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Safety Management - Systematic Approach




Safety Management - Systematic Approach




Risk Management - Systematic Approach




Confined Space Risk Management - Systematic Approach




Safety Management - Systematic Approach




Safety Management - Systematic Approach




Safety Management - Mixed Approach




Safety Management - Systematic Approach




Systematic Approach via Vertical Thinking




Systematic Approach via Vertical Thinking




Example of Systematic Safety Problem Solving Technique: Job Safety Analysis (JSA)




Example of Systematic Product Failure Investigation Technique: Fault Tree Analysis




Example of Systematic Accident Investigation Technique: Fault Tree Analysis




Example of Systematic Accident Investigation Technique: Fault Tree Analysis




Innovative Approach via Horizontal Thinking




Left vs Right Brain




Vertical and Horizontal Thinking Can & Should Co-Exist




Left vs Right Brain




Left vs Right Brain




Left vs Right Brain




What can you see?




Which Word is this?




Horizontal vs Vertical Thinking




Horizontal vs Vertical Thinking




Systematic Approach via Vertical Thinking

“Newver, ever, think outside the box.”




Horizontal vs Vertical Thinking

Cutting a Birthday Cake

e |f 1 cut can split a birthday cake into at most two equal
halves




Horizontal vs Vertical Thinking

Cutting a Birthday Cake

e 2 cutsinto at most 4 equal halves




Horizontal vs Vertical Thinking

Cutting a Birthday Cake

e What is the maximum no. of equal pieces can be cut by
3 cuts?




Horizontal vs Vertical Thinking

Cutting a Birthday Cake
1 cut gives 2 slices
2 cuts give 4 slices

3 cuts give 8 slices
How about 4 cuts?




Innovative approach via Horizontal Thinking




Horizontal vs Vertical Thinking

A Mathematical problem
— If the opposite corner pieces of a 8x8 board are cut

off, can the rest 62 (= 64 minus 2) pieces of the
board be covered by 31 dominos, each domino being
of the size of two pieces?

e 31




Horizontal vs Vertical Thinking

Solution (Mutilated Chessboard)
— Think of a chess board with black & white interstices

— Now 2 blacks are missing, so now there are 32 whites
but only 30 blacks - yet each domino covers a black & a

white!




Vertical vs Horizontal Thinking




Innovative approach via Horizontal Thinking




Innovative approach via Horizontal Thinking




Innovative approach via Horizontal Thinking




Innovative approach via Horizontal Thinking




Innovative approach via Horizontal Thinking




Innovative approach via Horizontal Thinking




Brainstorming

< Brainstorming

*Developed by Alexander F.
Osborn (1888-1966)

*Form a group of 6-8
members

*#Group presented with a
problem

#Group asked to identify as
many potential solutions as
possible

#*Sometimes Group members
given a 1-page summary of the
problem as least 2 days before
the session



Brainstorming

<Four rules of brainstorming

**Criticism prohibited — Judgment of ideas withheld until all
ideas have been generated

*“freewheeling” welcome — The wilder & further the idea
the better.

**Quantity wanted — The greater the number of ideas, the
greater the likelihood of an outstanding solution

**Combination & improvement sought — In addition to
contributing ideas of their own, members are encouraged to
suggest how the ideas of others can be improved, or how
two or more ideas can be combined into still another idea



Brainstorming




Brainstorming




Example of Brainstorming

< PROBLEM: Concorde’s airframe needs to be streamlined like a bullet to allow it to fly at
supersonic speeds, to reduce drag and improved aerodynamic efficiency. This means that
unlike other passenger jets, she needs a very long pointed nose which must also be a
streamlined shape for supersonic flight. Concorde lands and takes-off with a very high angle
of attack, this is due to the way that the delta wing produces lift at low speeds. At these high
angles of attack, a fixed streamlined nose would completely obscure the runway, on landing
the available view to the pilot would be only about 5 degrees.

