefighter in distress.

Firefighters often carry personal self rescue ropes. The ropes are generally 30 feet long and

can provide a firefighter (that has enough time to deploy the rope) a partially controlled exit

out an elevated window. Lack of a personal rescue rope is cited in the deaths of two New

York City Firefighters, Lt. John Bellew and Lt. Curtis Meyran, who died after they jumped

from a fourth floor of a burning apartment building in the Bronx. Of the four firefighters who

jumped and survived only one of them had a self rescue rope. Since the incident the Fire

Department of New York City has issued self rescue ropes to their firefighters. In the United
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States, 25% of fatalities to firefighters are caused by vehicle accidents while responding to or

returning from an incident. Many firefighters are also injured or killed by vehicles while

working at an incident (Paulison 2005). However, a large percentage of firefighters also

succumb to heart disease, in the line of duty.

10. Occupational health and safety

10.1. Cardiovascular disease

Firefighting has long been associated with poor cardiovascular outcomes. In the United

States, the most common cause of on-duty fatalities for firefighters is sudden cardiac

death. In addition to personal factors that may predispose an individual to coronary artery

disease or other cardiovascular diseases, occupational exposures can significantly

increase a firefighter's risk. For instance, carbon monoxide, present in nearly all fire

environments, and hydrogen cyanide, formed during the combustion of paper, cotton,

plastics, and other substances containing carbon and nitrogen, interfere with the transport

of oxygen in the body. Hypoxia can then lead to heart injury. In addition, chronic

exposure to particulate matter in smoke is associated with atherosclerosis. Noise

exposures may contribute to hypertension and possibly ischemic heart disease. Other

factors associated with firefighting, such as stress, heat stress, and heavy physical

exertion, also increase the risk of cardiovascular events.

10.2. Structural collapses

Another leading cause of death during firefighting is structural collapse of part of a

burning building (e.g. a wall, floor, ceiling, roof, or truss system). Structural collapse,

which often occurs without warning, may crush or trap on-duty firefighters. To avoid loss

of life, all on-duty firefighters should maintain two-way communication with the incident

commander and be equipped with a Personal Alert Safety System device (PASS).

10.3. Rescue

Rescue operations consist of searching for and removing trapped occupants of hazardous

conditions. Animals may also be recovered, if resources and conditions permit. Generally

triage and first aid are performed outside, as removal from the hazardous atmosphere is

the primary goal in preserving life. Search patterns include movement against room walls

www.bsscommunitycollege.in   www.bssnewgeneration.in  www.bsslifeskillscollege.in

42
www.onlineeducation.bharatsevaksamaj.net        www.bssskillmission.in

WWW.BSSVE.IN



(to prevent rescuers from becoming lost or disoriented) and methodical searches of

specific areas by designated teams. Unlike a fire control team, a rescue team typically

moves faster, but has no hose to follow out to safety through the smoky darkness. A

rescue rope may be needed for tethering a team involved in exceptionally dangerous

conditions.

10.4. Incident commanders

Incident commanders also arrange for standby search and rescue teams to assist if

firefighters become lost, trapped, or injured. Such teams are commonly, and often

interchangeably, known as Rapid Intervention Teams (RIT), or Firefighter Assist and

Search Teams (FAST). According to "two-in, two-out", the only time it is permissible for

a team of firefighters to enter a burning structure without backup in place outside is when

they are operating in what is known as "Rescue Mode". Rescue Mode occurs when

firefighters have arrived at the scene, and it is readily apparent that there are occupants

trapped inside who need immediate rescue. At such a time, properly equipped firefighters

(exercising good judgment tempered by training and experience) may enter the structure

and proceed directly to victims in need of rescue, RIT will then be put in place when

resources permit. The Worcester Cold Storage Warehouse fire provides a stark example

of disoriented rescuers perishing when their air supply was exhausted during a fruitless

primary search and subsequent RIT searches.

Searches for trapped victims are exhaustively detailed, often including searches of

cupboards, closets, and under beds. The search is divided into two stages, the primary and

secondary. The primary search is conducted quickly and thoroughly, typically beginning

in the area closest to the fire as it is subjected to the highest risk of exposure. The

secondary search only begins once the fire is under control, and is always (resources and

personnel permitting) performed by a different team from that which did the primary

search.

11. Rescue operations

Rescue operations may also involve the extrication of victims of motor vehicle crashes

(abbreviated MVC). Here firefighters use spreaders, cutters, and hydraulic rams, collectively

called hydraulic rescue toolsknown better to the public as Jaws of Lifeto remove metal from
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the patient, followed by actually removing the patient, usually on a backboard with collar,

and transferring to a waiting ambulance crew in the cold zone. More technical forms of

rescue include subsets such as rope rescue, swiftwater rescue, confined space rescue, and

trench rescue. These types of rescue are often extremely hazardous and physically

demanding. They also require extensive technical training. NFPA regulation 1006 and 1670

state that a "rescuer" must have medical training to perform any technical rescue operation.

Accordingly, firefighters involved in rescue operations have some kind of medical training as

first responders, emergency medical technicians, paramedics or nurses.

Searching a building is normally a two to three man team. The most common way to search a

building that is filled with smoke is to crawl on hands and knees with an axe (or any other

tool) in the firefighter's left hand. The firefighter will keep one hand on the wall, or a foot in

contact at all times with the wall. And scoot himself forward, swinging the handle of the axe

back and forth, searching for any objects in his way. If the object moves when touched, it

might be a person. Depending on the sound/feel it gives back, he can check what ever the

object was. If it's not a person, he will continue down along the wall.

Meanwhile his buddy/buddies have their right hand in contact with the lead firefighter's left

ankle and scooting with them. This way they cover a far larger spread of ground. Once the

person(s) is found, they will drag, carry, push, any way possible really, they will move the

victim back the way they came because they know the way they went was safe.

It is also important to remember that the Firefighter needs to check the floor before he moves

into the room. Once going into the room, he will go right, and follow the right wall.

ALWAYS. Next, when in a group of 3, the 2nd in the search line will go into most rooms,

check it over, and then return out. (This is when doing a very detailed search because location

of the victim is unknown)

12. Communication and command structure

The expedient and accurate handling of fire alarms or calls are significant factors in the

successful outcome of any incident. Fire department communications play a critical role in

that successful outcome. Fire department communications include the methods by which the

public can notify the communications center of an emergency, the methods by which the

center can notify the proper fire fighting forces, and the methods by which information is
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exchanged at the scene. A telecommunicator (often referred to as a dispatcher) has a role

different but just as important as other emergency personnel. The telecommunicator must

process calls from unknown and unseen individuals, usually calling under stressful

conditions. He/she must be able to obtain complete, reliable information from the caller and

prioritize requests for assistance. It is the dispatcher's responsibility to bring order to chaos.

