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SUMMARY

I. Title

Research on the amendment for improving the related system to secure the fire safety

of the opening protectives within buildings

II. Goal & Needs

1. Goal

In order to reduce the fire danger at the building and to design the people’s security
by securing the structural safety of the building, the residents’ safe evacuation, and the
safety of the fire-fighting activities at the building fire, it needs to improve the related
system for securing the fire safety of the opening protectives applied to the opening, the
most important factor for preventing the fire spreading. This research has the goal to
improve the system for applying and evaluating the opening protectives and to verify the

performance of the domestic opening protectives.

2. Needs

In case of the fire at the compartment of the building, flame and smoke are quickly
propagated over the entire building by window, penetrating equipment, shaft and others,
and the building act restricts the fire only to the fire resistance compartment by
partitioning the building with the specific size or larger to prevent the fire from
propagating. This fire resistance compartment should be partitioned by the fire resistance
floor and wall, and the building should be supported by the fire resistance post and
beam. However, the openings penetrating the equipment such as the door of the
residents’ passing and evacuating, the window for lighting, ventilating and opening, the
duct and the damper for air-conditioning and circulating, the pipe and wire for water

supply, sanitation, heating and electricity are essentially installed at the line of the fire
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section, which become the path of the flame and the smoke, so the fire door, the fire
shutter, the fire lift landing door, the fire damper, the fire window and the fire stop

should be prepared for preventing the fire propagation.

For recent fire years(2008~2012), the domestic fire has been increased by 13% of the
yvearly average, the property loss has been constantly increased by 16.6%, and the fire
danger of the building has been greatly risen due to highly multi-storied and oversized
building such as ultra—high building boom, complex and oversized underground, and
constantly increased atrium space. But, the domestic fire-related standard and technology

could not been greatly improved.

By recognizing these problems, Korea Institute of Construction Technology and Fire
Insurers Laboratories of Korea have corporatively studied to arrange the lawful fire
resistance structure by improving and subdividing the fire resistance structure stipulated at
the article 3 of "Rule for the standard on the evacuating and fire resistance structure of
the building” suitable for the current condition via the advanced urban development
project('Maintenance and Improvement amendment of the Building Code for Fire-resistance

Construction’) of Ministry of Land, Infrastructure and Transport.

However, the building fire could be propagated by the openings such as door, window,
duct/damper and penetrator easier than the fire resistance structure such as wall and
floor, so it is more important to arrange and to complement the related standard for
these. The domestic regulation restricts only the 1% class fire door with one-hour
uninsulated performance regardless to the fire resistance performance of the wall, but it
does not require the smoke-blocking performance for the fire lift landing door and does
not request the fire resistance performance for the fire damper as the essential one, so it

1s hard to respect a sufficient protection against the fire propagation at present.
But, the foreign countries such as U.S.A., Canada and Japan classify the fire resistance
performance of the opening protectives according to the fire resistance performance of

the building structure in detail and apply the enhanced performance standard higher than
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our domestic standard by one hour at least or longer.

Accordingly, in order to reduce the greatly increased fire danger at the building and to

plan the people’s safety, it is essential to improve the related system for securing the

fire security of the opening protectives, the most important factor for preventing the fire

propagation, and it is additionally necessary to induce the product development by the

related industries.

M. Contents and Driving method

This research takes 2 years in total and the yearly researching contents and it driving

method are as follows:

Year

Contents

Detailed driving amendment & method

1st

Reviewing the related domestic
/foreign system of Opening

protectives

Reviewing/analyzing the domestic/foreign regulation
related to the system
- Target : Korea, Japan, U.S.A., U.K,, others

- Setting up the direction of the amendment
improving the system

Reviewing/analyzing the domestic/foreign regulation
related to the evaluation method

- Target : Korea, Japan, U.S.A., UK., ISO, others

Preparing the amended KS
amendment related to the

evaluation(fire damper)