**What would you recommend to overcome this problem?




Brainstorming

<-Concorde in Flight




Brainstorming

<-Solution: Drooping the Nose & Visor Options



Brainstorming

<-Solution: Drooping the Nose & Visor Options
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|
<Droop the nose for better vision of the runway during takeoff and

landing
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The nine dots problem (Maier, 1931)



Link them together in 1 continuous set of lines using the minimum no. of lines



Beginner’s 5-line solution
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Think Outside the Box



There 1S No Box



Geographer’s 1-line solution




What to Look for in an Inspection in general
4 Mice and 1 Elephant

65



What to Look for in an Inspection in general

* 4 Mice and 1 Elephant
M - Man
M - Machine
P M - Material
! M - Method
- Environment




What to Look for in an Accident Investigation

These 5 elements of a Production Model, which can be
converted into an Accident Investigation Model

PEOPLE EQUIPMENT

.

WORKING

Q

ENUIRDNM ENT

MATEHIAL PROCEDURES

The five elements that must interact for successful business operations. 67



Same as What to Look for in Accident Investigation

4 Mice and 1 Elephant

M - Man (X))

M - Machine ([X)

& M- Material (X))
! M - Method (X))
Environment ([X)
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Basically the 4M+1E is an Ergonomic Model

Heinrich’s Domino Model (1959): a 1M +1E Man-
Environment Unsafe Act-Unsafe Condition Model

McDonald’s Ergonomic Model (1976): a 2M+1E Man-
Machine-Environment Model

Wigglesworth (1972) had proposed a 3M+1E Man-
Machine-Method-Environment Model emphasizing
Operator-Machine-Process-Physical/Behavioural
Environment

JUSE (Union of Japan Scientists & Engineers) IN
1950’S after learning from Deming & Juran proposed
a 4M+1E Man-Machine-Material-Method-
Environment QCC (Quality Control Circle)

70



4M+1E in General Duties (OSHO s. 6 or FIUO s. 6A)
General Duties Requirements (s. 6A of Factories &
Industrial Undertakings Ordinance & s. 6 of
Occupational Safety and Health Ordinance):-

» Man: Provision of Safety Information, Instruction,
Training & Supervision of all persons employed

» Machine: Provision & Maintenance of Safe Plant

» Material: Safe use, handling, storage & transport of
Articles & Substances

» Method: Provision & maintenance of Safe Systems of
Work

» Environment: Provision & maintenance of Safe
Working Environment, including Safe Access & Egress
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4M+1E in Confined Space Risk Assessment
Confined Space Risk Assessment (s. 5(2)(a) of

Factories & Industrial Undertakings (Confined
Spaces) Regulation):-
» Man: Possibility of Loss of Consciousness of a Certified
Worker arising from an Increase in Body Temperature

» Machine: Plant to be used in Work Activities
» Material: Materials to be used in Work Activities
» Method: Work Method to be Used

» Environment: Presence or Possibility of Ingress of
Hazardous Gas, Vapour, Dust or Fume or There is any
deficiency in Oxygen; Possibility of Sludge or Other
Deposits liable to give off Hazardous Gas or Fume;
Possibility of Fire or Explosion 72



4M+1E in MHO (OSHR)

Manual Handling Operations Risk Assessment (s.
27(1)(c) & Schedule 3 of Occupational Safety and
Health Regulations):-

» Man: Individual Capability

» Machine: Mechanical Aids

» Material: The Loads

» Method: The Tasks

» Environment: The Working Environment

73



What to Look for in an Accident Investigation

Became 4 Wives and 1 Husband
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What to Look for in an Accident Investigation

4 Wives and 1 Husband

W - Who (Man)

W - Which (Machine)

W -  What (Material)
W - Where (Environment)
@H - How (Method)



What to Look for in an Accident Investigation

Gets 2 more Mice (or Wives) to become
1E+6M (or 1H+6W)

ve?®

)
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What to Look for in an Accident Investigation

6 Wives and 1 Husband

@? H - How (Method)

- Who (Man)

- Which (Machine)

- What (Material)
Where (Environment)
- When (Moment)

- Why (Motive)
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Effective Risk Management