While some fire departments are large enough to utilize their own telecommunication

dispatcher, most rural and small areas rely on a central dispatcher to provide handling of fire,

rescue and police services. Firefighters are trained to use communications equipment to

receive alarms, give and receive commands, request assistance, and report on conditions.

Since firefighters from different agencies routinely provide mutual aid to each other, and

routinely operate at incidents where other emergency services are present, it is essential to

have structures in place to establish a unified chain of command, and share information

between agencies. The U.S. Federal Emergency Management Agency has established a

National Incident Management System. One component of this system is the Incident

Command System.

All radio communication in the United Statesis under authorization from the Federal

Communications Commission (FCC); as such, fire departments that operate radio equipment

must hold radio licenses from the FCC. Ten codes were popular in the early days of radio

equipment because of poor transmission and reception. Advances in modern radio technology

have reduced the need for ten-codes and many departments have converted to simple English

(clear text). A New York Cityfireman calls for ten more rescue workers to make their way

into the rubble of the World Trade Center.

13. Structure fires

13.1. A firefighter of the ACT Fire Brigade

Buildings that are made of flammable materials such as wood are different from so called

"fire-resistant" buildings such as concrete high-rises. Generally, a "fire-resistant" building

is designed to limit fire to a small area or floor. Other floors can be safe simply by

preventing smoke inhalation and damage. All buildings suspected of being on fire must

be evacuated, regardless of fire rating.

www.bsscommunitycollege.in   www.bssnewgeneration.in  www.bsslifeskillscollege.in

45
www.onlineeducation.bharatsevaksamaj.net        www.bssskillmission.in

WWW.BSSVE.IN



While sometimes fires can be limited to small areas of a structure, wider collateral

damage due to smoke, water, and burning embers is common. Utility shutoff (such as gas

and electricity) is typically an early priority of arriving fire crews. Furthermore, fire

prevention can take on a special meaning for property where hazardous materials are

being used or stored.

13.2. ACTFB fire trucks

Some fire fighting tactics may appear to be destructive, but often serve specific needs. For

example, during "ventilation" firefighters are often forced to open holes in the roof or

floors of a structure (called "vertical ventilation") or open windows or walls (called

"horizontal ventilation") to remove smoke and heated gases from the interior of the

structure. Such ventilation methods are also used to locate victims quicker as visibility

increases and to help preserve the life of trapped or unconscious individuals due to the

poisonous gases inside of the structure. Vertical Ventilation is absolutely vital to

firefighter safety in the event of a Flashover or Backdraft scenario. Releasing the

flammable gasses through the roof often eliminates the possibility of a backdraft and by

the removal of heat the possibility of a flashover is reduced significantly. Flashovers, due

to their intense heat (900 - 1200 degrees fahrenheit) and explosive temperaments are

almost always fatal to firefighter personnel. Precautionary methods, such as busting a

window out, often reveal backdraft situations before the firefighter enters the structure

and is met with the circumstance head-on. Firefighter safety is the number one priority.

Whenever possible, movable property is moved into the middle of a room and covered

with a heavy cloth tarp (a "salvage cover"). Other steps may be taken to divert or remove

fire flow runoff (thus salvaging property by avoiding unnecessary damage),

retrieving/protecting valuables found during suppression or overhaul, and boarding

windows, roofs and doors against the elements and looters.

13.3. Fire control

Fire control (or fire fighting) consists of depriving a fire of fuel (Reducing Agent),

oxygen (Oxidizing Agent), heat and/or the chemical chain reaction that are necessary to

sustain itself or re-kindle (also known as the four components of The Fire Tetrahedron).

Firefighters are equipped with a wide variety of equipment to accomplish this task. Some
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of their tools include ladder trucks, pumper trucks, tanker trucks, fire hose, and fire

extinguishers. Very frequent training and refresher training is required.

Structure fires may be attacked, generally, either by "interior" or "exterior" resources, or

both. Interior crews, using the "two-in, two out" rule, may advance hose lines inside the

building, find the fire and cool it with water. Exterior crews may direct water into

windows or other openings, or against other nearby fuels exposed to the initial fire. A

proper command structure will plan and coordinate the various teams and equipment to

safely execute each tactic. Firefighters trying to save an abandoned convent in

Massueville, Quebec, Canada

Topic Objective:

At the end of his topic student will able to learn:

 Fire safety

 Fire code

 Fire safety education

 Target Audiences

 Current Life safetycode

 Components

 Balanced Approach

 Common items to check for to avoid systemic problems

Definition/Overview:

Structural fire protection: Fire prevention includes minimizing ignition sources, as well as

educating the occupants and operators of the facility, ship or structure concerning operation

and maintenance of fire related systems for correct function, and emergency procedures

including notification for fire service response and emergency evacuation.

Fire protection: Fire protection is the safety and of the hazards associated with fires. It

involves the study of the behaviour, compartmentalisation, suppression and investigation of

fire and its related emergencies as well as the research and development, production, testing

and application of mitigating systems.
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Key Points:

1. Fire safety

Fire safety refers to precautions that are taken to prevent or reduce the likelihood of a fire that

may result in death, injury, or property damage, alert those in a structure to the presence of a

fire in the event one occurs, better enable those threatened by a fire to survive, or to reduce

the damage caused by a fire. Fire safety measures include those that are planned during the

construction of a building or implemented in structures that are already standing, and those

that are taught to occupants of the building.

Threats to fire safety are referred to as fire hazards. A fire hazard may include a situation that

increases the likelihood a fire may start or may impede escape in the event a fire occurs. Fire

safety is often a component of building safety. Those who inspect buildings for violations of

the Fire Code and go into schools to educate children on Fire Safety topics are fire

department members known as fire prevention officers. The Chief Fire Prevention Officer or

Chief of Fire Prevention will normally train newcomers to the Fire Prevention Division and

may also conduct inspections or make presentations.

2. Fire code

The Fire code (also Fire prevention code or Fire safety code) is a model code adopted on a

regional basis and enforced by fire prevention officers within municipal fire departments. It is

a set of rules prescribing minimum requirements to prevent fire and explosion hazards arising

from storage, handling, or use of dangerous materials, or from other specific hazardous

conditions and complements the building code. The fire code is aimed primarily at preventing

fires, ensuring that necessary training and equipment will be on hand, and the design basis of

the building, including a basic plan set out by the architect, is not compromised. The fire code

also addresses inspection and maintenance requirements of various fire protection equipment

in order to maintain optimal active fire protection and passive fire protection measures, with

the products used in accordance with their certification listing.