Preparing the amended KS F 2822 ‘Smoke-proof
test method for fire damper’
Preparing the amended KS F 2840 ‘Fire resistance

tests for fire dampers’

Building—up the test facility

(fire damper)

Building-up the test facility for ‘Interlock-closed
device’ of KS F 2822

- Preparation & design for building up the test
facility

- Building-up & Rum-up of Test facility

Verifying the performance of
the opening-protectives

(fire damper, firestop system)

Selecting the reviewed target by the opening
protectives

- Investigating & analyzing the related

domestic/foreign data
- Selecting the reviewed target by the discussion of
the related companies

Evaluating the performance by the opening
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protectives

- Making the sample and Evaluating the performance
- Fire damper: Evaluating the smoke-blocking and
fire resistance performance of the uninsulated fire
damper

- Firestop system: Evaluating the fire resistance
performance after moving the sample(linear joint) of
the firestop system

* Building-up the performance DB by the opening
protectives

- Verifying the fire resistance performance by type
and building-up the DB

m Making the amended
amendment for the evaluation
method

(fire damper, firestop system)

= Making and proposing the notification for the fire
damper

» Making the amended amendment for the detailed
operation guide of the firestop system and applying

the related policy

2nd

®m Evaluating the fire risk and
preparing the system
amendment of
the opening protectives
by building usage/size/

specific space

» Setting the problem and the solution
= Evaluating the fire risk(simulation, verifying test)

- Target space : Apartment shelter, Safety zone for
Skyscraper, Inside of lift for evacuation

— Building-up the DB from the input data(fire door,
fire lift landing door)

- Simulation and analysis its result

- Comparing & analyzing the results from the
simulation and the verifying test
= Preparing the system amendment

- Preparing the system amendment by reflecting
related  domestic/foreign  regulation, performance

verification and fire risk evaluation result

m Making the amended KS
amendment related to the

evaluation(fire door, fire duct)

= Preparing the amended KS F 2268-1 'Fire
resistance test for door assemblies’
* Preparing the amended KS F 2841 'Fire resistance

tests for ventilation ducts’

m Building-up the test facility

(fire damper, fire duct)

= Building—up the test facilities of KS F 2840 ‘Fire
resistance tests for fire dampers’ and KS F 2841
'Fire resistance tests for ventilation ducts’
- Preparing/Designing to build up the test facility
- Building/Running up the test facility

» Selecting the reviewed target by the opening
protectives
- Investigating & analyzing the related
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m Verifying the performance of
the opening-protectives
(fire door, fire shutter,
lift landing door, fire window,

fire damper, firestop system)

domestic/foreign data

- Selecting the reviewed target by the discussion of
the related companies
= Evaluating the performance by the opening
protectives

- Making the sample and Evaluating the performance
- Fire door: Evaluating the fire resistance
performance of steel fire door by the core
material(Single swing fire door, Double swing fire
door), checking the operation of the double swing fire
door and evaluating the fire resistance performance
with no auto—flush bold and level controller,
evaluating the resisting performance of wood fire
door

- fire lift landing door: Evaluating the fire resistance
performance by applying the insulating material,
evaluating the smoke-blocking performance of the fire
door by the smoke-blocking test

- Fire window: Evaluating the fire resistance
performance of uninsulated/insulated
window(evaluating the radiant heat by window size,
whether insulated or not and size ratio), evaluating
the fire resistance performance of the wired window
- Fire damper: Evaluating the fire resistance
performance of the uninsulated fire damper according
to the KS/ISO

- Firestop system: Testing the linear joint, the
curtain—wall linear joint, and the fire resistance duct
= Building-up the performance DB by the opening
protectives

- Verifying the fire resistance performance by type
and building-up the DB

® Making the amended
amendment for the evaluation
method
(fire door, fire shutter,
lift landing door, fire window,

fire damper, firestop system)

= Making the amended notification for the fire door,
the fire shutter and the lift landing door