Convert the 1H + 6W into
7 Procedural P’s in the
Planning stage of a SMS



Effective Risk Management
7 Procedural P’s in the Planning stage of a SMS

How -  Process
Who -  Person
Which -  Plant
What -  Production materials
Where -  Place
When -  Period
- Purpose
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Effective Risk Management
7 Procedural P’sinthe “ Planning” stage of a SMS

A
K

Q

10

Process

Person

Plant

Production materials
Place

Period

Purpose
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Effective Risk Management

Add 6 Management P’s to become 13P’s:

7/

N W B U1 O

Policy

Parties involved

Planning

Program implementation
Performance monitoring

Periodic audit / review

81



Effective Risk Management
Elements of a 13-P Safety Management System

Policy

%v ‘..b
a9 i

Parties Involved ]

Plans & Procedures:-
J/ People
Plant

Planning (Plan &
Procedure T
Compilation) Place

l Purpose
Period
Program

Periodic Auditing Production materials

/ Review

——

Implementation

l

Performance

Monitoring
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Example

A Mathematical problem

— In a soccer tournament, there are 16 teams. Each
team must play at least once (one match). In any
match, the team that loses will be out.

* As the organizer, you have to estimate the
minimum no. of matches to be held so as to book
adequate venues. What is this no?



Standard Solution

— Every 2 teams need 1 match
e so0 16 teams need 8 matches
 these 8 teams need 4 matches
 these 4 teams need 2 matches
* the final 2 teams need 1 match
e total is 8+4+2+1 = 15 matches

— But what if the no. of teams is increased to 20 teams
at the start?
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-Line Solution

A LI — G B )

Horizontal (Creative) Thinking for Any No. of
Teams

e Think from the FIRST PRINCIPLE, or the BASICS
first!
+ 1 team, 0 match
+ 2 teams, 1 match
+ 3 teams, 2 matches ...
+ So N teams, N-1 matches will result in a winner

4+ Now add 1 more team to become N+1 teams, this new team
competes with this winner to come up with a new winner,
hence 1 more match needed, hence totally 1+(N-1)=N matches



-Line Solution

-_" S W W A_BLEA — gn B |

Horizontal (Creative) Thinking for Any No. of
Teams

Think of solving not by deduction, but by
ELIMINATION (evicting failure modes)

To get a winner, how many teams need to be
evicted?

1 eviction per match, hence 20 teams need 19
matches to evict 19 teams

Sometimes need to think in the opposite
direction

Think the Opposite
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Example

How can we multiply 2 numbers just
by adding, subtracting, doubling and
halving only, without using a
multiplication table?



Standard Solution

Get all multiples by doubling and / or adding only:

x2 Add the no. twice

x3 Add the 1- to 2-times

x4 Double the 2-times

x5 Add the 1- to 4-times or 2- to 3-times

X6 Add the 1-to 5; 2- to 4-; or double 3-times

X7 Add the 1-to 6-; 2- to 5-; or 3- to 4-times

X8 Add the 1-to 7-; 2- to 6-; 3- to 5- or double 4-times
X9 Add the 1-to 8-; 2-to 7-; 3- to 6-; or 4- to 5-times
Layout on the multiplication result

Then add them to give the answer




3-Line Solution

Russian Peasant’s Method for 12,345 x 6,789 (=83,810,205)

Halving the no. on the left, then doubling the no. on the right. Repeat it until the no.
on the left reaches 1.

12,345 6,789
6,172 13,578
3,086 27,156
1,543 54,312

771 108,624
385 217,248
192 434,496
96 868,992
48 1,737,984
24 3,475,968
12 6,951,936
6 13,903,872

3 27,807,744

1 55,615,488



3-Line Solution

Russian Peasant’s Method for 12,345 x 6,789 (=83,810,205)
Then cross out those lines whose no. on the left is an even no. & add the right-hand

column

12,345 6,789
6,172 13,578
3,086 27,156
1,543 54,312

771 108,624

385 217,248

192 434,496

96 868,992

48 1,737,984
—24————— 3,475,968 —
—12————— 6,951,936 —
6 13,903,872

3 27,807,744

1 55,615,488

Adding gives 83,810,205



3-Line Solution

Russian Peasant’s Method for 12,345 x 6,789 (=83,810,205)
How about if we put 6,789 on the left and 12,345 on the right?