A typical fire safety code includes administrative sections about the rule-making and

enforcement process, and substantive sections dealing with fire suppression equipment,
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particular hazards such as containers and transportation for combustible materials, and

specific rules for hazardous occupancies, industrial processes, and exhibitions.

Sections may lay out the requirements for obtaining permits and specific precautions required

to remain in compliance with a permit. For example, a fireworks exhibition may require an

application to be filed by a licensed pyrotechnician, providing the information necessary for

the issuing authority to determine whether safety requirements can be met. Once a permit is

issued, the same authority (or another delegated authority) may inspect the site and monitor

safety during the exhibition, with the power to halt operations, when unapproved practices

are seen or when unforeseen hazards arise.

3. Fire safety education

All fire authorities have a fire safety education program and one of the functions of Fire

Prevention Officers is to visit schools to educate the children both in how to prevent fires and

the actions they should take in the event of a fire occurring.

Fire prevention programs may include distribution of smoke detectors, visiting schools to

review key topics with the students and implementing nationally recognized programs such

as NFPAs "Risk Watch" & "Learn not to burn."

Other programs or props can be purchased readily by fire departments or community

organizations. Notably, these are usually entertaining, capture children's attention and relay

important messages. Such props include types that are mostly auditory, such as puppets &

robots. The prop is visually stimulating but the safety message is only transmitted orally.

Other props are more elaborate, access more senses and increase the learning factor. They

mix audio messages and visual queues as well as hands-on interaction. Examples of these

include mobile trailer safety houses and tabletop hazard house simulators.

All programs tend to mix messages of general injury prevention, safety, fire prevention and

escape in case of fire. In most cases the fire department representative is regarded as the

expert and is expected to present information in a manner that is appropriate for each age

group.
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4. Target Audiences

In the United States, the very young and the elderly are considered to be "at risk" populations.

These two groups represent approximately 33% of the population and are targeted to receive

fire safety information.

5. Current Life safety code

The Life Safety Code is unique among most codes in that it applies to existing structures as

well as new structures. When a Code revision is adopted into local law, existing structures

have a grace period before they must comply, but all structures must comply with code.

All or part of a code may be adopted as regulations in a jurisdiction and enforced by an

inspector, zoning board, fire marshal, or other officials. In particular, the Life Safety Code

deals with hazards in buildings, public conveyances and occupations, and are coordinated

with other codes and standards such as electrical, fuel-gas, mechanical, plumbing, energy,

and residential. Regardless of official adoption as regulations, life safety code provides a

valuable source for determination of liability in accidents, and many codes and related

standards are sponsored by insurance companies.m Although life safety codes deal mainly

with hazards in buildings, they also cover other emergencies that are similar to fire and are

applied to vehicles, vessels and other transports since these objects are treated as buildings

for life safety purposes.

The Life Safety Code is coordinated with other building codes and standards such as

electrical (National Electric Code NFPA70), fuel-gas, mechanical, plumbing, energy, and

residential. Normally, the Life Safety Code is used by architects and designers of vehicles

and vessels. Since the Life Safety Code is a valuable source for determining liability in

accidents, it is also used by insurance companies to evaluate risks and set rates. In the United

States, the words Life Safety Code are a registered trademark of NFPA. All or part of the

NFPA's Life Safety Code are adopted as local regulations throughout the country. The

compliance with the Code is enforced by inspectors from local zoning boards, fire

departments, or other bodies having jurisdiction
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6. Components

Structural fire protection (in land-based buildings, offshore construction or onboard ships) is

typically achieved via three means:

6.1.Passive fire protection

Passive fire protection (use of integral, fire-resistance rated wall and floor assemblies that

are used to form fire compartments intended to limit the spread of fire, or occupancy

separations, or firewalls, to keep fires, high temperatures and flue gases within the fire

compartment of origin, thus enabling firefighting and evacuation)

6.2.Active fire protection

Active fire protection (manual and automatic detection and suppression of fires, as in

using and installing a Fire Sprinkler system or finding the fire (Fire alarm) and/or

extinguishing it)

6.3.Education

Education (ensuring that building owners and operators have copies and a working

understanding of the applicable building and fire codes, having a purpose-designed fire

safety plan and ensuring that building occupants, operators and emergency personnel

know the building, its means of Active fire protection and Passive fire protection, its

weak spots and strengths to ensure the highest possible level of safety)

7. Balanced Approach

Passive fire protection (PFP) in the form of compartmentalisation was developed prior to the

widespread use of active fire protection (AFP), mainly in the form of fire sprinklers. During

this time, PFP was the dominant mode of protection provided in facility designs. With the

widespread installation of fire sprinklers in the past 50 years, the reliance on PFP as the only

approach was reduced. There is a perception by some fire protection engineers and some

members of the fire protection construction industry that the model building codes have

changed with too much reliance on AFP.
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Lobby groups are typically divided into two camps favouring active or passive fire

protection. Each camp tries to garner more business for itself through its influence in

establishing or changing local and national building and fire codes. At present, the camp

favouring AFP appears to be leading.

A balanced approach between all three parts, Education, AFP and PFP, is generally

recognised to be the best overall approach, but there are disagreements in emphasis. This is to

be expected, considering that many of the proponents of one camp or another have a vested

interest in the outcome, as they are involved in the sales or construction of one of the

systems. Many insiders in the trade, who know how much field conditions can influence

matters, conclude that no one side has all the answers.

The relatively recent inclusion of performance based or objective based codes tend to support

AFP initiatives, and can lead to the justification for less substantial construction. Some

proponents of PFP feel that this new approach is not properly balanced, as the use of

automatic suppression with codes allowing performance based designs often favours the cost

savings resulting from less solid structures. At times it works the other way around, as

firewalls that protrude through the roof structure are used to "sub-divide" buildings such that

the separated parts do not require sprinklers.

The decision to favour AFP versus PFP in the design of a new building may be affected by

the lifecycle costs. Lifecycle costs can be shifted from capital to operational budgets and vice

versa. AFP, may initially require less capital to install, but due to its nature requires

significant operational resources to maintain. PFP on the other hand, may be more costly to

install but less costly to maintain. Planners consider the expected life expectancy of a

building to make the most beneficial long term decision.