= Making the notification for the fire window, the fire
damper and the fire ducts

= Making the amended amendment for the detailed
operation guide of the firestop system and applying

the related policy

m Making the amended

amendment for the system

= Preparing the system amendment of the opening
protectives by building usage/size/specific space

= Reviewing the developing possibility and
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commercialization of the product by the discussion of
the related industries

= Preparing the related enacting/amended law

= Proposing the policy of the department related to
the amendment of the system and the evaluation
method
® Proposing the amendment of - Discussing with the Ministry of Land,
the system and the evaluation | Infrastructure and Transport for improving the
method standard
- Holding a public hearing from related industries

and organizations

= Responding to reflect the policy

IV. Researching contents and results

The related domestic and foreign systems and evaluation methods by the opening
protectives are reviewed, the improving direction is established by deducing the problems,
the improving direction is reviewed to prepare the final improved amendment by
verifying the performance, evaluating the fire danger, reviewing the opinion of the

professional organization, and analyzing the technical data.

1. Amendment for fire door

a. Securing the insulated performance of the fire door related to the shelter

Because the uninsulated fire door related to the shelter threatens the human safety due
to the temperature rise of the shelter by the heat transmission(convective/radiant heat),
the amendment for the following related law and announcement is prepared for securing
the fire safety at the shelter by installing the insulated fire door(uninsulated 60-minutes
+ insulated 30-minutes) at the door toward the balcony of the special evacuating stairs a

the safe shelter or annex and the shelter of the apartment building.
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« amendment related to the standard for the evacuating/fire resistance structure of the
building

e No. 2012-552, amendment, ‘Standard for Auto fire shutter and fire door announced
by the Ministry of Land, Transport and Maritime Affairs

e No. 2012-745, amendment, Remolding procedure & installing standard for the balcony

and others’ announced by the Ministry of Land, Transport and Maritime Affairs

b. Establishing the standard for evaluating the insulating performance

Because there is no evaluation stanard for the insulating performance related to the
insulated fire door, the improved amendment i1s prepared to amend the related
announcement. And, as for the KS F 2268-1 related to the evaluation on the fire
resistance performance of the fire door, the amended KS amendment is prepared to
change from 180K to 360K of the highest rising on the behind surface as the insulation
standard for the door frame just like the ISO 3008.

* No. 2012-552, amendment, ‘Standard for Auto fire shutter and fire door’ announced
by the Ministry of Land, Transport and Maritime Affairs

» amendment of KS F 2268-1 ‘fire resistance test on the fire door’

c. Insulated fire door limiting the area of the uninsulated window

The amendment for the related announcement is prepared such that the window of
the fire door requiring the insulating performance allows the uninsulated window smaller
than or equal to 0.065 m'(if exceeded, the insulating window with the said fire resistance
performance should be installed) to be installed for securing the fire safety in order to
observe the fire situation of the neighboring fire partition by the insulated fire door

relating the instruction of the insulated fire door.

e No. 2012-552, amendment, ‘Standard for Auto fire shutter and fire door announced

by the Ministry of Land, Transport and Maritime Affairs
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d. Evaluating the operating performance of the double swing fire door

In order to secure the fire security of the double swing fire door using both doors for
the evacuation, before evaluating the smoke-blocking and fire resistance performance of
the fire door, the amendment for the related announcement is prepared to check whether

the double swing fire door is automatically closed(to be fixed) with both door opened.

* No. 2012-552, amendment, ‘Standard for Auto fire shutter and fire door’ announced

by the Ministry of Land, Transport and Maritime Affairs

2. Amendment of the fire shutter

a. Installing the horizontal fire shutter

The existing automatic fire shutter has the stanard for the gravity—-type vertical
shutter only, but it is amended for the horizontal shutter to be horizontally opened and
closed according to the necessity of the building design as the technology has been
developed such that the design can be selected wider than before and the system can be

used suitably depending on the building condition.