6,789 12,345
3,394 24,690
1,697 49,380
348 98,760
424 197,520
212 395,040
106 790,080
53 1,580,160
26 3,160,320

13 6,320,640

6 12,641,280

3 25,282,560

1 50,565,120



3-Line Solution

Russian Peasant’s Method for 12,345 x 6,789 (=83,810,205)
Same result 83,810,205

6,789 12,345
3,394 24,650
1,697 49,380

106 790,080
53 1,580,160
26———3;160,320
13 6,320,640

66— 12,641,280
3 25,282,560
1 50,565,120

Adding gives 83,810,205



1-Line Solution

Swiss Trachtenberg Method (derived from India’s Veda System) for 12,345 x 6,789
(=83,810,205)

For x6 : Start with the unit digit, Add 5 to it if it is odd, then add half of the value of
the number to the right ignoring any decimals (in this case the number to the right
is 0). Then repeat the above step up to the final digit on the left. E.g. 12,345x6 =

74,070

Step 1: Unit digit is 5, since 5 is odd, adding 5 gives 10, and adding half of the value
of the number to the right is adding O which gives a final of 10, i.e. ‘O

Step 2: Tens digit is 4, no need to add 5 as 4 is even, adding half of 5 (ignoring
decimals) is to add 2, giving 6 and adding the 1 carried forward from Step 1 gives 7

Step 3: Hundreds digit is 3, adding 5 for 3 being odd gives 8, adding half of 4 gives
10, i.e.’0

Step 4: Thousands digit is 2, no need to add 5 as 2 is even, adding half of 3 gives 3,
and adding the 1 carried forward from Step 3 gives 4

Step 5: Ten Thousands digit is 1, adding 5 for 1 being odd gives 6, adding half of 2
gives 7/

Step 6: No more digit, so this step only gives half of the value of the number to the
right which is half of 1, giving O which can be ignored

So the answer is 74,070



1-Line Solution

Swiss Trachtenberg Method (derived from India’s Veda System) for 12,345 x
6,789 (=83,810,205)

For x7 : Start with the unit digit, Double it, Add 5 to the doubled amount if the unit digit
is odd, then add half of the value of the number to the right ignoring any decimals (in
this case the number to the right is 0). Then repeat the above step up to the final digit
on the left. E.g. 12,345x7=86,415

Step 1: Unit digit is 5, doubling gives 10, since 5 is odd, adding 5 gives 15, and adding
half of the value of the number to the right is adding 0 which gives a final of 15, i.e. ‘5

Step 2: Tens digit is 4, doubling gives 8, no need to add 5 as 4 is even, adding half of 5
(ignoring decimals) is to add 2, giving 10 and adding the 1 carried forward from Step 1
gives 11, i.e. ‘1

Step 3: Hundreds digit is 3, doubling gives 6, adding 5 for 3 being odd gives 11, adding
half of 4 gives 13, and adding the 1 carried forward from Step 2 gives 14, i.e.’4

Step 4: Thousands digit is 2, doubling gives 4, no need to add 5 as 2 is even, adding half
of 3 gives 5, and adding the 1 carried forward from Step 3 gives 6

Step 5: Ten Thousands digit is 1, doubling gives 2, adding 5 for 1 being odd gives 7,
adding half of 2 gives 8

Step 6: No more digit, so this step only gives half of the value of the number to the right
which is half of 1, giving 0 which can be ignored

So the answer is 86,415



1-Line Solution

Swiss Trachtenberg Method (derived from India’s Veda System) for 12,345 x 6,789
(=83,810,205)

For x8: Subtract the unit digit from 10, Double the difference, then add the value of the
number to the right (in this case the number to the right is 0). Then repeat the above
step, except subtracting the digit from 9 instead of 10, up to the final digit on the left.
Subtract two from the leftmost answer. E.g. 12,345x8=98,760