8. Common items to check for to avoid systemic problems

In compliance with the local building code and fire code, the architect and his other

consultants typically outline the basic fire protection plan for a building. When applications

for a building permit are made, this plan then becomes known to the Authority Having

Jurisdiction (AHJ). If accepted by the AHJ, a permit is issued. Deviations from that original

plan, should be made known to the AHJ to make sure that the change is still in compliance

with the law. For existing buildings, this means that changes are to be approved through the
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permit regime, even though the structure already exists. The City of Toronto, for instance,

publishes a list of items to tell interested parties when a permit is required. Torontoalso

indicates when a permit is not required. The idea behind this is to catch and prevent any

unsafe conditions that may violate the law and put people at risk. For fire protection, this

means that if any one of the three components of Fire Protection fail, the fire safety plan can

be immediately and severely compromised. Examples of code violations can be seen here.

For example, if the firestop systems in a structure were inoperable, a significant part of the

fire safety plan would not work in the event of a fire because the walls and floors that contain

the firestops are intended to have a fire-resistance rating, which has been achieved through

passing a fire test and, often, product certification of the components involved in the

construction of those walls and floors.

It is a physical impossibility to pass a fire test, that demands that the wall or floor in question

not permit the passage of fire, when there is a hole in it to let the fire through or when that

hole develops before the fire-resistance duration period for the subject barrier is elapsed.

Therefore, an improperly sealed or an unsealed penetration such as this removes the rating of

the wall or floor it is in. If that wall or floor performs a structural function as well as forming

part of an area of refuge, for instance, it is easy to see why this violation can have a

cumulative effect, which is why municipalities use the permit process and on-site inspections

to minimise the risk to the public. Since the overall plan depends on all pieces, it is important

to see that each item is in fact functional. Likewise, if there were a sprinkler system or an

alarm system, but it's down for lack of knowledgeable maintenance, or if building occupants

prop open a fire door and then run a carpet through, the likelihood of damage and casualties

is markedly increased. It is vital for everyone to realise that fire protection within a structure

is a system that relies on all of its components

In Section 5 of this course you will cover these topics:
Technical Operations

After The Incident
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Topic Objective:

At the end of this topic student will able to learn:

 Fire Engines

 Water tanks constructions

 History

 Other uses

 Hazardous Materials Appliances

 Logistical Support Appliances

 Design and construction

 Terrorism

 Types of terrorism

 Politics and terrorism

 Democracy and domestic terrorism

 Perpetrators

 Terrorist groups

Definition/Overview:

Water tank: Water tanks are liquid storage containers; these tanks are usually storing water

for human consumption. The need for water tanks is as old as civilized man. Water tanks

provide for the storage of drinking water potable, irrigation agriculture, fire suppression,

agricultural farming and livestock, chemical manufacturing, food preparation and many other

applications...

Terrorism: Terrorism is "the systematic use of terror especially as a means of coercion."

There is no internationally agreed legal definition. In one modern definition of terrorism, it is

violence against civilians to achieve political or ideological objectives by creating fear. Most

common definitions of terrorism include only those acts which are intended to create fear

(terror), are perpetrated for an ideological goal (as opposed to a lone attack), and deliberately

target or disregard the safety of non-combatants. Some definitions also include acts of

unlawful violence and war.
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Key Points:

1. Fire Engines

Fire Engines are a post-punk band from Edinburgh, Scotland. The band was a part of the

same literary art-punk scene as the Scars and their most famous contemporaries, Josef K.

They grew out of the Dirty Reds which had actor Tam Dean Burn as singer.

Vocals and guitar were performed by David Henderson, guitar by Murray Slade, bass by

Graham Main, and on drums, Russell Burn. Hendersonwent on to form Win in the mid 1980s

and then The Nectarine No. 9 from the early 1990s until 2004. He is now working on a new

band called The Sexual Objects who released a single on the Creeping Bent label in 2007.

The Fire Engines were noted for Get Up And Use Me/Everything's Roses (Codex 1980), and

singles and LPs in 1981. In 2004, the band released a limited edition collaboration single with

Franz Ferdinand. The seven inch single contained a Franz Ferdinand cover of the Fire

Engines song "Get Up and Use Me" with Fire Engines covering Franz Ferdinand's

"Jacqueline". On Oct. 2, 2007, the Acute label issued Hungry Beat, a collection of the band's

original studio recordings, was made available for the first time on CD in the US.

2. Water tanks constructions

Various materials are used for constructing water tanks: plastic, polyethylene, polypropylene,

fiberglass, concrete, steel (welded or bolted, carbon or stainless). Earthen ponds designed for

water storage are also often referred to as tanks.

Materials used in the manufacture of these water tanks: Chemical contact tanks of FDA and

NSF polyethylene construction, allows retention time for water and chemicals to be in contact

and mix. Ground water tank is made of lined carbon steel, it may receive water from a water

well or from surface water allowing a large volume of water to be placed in inventory and

used during peak demand cycles. Elevated Water Tanks by elevating the water tank, the

increased elevation creates a distribution pressure at the tank outlet of 1 psi per 2.31 feet of

elevation, thus a tank elevated to 70 feet creates about 30 psi of discharge pressure, 30 psi is

sufficient for most house hold requirements. The construction of water tanks begins with

application parameters, the type of material used and the design of the tank is dictated by

these variables:
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 Location of the water tank (indoors, outdoors, above ground or underground)

 Volume of water tank will need to hold

 What the water will be used for.

 Temperature of area where water will be stored, concern for freezing.

 Pressure required to deliver water

 How is the water to be delivered to the water tank.

 Wind and Earthquake design considerations allow water tanks to survive seismic and high

wind events.

3. History

Throughout history, wood, ceramic and stone have been used as water tanks. These were all

naturally occurring and manmade and some tanks are still in service.

The Indus Valley Civilization (30001500 BC) made use of granaries and water tanks.

Medieval castles needed water tanks for the defenders to withstand a siege. A wooden water

tank found at the Ao Nuevo State Reserve (California) was restored to functionality after

being found completely overgrown with ivy. It had been built in 1884.

Vertical cylindrical dome top tanks may hold from fifty gallons to several million gallons.

Horizontal cylindrical tanks are typically used for transport; this low-profile transport storage

creates a low center of gravity helping to maintain equilibrium for the transport vehicle,

trailer or truck. Hydro-pneumatic tanks are typically horizontal pressurized storage tanks.

Pressurizing this reservoir of water creates a surge free delivery of stored water into the

distribution system. There are many custom configurations that include various rectangular

cube shaped tanks, cone bottom and special shapes for specific design requirements.