« amendment related to the standard for the evacuating/fire resistance structure of the

building

3. Amendment of fire lift landing door

a. Securing the insulating performance of the fire lift landing door related to the

evacuation

The fire lift landing door at the Ilift exit of the evacuation-related lift is the
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uninsulated lift door only for preventing the flame from being spread, so the evacuating
refugee’s life becomes dangerous due to the temperature rise by the convective/radiant
heat transmission. Therefore, the amendment for the related law and announcement is
prepared to secure the fire safety of the lift by installing the insulated fire lift landing
door(60 minutes of uninsulation + 30 minutes of insulation) at the lift exit of the
evacuating lift installed separately from the emergency lift to the evacuation zone of the

skyscraper.

« amendment related to the standard for the evacuating/fire resistance structure of the
building

* No. 2012-552, amendment, ‘Standard for Auto fire shutter and fire door’ announced
by the Ministry of Land, Transport and Maritime Affairs

b. Establishing the standard for evaluating the insulating performance

Because there is no standard for evaluating the insulating performance related to
introducing the insulated fire lLift landing door, the improved amendment is prepared to
amend the related announcement to evaluate the insulated performance. As for the KS F
2268-1 quoting the evaluation of the fire resistance performance of the fire lift landing
door, the highest temperature rise of the behind surface is changed from 180K to 360K

as the insulated performance standard for the frame(door frame) just like the ISO 3008.

* No. 2012-552, amendment, ‘Standard for Auto fire shutter and fire door’ announced
by the Ministry of Land, Transport and Maritime Affairs

e amendment of KS F 2268-1, ‘fire resistance test on the fire door’

4. Amendment of fire window

a. Changing ‘Meshed window’ of the building standard law to ‘Fire window’

The current build standard law provides to apply the ‘meshed window’ to the
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evacuating stairs and the special evacuating stairs for preventing the flame from being
spread, but it is too highly possible for the ‘meshed window’ to secure the fire safety
because its fire resistance performance is not certain. So, the amendment for the related

law is prepared to change the ‘meshed window’ to the ‘fire window’.

« amendment related to the standard for the evacuating/fire resistance structure of the

building

b. Establishing the standard for evaluating the fire resistance performance of the
fire window

The amended announcement quoting the KS F 2845 ‘fire resistance test on glass
partition’ is prepared to evaluate the fire resistance performance of the fire window,
which makes the performance standard of the fire window secure the 1-hour uninsulated

performance.

» Amended announcement for the ‘fire window standard’

c. Excluding the limit of area(l m’) and clearance(2 m) when using the fire
window

The related law is amended to exclude the limit of the clearance(2 m) from the
window or others installed at the other place of the building regardless of the area of
the fire window when the fire window is used at the external window of the evacuation

stairs and the special evacuation stairs.

« amendment related to the standard for the evacuating/fire resistance structure of the

building

5. Amendment of fire damper

a. Amending the law related to the fire damper

The law related to the fire damper i1s amended for the fire damper with its
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performance approved for installing and applying to be used at the fire resistance line.

« amendment related to the standard for the evacuating/fire resistance structure of the

building

b. Establishing the standard for evaluating the performance

As for evaluating the fire damper, the amendment is announced for the fire resistance
performance to secure the 1-hour insulated performance according to the KS F 2840 ‘fire
resistance test on the fire damper and for the air leakage(as the smoke-blocking
performance) to be less than or equal to 5 m’/min-m at 20 Pa of the differential
pressure by '4.2 Smoke leakage test’ of the KS F 2822 'Smoke-blocking test on the fire

damper’.