Step 1: Unit digit is 5, subtracting it from 10 gives 5, doubling gives 10, and adding the
value of the number to the right is adding O which gives a final of 10, i.e. ‘0

Step 2: Tens digit is 4, subtracting it from 9 gives 5, doubling gives 10, adding value of
the no. to the right is to add 5, giving 15, adding the 1 carried forward from Step 1 gives
16, i.e. ‘6

Step 3: Hundreds digit is 3, subtracting it from 9 gives 6, doubling gives 12, adding 4
gives 16, and adding the 1 carried forward from Step 2 gives 17, i.e.’7

Step 4: Thousands digit is 2, subtracting it from 9 gives 7, doubling gives 14, adding 3
gives 17, and adding the 1 carried forward from Step 3 gives 18, i.e. ‘8

Step 5: Ten Thousands digit is 1, subtracting it from 9 gives 8, doubling gives 16, adding 2
gives 18, and adding the 1 carried forward from Step 4 gives 19, i.e. ‘9

Step 6: No more digit, so adding 1 gives 1, and adding the 1 carried forward from Step 5
gives 2. Subtracting 2 gives 0 which can be ignored.

So the answer is 98,760



1-Line Solution

Swiss Trachtenberg Method (derived from India’s Veda System) for 12,345 x 6,789
(=83,810,205)

For x9: Subtract the unit digit from 10, add the value of the number to the right (in this
case the number to the right is 0). Then, repeat the above step, except subtracting the

digit from 9 instead of 10, up to the final digit on the left. Subtract one from the
leftmost answer. E.g. 12,345x9=111,105

Step 1: Unit digit is 5, subtracting it from 10 gives 5, adding the value of the number to
the right is adding 0 which gives a final of 10, i.e. 5

Step 2: Tens digit is 4, subtracting it from 9 gives 5, adding value of the no. to the right is
to add 5, giving 10, i.e. ‘O

Step 3: Hundreds digit is 3, subtracting it from 9 gives 6, adding 4 gives 10, and adding
the 1 carried forward from Step 2 gives 11, i.e.’1

Step 4: Thousands digit is 2, subtracting it from 9 gives 7, adding 3 gives 10, and adding
the 1 carried forward from Step 3 gives 11, i.e. ‘1

Step 5: Ten Thousands digit is 1, subtracting it from 9 gives 8, adding 2 gives 10, and
adding the 1 carried forward from Step 4 gives 11, i.e. ‘1

Step 6: No more digit, so adding 1 gives 1, and adding the 1 carried forward from Step 5
gives 2. Subtracting 1 gives 1

So the answeris 111,105



1-Line Solution

1-Line Solution: Swiss Trachtenberg Method (derived from India’s Veda
System) for 12,345 x 6,789 (=83,810,205)

Listing and adding them gives:
12,345
X 6,789
111,105
987,600
8,641,500
74,070,000
Adding gives 83,810,205




1-Line Solution

Swiss Trachtenberg Method (derived from India’s Veda System) for 12,345 x 6,789 (=83,810,205)
The other way will also do. x1 gives the same no. x2 just doubles the no. 6,789x2=13,578.

For x3: Subtract the unit digit from 10, Double the difference, Add 5 to the doubled amount if the unit
digit is odd, then add half of the value of the number to the right ignoring any decimals (in this case the
number to the right is 0). Then, repeat the above step, except subtracting the digit from 9 instead of 10,
up to the final digit on the left. Subtract two from the leftmost answer. E.g. 6,789x3=20,367

Step 1: Unit digit is 9, subtracting it from 10 gives 1, doubling gives 2, since 9 is an odd no., adding 5 gives
7, and adding half of the value of the number to the right is adding 0 which gives 7

Step 2: Tens digit is 8, subtracting it from 9 gives 1, doubling gives 2, no need to add 5 as 8 is even, adding
half of the value of the no. to the right is to add 4, giving 6