A functional water tank/container should do no harm to the water. Water is susceptible to a

number of ambient negative influences, including bacteria, viruses, algae, changes in pH, and

accumulation of minerals. Correctly designed water tank systems work to mitigate these

negative effects.

Articles and specifications for Water Tank applications and design considerations: American

Water Works Association The AWWA is a reservoir of water tank knowledge; the

association provides specifications for a variety of water storage tank applications as well as
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design. The AWWA's site provides scientific resources with which the reader will be able to

develop an informed perspective on which to make decisions regarding their water tank

requirements.

NSF International writes standards, inspects and confirms that manufactured products that

come into contact with air, food, consumer goods and water are suitable for human

consumption. The Food and Drug Administration approves materials for use in storing water

and food materials. Consult the Code of Federal Register for more details on water tanks.

4. Other uses

Space flight simulator use elaborate water tanks for the simulation of weightlessness. Water

tanks fabricated to resemble space craft interiors are suspended in large swimming pool like

environments, giving astronauts the feeling approximating zero gravity.

The Airline industry uses elaborate water tanks to simulate emergency water landings and the

performance of aircraft upon entry to the water.

Architecture Dampening of highrise building movement by using a highly placed volume

water tank, the volume of water creates an inertia movement opposite to the building

movement, slowing the building's movement, sway.

5. Hazardous Materials Appliances

Some fire departments keep special appliances for dealing with hazardous materials, or

"HazMat". These are of several types, from those used to clean spilled oil on streets and

highways, to full decontamination units, designed to clean victims and rescuers of

contaminants after an incident.

6. Logistical Support Appliances

Many fire departments operate a number of vehicles in specialised logistical functions. These

can be stand alone vehicles, or may be modular, such as with the use of a 'hookloader' system

Sometimes hookloaders are used for seldom-used equipment. A hookloader can load a

container very rapidly and act as a special unit with lower investment costs. For example, the

Helsinki Rescue Department in Finlandhas several hookloader trucks and more than 40
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containers including a water container, a hose container, an oil destruction container.

Containers may also carry a command post, material for catastrophes, hoses and pumps for

forest fires, even field hospitals, or for example, high-power pumps.

7. Design and construction

Many fire appliances around the world are based on standard truck or lorry models, which are

upgraded to the specifications required by the purchasing department. In the United States, a

majority of fire trucks are specially designed from the chassis to the cab and body. This has

led to the use of the term custom fire truck, as opposed to a commercial chassis and cab.

Modifications a fire appliance might undergo include adjustments for higher durability,

removal of any speed limiter, and adjustments for long periods of idling at a higher

temperature. This may be accomplished by heavy duty suspensions, brakes, tires, alternator,

transmission and cooling systems. It is also usual to upgrade the capacity of the electrics of

the vehicle, in order to accommodate the use of additional electrical and electronic

equipment. Fire appliances have audible and visual warnings, to protect themselves from

traffic, and make themselves seen to other units at an incident. In many countries, use of the

audible and visual warnings affords the driver a degree of exemption from road traffic laws

(such as the right to exceed speed limits, treat red stop lights as give way etc.) and may also

infer a duty on other motorists to move out of the direction of passage of the fire vehicle (or

face possible prosecution).

8. Terrorism

Terrorism is also a form of unconventional warfare and psychological warfare. The word is

politically and emotionally charged, and this greatly compounds the difficulty of providing a

precise definition. One 1988 study by the US Army found that over 100 definitions of the

word "terrorism" have been used. A person who practices terrorism is a terrorist.

Terrorism has been used by a broad array of political organizations in furthering their

objectives; both right-wing and left-wing political parties, nationalistic, and religious groups,

revolutionaries and ruling governments. The presence of non-state actors in widespread

armed conflict has created controversy regarding the application of the laws of war.
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An International Round Table on Constructing Peace, Deconstructing Terror (2004) hosted

by Strategic Foresight Group recommended that a distinction should be made between

terrorism and acts of terror. While acts of terrorism are criminal acts as per the United

Nations Security Council Resolution 1373 and domestic jurisprudence of almost all countries

in the world, terrorism refers to a phenomenon including the actual acts, the perpetrators of

acts of terrorism themselves and their motives. There is disagreement on definitions of

terrorism. However, there is an intellectual consensus globally, that acts of terrorism should

not be accepted under any circumstances. This is reflected in all important conventions

including the United Nations counter terrorism strategy, the decisions of the Madrid

Conference on terrorism, the Strategic Foresight Group and ALDE Round Tables at the

European Parliament.

9. Types of terrorism

In the spring of 1975, the Law Enforcement Assistant Administration in the United States

formed the National Advisory Committee on Criminal Justice Standards and Goals. One of

the five volumes that the committee was entitled Disorders and Terrorism, produced by the

Task Force on Disorders and Terrorism under the direction H.H.A. Cooper, Director of the

Task Force staff. The Task Force classified terrorism into six categories.

9.1.Civil Disorders

A form of collective violence interfering with the peace, security, and normal functioning

of the community.

9.2.Political Terrorism

Violent criminal behaviour designed primarily to generate fear in the community, or

substantial segment of it, for political purposes.

9.3.Non-Political Terrorism

Terrorism that is not aimed at political purposes but which exhibits conscious design to

create and maintain high degree of fear for coercive purposes, but the end is individual or

collective gain rather than the achievement of a political objective.

www.bsscommunitycollege.in   www.bssnewgeneration.in  www.bsslifeskillscollege.in

59
www.onlineeducation.bharatsevaksamaj.net        www.bssskillmission.in

WWW.BSSVE.IN



9.4.Quasi-Terrorism

The activities incidental to the commission of crimes of violence that are similar in form

and method to genuine terrorism but which nevertheless lack its essential ingredient. It is

not the main purpose of the quasi-terrorists to induce terror in the immediate victim as in

the case of genuine terrorism, but the quasi-terrorist uses the modalities and techniques of

the genuine terrorist and produces similar consequences and reaction. For example, the

fleeing felon who takes hostages is a quasi-terrorist, whose methods are similar to those

of the genuine terrorist but whose purposes are quite different.

9.5.Limited Political Terrorism

Genuine political terrorism is characterized by a revolutionary approach; limited political

terrorism refers to acts of terrorism which are committed for ideological or political

motives but which are not part of a concerted campaign to capture control of the State.