Step 3: Hundreds digit is 7, subtracting it from 9 gives 2, doubling gives 4, adding 5 gives 9, and adding
half of the value of the no. to the right is to add 4, giving 13, i.e.’3

Step 4: Thousands digit is 6, subtracting it from 9 gives 3, doubling gives 6, no need to add 5 as 6 is even,
adding half of the value of the no. to the right is to add 3, giving 9, and adding the 1 carried forward from
Step 3 gives 10, i.e. ‘0

Step 5: No more digit, so adding half of the no. to the right gives 3, and adding the 1 carried forward
from Step 5 gives 4. Subtracting 2 gives 2

So the answer is 20,367



1-Line Solution

Swiss Trachtenberg Method (derived from India’s Veda System) for 12,345 x 6,789
(=83,810,205)

For x4: Subtract the unit digit from 10, Add 5 to the doubled amount if the unit digit
is odd, then add half of the value of the number to the right ignoring any decimals
(in this case the number to the right is 0). Then, repeat the above step, except
subtracting the tens digit from 9 instead of 10, up to the final digit on the left.
Subtract one from the leftmost answer. E.g. 6,789x4=27,156

Step 1: Unit digit is 9, subtracting it from 10 gives 1, since 9 is an odd no., adding 5
gives 6, and adding half of the value of the number to the right is adding 0 which
gives 6

Step 2: Tens digit is 8, subtracting it from 9 gives 1, no need to add 5 as 8 is even,
adding half of the value of the no. to the right is to add 4, giving 5

Step 3: Hundreds digit is 7, subtracting it from 9 gives 2, adding 5 gives 7, and
adding half of the value of the no. to the right is to add 4, giving 11, i.e.’1

Step 4: Thousands digit is 6, subtracting it from 9 gives 3, noneedtoadd 5as 6 is
even, adding half of the value of the no. to the right is to add 3, giving 6, and adding
the 1 carried forward from Step 3 gives 7

Step 5: No more digit, so adding half of the no. to the right gives 3. Subtracting 1
gives 2

So the answer is 27,156



1-Line Solution

Swiss Trachtenberg Method (derived from India’s Veda System) for 12,345 x 6,789
(=83,810,205)

For x5: The answer is equal to 5 if the unit digit is odd, and is O if the unit digit is
even, then add half of the value of the number to the right ignoring any decimals (in
this case the number to the right is 0). Repeat the above step up to the final digit
on the left. E.g. 6,789x5=33,945

Step 1: Unit digit is 9, which is odd, so the answer is 5, and adding half of the value
of the number to the right is adding O which gives 5

Step 2: Tens digit is 8, which is even, so the answer is 0, and adding half of the value
of the no. to the right is to add 4, giving 4

Step 3: Hundreds digit is 7, which is odd, so the answer is 5, and adding half of the
value of the no. to the right is to add 4, giving 9

Step 4: Thousands digit is 6, which is even, so the answer is 0, and adding half of the
value of the no. to the right is to add 3, giving 3

Step 5: No more digit, so adding half of the no. to the right gives 3

So the answer is 33,945



1-Line Solution

Swiss Trachtenberg Method (derived from India’s Veda
System) for 12,345 x 6,789 (=83,810,205)

Listing and adding them gives:

6,789

x 12,345

33,945

271,560

2,036,700

13,578,000

67,890,000

Adding gives 83,810,205




Innovation
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Brainstorming

What’s the hazard?




Brainstorming

Any way to prevent this?




Example: Cutter Injury Prevention

Standard Solution: Wear Cut-resistant Glove (Man-solution, usually
Uncomfortable)



Example: Cutter Injury Prevention
3-Line Solution: Transverse Cutting Method



Example: Cutter Injury Prevention

1-Line Solution: Retractable Cutter Blade Guard



Example: Dog Bite Injury Prevention

How to Prevent Dog Bite Injury?



Example: Dog Bite Injury Prevention

Standard Solution: Wear Protective Glove



Example: Dog Bite Injury Prevention

3-Line Solution: Dog Baton



Example: Dog Bite Injury Prevention

1-Line Solution: Dog Repeller



Brainstorming

Needstick injury of Health Care Workers




Brainstorming

How to prevent or reduce needstick injury?




Example: Needlestick Injury Prevention
Standard Solution: Don’t Recap, Use Sharp Box. If not practicable, Recap with 1 Hand



Example: Needlestick Injury Prevention
3-Line Solution: Needleless Injector



Example: Needlestick Injury Prevention

1-Line Solution: Retractable Needle Guard



Other Food for Thought:
The BOX (Plant): Must fire
extinguishers be cylindrical. Why?

Can’t they have other shapes



So we have:



Other Food for Thought:

The BOX (Material): Must
Scaffolding materials be made of
Bamboo or Metal.

Can’t they be Plastic ones? We
already have Plastic Water Pipes



And Plastic Fire Sprinkler Pipes!



CPVC Fire Sprinklers



Glass-Reinforced

Plastic tubular
scaffold



Other Food for Thought:

Total gas flooding system is both expensive
and the gas is not good to health. What’s
good for fight electrical or flammable liquid
fires, e.g. fires in computer rooms or diesel
tanks?

The BOX (Material): Since computer systems
are electronic equipment, use of water may
cause electric shock and is dangerous



Water Mist Suppression System (or Fog System)



Good for Fires in Office, Museum, Hotel & Hospitals



And Good for Gas Turbine & Flammable Liquid Store



Also Good for Fires in Computer Room, Control Room
& Transformer Room



Also Good for Kitchen & Deep Fat Fryer Fire



Example: Kuala Lumpur Petra Tower received a
bomb threat on the day after 9-11 incident and
they need to have a complete evacuation. Their
normal fire evacuation practice was to travel to
the opposite tower via the footbridge. Great
confusion resulted.



What was the BOX? And how did they solve the
problem?



The BOX is: Never use Lift for Fire Evacuation!



But, use of Lift for
Evacuation is always
permitted for hospitals
& sanitoriums under
the FSD CoP for
Minimum FSI&E




If you are the American
Government, how would you
protect the damage of the first
National Flag against fire?



Standard Solution: Fire detection plus Fire
Fighting System (such as Smoke Detector plus
Sprinklers) ... But there will be WATER DAMAGE!



3-Line Solution: Fire Detection System
plus Total Gas Flooding System. Well, no
Water Damage, but the flat may still
suffer FIRE DAMAGE!



1-Line Solution: Hypoxic System, e.g. FirePASS XIXIXIX



The BOX is: For occupied areas, the Oxygen content must not
be lower than 18%, or else one can NEVER survive

OUT-OF-THE-BOX: This applies only to normobaric condition!

Normobaric Normoxic Hypobaric Normoxic Normobaric Hypoxic

Atmosphere Atmosphere = Altitude Atmosphere (=FirePAS
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How to avoid fall from pole accidents?



How to avoid fallen pole accidents?




Example: Fall from Pole & Fallen Pole
Standard Solution: Pole Belt to prevent fall;, Hammer the
Pole for Ringing Tone to identify rusted poles before
breakage



Example: Fall from Pole & Fallen Pole
3-Line Solution: Use Cherry Picker to prevent fall; Concrete
Plinth to prevent pole collapse



Creative Solution during Brainstorming
BOX: Ladders must have steps

on them.

OUT-OF-THE-BOX (PLANT):

But aren’t there step-less ones?



Creative solution during Brainstorming
BOX: X-Ray Machine should be Pedestal.

Out-OF-THE-BOX (PLANT): But aren’t there handheld ones?



Example: Fall from Pole & Fallen Pole

The BOX is: What are we going to protect against, pole
snapping or man falling?

1-Line Solution OUT-OF-THE-BOX (Material): Fit Rebar into
Pole



Not Every New ldea will work
though. Needs trial and error



New |ldea or Crazy ldea — Fighting
Fire by Sound! [s it possible?




Pentagon’s DARPA
(Defense Advanced
Research Projects
Agency) did it




Probably like gunpowder & the
compass, this technology originated
in old-time China, but is now lost



THE END. THANK YOU
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