9.6.Official or State Terrorism

Referring to nations whose rule is based upon fear and oppression that reach similar to

terrorism or such proportions. It may also be referred to as Structural Terrorism defined

broadly as terrorist acts carried out by governments in pursuit of political objectives, often

as part of their foreign policy.

10. Politics and terrorism

Terrorism is currently, and has been historically, an important issue in politics around the

world. Terrorism can be both and advantage and a disadvantage, depending on the political

climate and the political party in question. Politics has been the most significant issue in

various elections in recent history. In the 2008 United States presidential election, Charlie

Black, a senior adviser to the USpresidential hopeful John McCain said a terrorist attack on

American soil would be a "big advantage" to his campaign.

11. Democracy and domestic terrorism

The relationship between domestic terrorism and democracy is complex. Research shows that

such terrorism is most common in nations with intermediate political freedom and that the
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nations with the least terrorism are the most democratic nations. However, one study suggests

that suicide terrorism may be an exception to this general rule. Evidence regarding this

particular method of terrorism reveals that every modern suicide campaign has targeted a

democracy- a state with a considerable degree of political freedom. The study suggests that

concessions awarded to terrorists during the 80s and 90s for suicide attacks increased their

frequency.

Some examples of "terrorism" in non-democracies include ETA in Spain under Francisco

Franco, the Shining Path in Peru under Alberto Fujimori, the Kurdistan Workers Party when

Turkeywas ruled by military leaders and the ANC in South Africa. Democracies such as the

United States, Israel, and the Philippines also have experienced domestic terrorism.

While a democratic nation espousing civil liberties may claim a sense of higher moral ground

than other regimes, an act of terrorism within such a state may cause a perceived dilemma:

whether to maintain its civil liberties and thus risk being perceived as ineffective in dealing

with the problem; or alternatively to restrict its civil liberties and thus risk delegitimizing its

claim of supporting civil liberties. This dilemma, some social theorists would conclude, may

very well play into the initial plans of the acting terrorist(s); namely, to delegitimize the state.

12. Perpetrators

Acts of terrorism can be carried out by individuals, groups, or states. According to some

definitions, clandestine or semi-clandestine state actors may also carry out terrorist acts

outside the framework of a state of war. However, the most common image of terrorism is

that it is carried out by small and secretive cells, highly motivated to serve a particular cause

and many of the most deadly operations in recent times, such as 9/11, the London

underground bombing, and the 2002 Bali bombing were planned and carried out by a close

clique, composed of close friends, family members and other strong social networks. These

groups benefited from the free flow of information and efficient Telecommunications to

succeed where others had failed. Over the years, many people have attempted to come up

with a terrorist profile to attempt to explain these individuals' actions through their

psychology and social circumstances. Others, like Roderick Hindery, have sought to discern

profiles in the propaganda tactics used by terrorists.
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13. Terrorist groups

13.1. State sponsors

A state can sponsor terrorism by funding or harboring a terrorist organization. Opinions

as to which acts of violence by states consist of state-sponsored terrorism or not vary

widely. When states provide funding for groups considered by some to be terrorist, they

rarely acknowledge them as such.

13.2. State terrorism

The concept of state terrorism is controversial . Military actions by states during war are

usually not considered terrorism, even when they involve significant civilian casualties.

The Chairman of the United Nations Counter-Terrorism Committee has stated that the

Committee was conscious of the 12 international Conventions on the subject, and none of

them referred to State terrorism, which was not an international legal concept. If States

abused their power, they should be judged against international conventions dealing with

war crimes, international human rights and international humanitarian law. Former United

Nations Secretary-General Kofi Annan has said that it is "time to set aside debates on so-

called 'state terrorism'. The use of force by states is already thoroughly regulated under

international law" However, he also made clear that, "...regardless of the differences

between governments on the question of definition of terrorism, what is clear and what

we can all agree on is any deliberate attack on innocent civilians, regardless of one's

cause, is unacceptable and fits into the definition of terrorism."

State terrorism has been used to refer to terrorist acts by governmental agents or forces.

This involve the use of state resources employed by a state's foreign policies, such as the

using its military to directly perform acts of considered to be state terrorism. Professor of

Political Science, Michael Stohl cites the examples that include Germanys bombing of

London and the U.S. atomic destruction of Hiroshima during World War II. He argues

that the use of terror tactics is common in international relations and the state has been

and remains a more likely employer of terrorism within the international system than

insurgents." They also cite the First strike option as an example of the "terror of coercive
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dipolomacy" as a form of this, which holds the world "hostage,' with the implied threat of

using nuclear weapons in "crisis management." They argue that the institutionalized form

of terrorism has occurred as a result of changes that took place following World War ll. In

this analysis, state terrorism exhibited as a form of foreign policy was shaped by the

presence and use of weapons of mass destruction, and that the legitimizing of such violent

behavior led to an increasingly accepted form of this state behavior.

State terrorism is has also been used to describe peace time actions by governmental

agents or forces, such as the bombing of Pan Am Flight 103 flight. The concept is also

used to describe political repressions by governments against their own civilian

population with the purpose to incite fear. For example, taking and executing civilian

hostages or extrjuducial elimination campaigns are commonly considered "terror" or

terrorism, for example during Red Terror or Great Terror . Such actions are often also

described as democide which has been argued to be equivalent to state terrorism

Empirical studies on this have found that democracies have little democide.

13.3. Tactics

Terrorism is a form of asymmetric warfare, and is more common when direct

conventional warfare either cannot be (due to differentials in available forces) or is not

being used to resolve the underlying conflict. The context in which terrorist tactics are

used is often a large-scale, unresolved political conflict. The type of conflict varies

widely; historical examples include:

o Secession of a territory to form a new sovereign state

o Dominance of territory or resources by various ethnic groups

o Imposition of a particular form of government, such as democracy, theocracy, or anarchy

o Economic deprivation of a population

o Opposition to a domestic government or occupying army

Terrorist attacks are often targeted to maximize fear and publicity. They usually use

explosives or poison, but there is also concern about terrorist attacks using weapons of

mass destruction. Terrorist organizations usually methodically plan attacks in advance,

and may train participants, plant "undercover" agents, and raise money from supporters or
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through organized crime. Communication may occur through modern

telecommunications, or through old-fashioned methods such as couriers

Topic Objective:

At the end of this topic student will able to learn:

 Basis Incidents

 Events

 Clear Text (Common Terminology)

 Management by Objective

 Flexible/Modular Organization

 Span-of-control

 Coordination

 Incident Action Plan

 Comprehensive Resource Management

 Integrated Communications

 Incident Commander

 Command Staff

 General Staff

 Facilities

 Incident Command Post (ICP)

 Multiple AgencyCoordination Center (MACC)

 Equipment

 Type and kind

 Command transfer

Definition/Overview:

Incident Command System: The Incident Command System (ICS) is a standardized, on-

scene, all-hazard incident management concept in the United States. It is a management

protocol originally designed for emergency management agencies and later federalized. ICS

is based upon a flexible, scalable response organization providing a common framework

within which people can work together effectively. These people may be drawn from

multiple agencies that do not routinely work together, and ICS is designed to give standard
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response and operation procedures to reduce the problems and potential for

miscommunication on such incidents. ICS has been summarized as a "first-on-scene"

structure, where the first responder on a scene has charge of the scene until the incident is

resolved or the initial responder transitions incident command to an arriving, more-qualified

individual.

Key Points:

1. Basis Incidents

Incidents are defined within ICS as unplanned situations necessitating a response. Examples

of incidents may include:

 Any emergency medical situation (ambulance service)

 A Hazardous Materials spill

 Terrorist attacks

 Natural disasters such as wildfires, flooding, earthquake or tornado

 Man-made disasters such as vehicle crashes, industrial accidents, train derailments, or

structural fires

 Search and Rescue operations

2. Events

Events are defined within ICS as planned situations. Incident command is increasingly

applied to events both in emergency management and non-emergency management settings.

Examples of events may include:

 Concerts

 Parades and other ceremonies

 Fairs and other gatherings

 Training exercises

 Foundations

Unity of Command means that each individual participating in the operation reports to only

one supervisor. This eliminates the potential for individuals to receive conflicting orders from

a variety of supervisors, thus increasing accountability, preventing freelancing, improving the
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flow of information, helping with the coordination of operational efforts, and enhancing

operational safety.

3. Clear Text (Common Terminology)

Clear Text (Common terminology) describes the format and phrasing of all incident

communications. As an emergency response organization is often made of individuals who

normally do not work together as a team, when they come together the use of common

terminology is viewed as an essential element in team building and communications, both

internally and with other organizations responding to the incident. The Incident Command

System promotes the use of common terminology, and has an associated glossary of terms

that help bring consistency to position titles, the description of resources and how they can be

organized, the type and names of incident facilities, and a host of other subjects. The most

apparent implementation of this concept is in radio communication; 10-codes (e.g. "10-4" to

mean "I understand"), acronyms, and potentially arcane abbreviations are not to be used on

the radio. Radio prowords (e.g. "Wilco" to mean "I understand and will comply") are

generally accepted due to their universality.

4. Management by Objective

Management by Objective is the heart of management planning. In principle, all actions at an

incident should be directed toward satisfying a major goal of the incident. The Incident

Commander and Planning Section are responsible for the development of strategic objectives

that clearly define what the incident team is working to achieve during operations. Based

upon the information presented at the initial incident planning meeting and the analysis of

incident potential and impacts, the Incident Commander and Section Chiefs should have a

clear understanding of the major goals that need to be completed. Objectives are usually

written, and any event with a written Incident Action Plan must have the objectives included

in that written plan.

5. Flexible/Modular Organization

Flexible/Modular Organization describes the ability of an Incident Command structure to

expand and contract efficiently as needed by the incident scope or available personnel. Only

positions that are required for an adequate response should be filled, and ICS sections are
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kept as small as possible to accomplish incident objectives and monitor progress, within

effective span-of-control. The level of response necessary for a specific incident dictates how

and when the organization develops, and in many instances not all sections need to be

activated. Only in the largest and most complex operations would the full ICS organization

be staffed.

6. Span-of-control

Span-of-control is the most fundamentally important management principle of ICS. It applies

to the management of individual responsibilities and response resources. The objective is to

limit the number of responsibilities being handled by, and the number of resources reporting

directly to, an individual. ICS considers that any single person's span of control should be

between three and seven, with five being ideal. In other words, one manager should have no

more than seven people working under them at any given time.

When span-of-control problems arise around an individual's ability to address

responsibilities, they can be addressed by expanding the organization in a modular fashion.

This can be accomplished in a variety of ways. An Incident Commander can delegate

responsibilities to a deputy and/or activate members of the Command Staff. Members of the

Command Staff can delegate responsibilities to Assistants, etc. There may be exceptions,

usually in lower-risk assignments or where resources work in close proximity to each other.

7. Coordination

Coordination on any incident or event is possible and effective due to the implementation of

the following concepts:

8. Incident Action Plan

Incident Action Plans include the measurable strategic operations to be achieved and are

prepared around a time frame called an Operational Period. Incident Action Plans may be

verbal or written (except for hazardous material incidents where it has to be written), and are

prepared by the Planning Section. The IAP insures that everyone is working in concert

toward the same goals set for that operational period. The purpose of this plan is to provide

all incident supervisory personnel with direction for actions to be implemented during the

operational period identified in the plan. Incident Action Plans provide a coherent means of
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communicating the overall incident objectives in the context of both operational and support

activities. The consolidated IAP is a very important component of the ICS that reduces

freelancing and ensures a coordinated response. At the simplest level, all Incident Action

Plans must have four elements:

 What do we want to do?

 Who is responsible for doing it?

 How do we communicate with each other?

 What is the procedure if someone is injured?

9. Comprehensive Resource Management

Comprehensive Resource Management is a key management principle that implies that all

assets and personnel during an event need to be tracked and accounted for. It can also include

processes for reimbursement for resources, as appropriate. Resource management includes

processes for:

 Categorizing resources.

 Ordering resources.

 Dispatching resources.

 Tracking resources.

 Recovering resources.

Comprehensive Resource Management ensures that visibility is maintained over all resources

so they can be moved quickly to support the preparation and response to an incident, and

ensuring a graceful demobilization. It also applies to the classification of resources by type

and kind, and the categorization of resources by their status. Assigned resources are those that

are working on a field assignment under the direction of a supervisor. Available resources are

those that are ready for deployment, but have not been assigned to a field assignment.

Out-of-service resources are those that are not in either the " available" or "assigned"

categories. Resources can be "out-of-service" for a variety of reasons including: resupplying

after a sortie (most common), shortfall in staffing, personnel taking a rest,

damaged/inoperable.
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10. Integrated Communications

The use of a common communications plan is essential for ensuring that responders can

communicate with one another during an incident. Communication equipment, procedures,

and systems must operate across jurisdictions (interoperably). Developing an integrated voice

and data communications system, including equipment, systems, and protocols, must occur

prior to an incident.

11. Incident Commander

11.1. Single Incident Commander

Most incidents involve a single Incident Commander. In these incidents a single person

commands the incident response and is the decision-making final authority.

11.2. Unified Command

A Unified Command is used on larger incidents usually when multiple agencies are

involved. A Unified Command typically includes a command representative from major

involved agencies and one from that group to act as the spokesman, though not

designated as an Incident Commander. A Unified Command acts as a single entity.

11.3. Area Command

During multiple-incident situations, an Area Command may be established to provide for

Incident Commanders at separate locations. Generally, an Area Commander will be

assigned - a single person - and the Area Command will operate as a logistical and

administrative support. Area Commands usually do not include an Operations function.

12. Command Staff

12.1. Safety Officer

The Safety Officer monitors safety conditions and develops measures for assuring the

safety of all assigned personnel.
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12.2. Public Information Officer

The Public Information Officer serves as the conduit for information to internal and

external stakeholders, including the media or other organizations seeking information

directly from the incident or event.

12.3. Liaison

A Liaison serves as the primary contact for supporting agencies assisting at an

incident.

13. General Staff

13.1. Operations Section Chief

The Operations Section Chief is tasked with directing all actions to meet the incident

objectives.

13.2. Planning Section Chief

The Planning Section Chief is tasked with the collection and display of incident

information, primarily consisting of the status of all resources and overall status of the

incident.

13.3. Finance/Administration Section Chief

The Finance/Admin. Section Chief is tasked with tracking incident related costs,

personnel records, requisitions, and administrating procurement contracts required by

Logistics.

13.4. Logistics Section Chief

The Logistics Section Chief is tasked with providing all resources, services, and support

required by the incident.
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14. Facilities

ICS uses a standard set of facility nomenclature. ICS facilities include: Pre-Designated

Incident Facilities: Response operations can form a complex structure that must be held

together by response personnel working at different and often widely separate incident

facilities. These facilities can include:

15. Incident Command Post (ICP)

The ICP is the location where the Incident Commander operates during response operations.

There is only one ICP for each incident or event, but it may change locations during the

event. Every incident or event must have some form of an Incident Command Post. The ICP

may be located in a vehicle, trailer, tent, or within a building. The ICP will be positioned

outside of the present and potential hazard zone but close enough to the incident to maintain

command. The ICP will be designated by the name of the incident, e.g., Trail Creek ICP.

15.1. Staging Area

Can be a location at or near an incident scene where tactical response resources are stored

while they await assignment. Resources in staging area are under the control of the

Logistics Section and are always in available status. Staging Areas should be located

close enough to the incident for a timely response, but far enough away to be out of the

immediate impact zone. There may be more than one Staging Area at an incident. Staging

Areas can be collocated with the ICP, Bases, Camps, Helibases, or Helispots.

15.2. Base

A Base is the location from which primary logistics and administrative functions are

coordinated and administered. The Base may be collocated with the Incident Command

Post. There is only one Base per incident, and it is designated by the incident name. The

Base is established and managed by the Logistics Section. The resources in the Base are

always out-of-service.
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15.3. Camps

Locations, often temporary, within the general incident area that are equipped and staffed

to provide sleeping, food, water, sanitation, and other services to response personnel that

are too far away to use base facilities. Other resources may also be kept at a camp to

support incident operations if a Base is not accessible to all resources. Camps are

designated by geographic location or number. Multiple Camps may be used, but not all

incidents will have Camps.

15.4. Helibase

A Helibase is the location from which helicopter-centered air operations are conducted.

Helibases are generally used on a more long-term basis and include such services as

fueling and maintenance. The Helibase is usually designated by the name of the incident,

e.g. Trail Creek Helibase.

15.5. Helispots

Helispots are more temporary locations at the incident, where helicopters can safely land

and take off. Multiple Helispots may be used.

Each facility has unique location, space, equipment, materials, and supplies requirements that

are often difficult to address, particularly at the outset of response operations. For this reason,

responders should identify, pre-designate and pre-plan the layout of these facilities, whenever

possible. On large or multi-level incidents, higher-level support facilities may be activated.

16. Multiple Agency CoordinationCenter (MACC)

Also known as an Emergency OperationsCenter, the MACC is a central command and

control facility responsible for the strategic, or "big picture" of the disaster. Personnel within

the MACC use Multi-agency Coordination to guide their operations. The MACC coordinates

activities between multiple agencies and does not normally directly control field assets, but

makes strategic decisions and leaves tactical decisions to individual agencies. The common

functions of all EOC's is to collect, gather and analyze data; make decisions that protect life

and property, maintain continuity of the government or corporation, within the scope of

applicable laws; and disseminate those decisions to all concerned agencies and individuals.
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17. Equipment

ICS uses a standard set of equipment nomenclature. ICS equipment include:

Tanker - This is an aircraft that carries fuel (Fuel Tanker) or water (Water Tanker).

Tender - Like a tanker, but a ground vehicle, also carrying fuel (Fuel Tender) or water (Water

Tender).

18. Type and kind

The "type" of resource describes the size or capability of a resource. For instance, a 50 kW

(for a generator) or a 3-ton (for a truck). Types are designed to be categorized as "Type 1"

through "Type 5" formally, but in live incidents more specific information may be used. The

"kind" of resource describes what the resource is. For instance, generator or a truck. The

"type" of resource describes a performance capability for a kind of resource for instance,

In both type and kind, the objective must be included in the resource request. This is done to

widen the potential resourse response. As an example, a resource request for a small aircraft

for arial reconnaissance of a search and rescue scene may be satisfied by a National Guard

OH-58 Kiowa helicopter (Type & Kind: Rotary-wing aircraft, Type II/III) or by a Civil Air

Patrol Cessna 182 (Type & Kind: Fixed-wing aircraft, Type I). In this example, requesting

only a fixed-wing or a rotary-wing, or requesting by type may prevent the other resource's

availability from being known.

19. Command transfer

A role of responsibility can be transferred during an incident for several reasons: As the

incident grows a more qualified person is required to take over as Incident Commander to

handle the ever-growing needs of the incident, or in reverse where as an incident reduces in

size command can be passed down to a less qualified person (but still qualified to run the

now-smaller incident) to free up highly-qualified resources for other tasks or incidents. Other

reasons to transfer command include jurisdictional change if the incident moves locations or

area of responsibility, or normal turnover of personnel due to extended incidents. The transfer

of command process always includes a transfer of command briefing, which may be oral,

written, or a combination of both
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