« Amended announcement for the ‘Fire damper standard’

6. Amendment of fire resistance tests for ventilation ducts

a. Code amendment

In the amended code, information about the installation and the application of
ventilation ducts where fireproof dampers cannot be installed is provided. Hence,
designers or customers can have an option to chose the type of ducts (ducts with
fireproof dampers or ducts without fireproof dampers) on their purpose in practice. The
way of testing the ducts without fireproof dampers is a new methodology that has not
been established in Korea before. By establishing this code, it is possible to evaluate the
performance of fire resistance ducts. The amendment is made in the Korean regulations

below.

* Regulation for the evacuation & fireproof structures of buildings

« KS F 2841 (Fire resistance tests for ventilating ducts)
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b. Methodology amendment

Current methodology for testing fire resistance performance of fireproof ducts follows
KS F 2841, which was made based on ISO 6944 established in 1985. However, recently,
ISO 6944 was abolished. Instead, ISO 6944 is divided into two codes: one is ISO 6944-1
(ventilation ducts), and the other is ISO 6944-2 (kitchen ducts). Hence, to reflect this
recent amendment of ISO, it is necessary to revise KS F 2841. For closely follow the
current ISO code of fireproof ducts, the methodology and entire content in KS F 2841

were revised, and a title was also changed to match up with ISO code as shown below.

* KS F ISO 6944-1 Fire containment-Elements of building construction
- Part 1: Ventilation ducts

7. Amendment of fire stop system

a. Managing the compressing density of the fireproof material at the curtain wall
linear joint

The fireproof material of the linear joint fire stop system at the curtain wall structure
has much influence on the fireproof performance. But, it is difficult to secure the
fireproof performance of the curtain wall structure because the current regulation does
not reflect it, so the related regulate is amended to check whether the fireproof material

1s compressed or not.

« amendment of the standard for approving and managing the fire stop system
b. Differentiating the fireproof performance on the penetrating equipment

The current regulation too highly controls the fireproof performance of all penetrating
equipments uniformly, but it is amended to classify by the insulating(Class T)
performance and the smoke-blocking(Class F) performance according to the building
type, the importance and the penetrating material just like the foreign cases.

» amendment of the detailed operating guide on the fire stop system
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c. Correct fireproof test on Curtain wall linear joint

The investigation on the damage caused by the fire reports many fire spread cases
due to the bad spandrel panel. But, the current regulation provides to check only the
performance of the fireproof at the linear joint, so it is very highly possible for the fire
to spread. So, the sample making, the test method, the testing structure, the test

procedure and the determinating standard are newly established.

* amendment of the detailed operating guide on the fire stop system

d. Movement test on the fireproof material at the linear joint

The adhesive strength of the linear joint of the high building on the fireproof material
and the structural element may be reduced by earthquake, wind, heat or others after the
installation, which may greatly influence the fireproof performance. The related
regulation is amended to meet the domestic situation by reviewing the contents not
meeting to the ISO standard over the added contents of the movement test(not included

at the current detailed domestic guide) and the basic test.

* amendment of the detailed operating guide on the fire stop system

e. Limiting the pipe size of the penetrating equipment and the mizimum size of
the penetrating duct

The current regulation does not provide the concrete contents for the penetrating pipe
and duct size of the fire stop system. So, the related regulation is amended. First, the
maximum size of the penetrating material is @400 mm by reflecting the domestic
situation, and the larger one may be used with no separate performance test. Also, the
maximum size of the penetrating duct is 1 000 mmx250 mm(wall) for the horizontal
penetrating one while 1 000 mmx500 mm(floor) for the vertical penetrating one, and the

larger one may be used with no separate performance test.

» amendment of the detailed operating guide on the fire stop system
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f. Preparing the 3-hour fireproof performance standard for the wall supporting
structure

The current regulation requires the 2-hour of the fireproof performance for the wall
supporting structure, but its importance is getting increased. So, it is amended to secure

the 3-hour of the fireproof performance for the related system.

» amendment of the detailed operating guide on the fire stop system

8. Other amendments

a. Integrated announcement related to Opening protectives

In order for the related person to easily access and for the related department to
efficiently manage, Announcement No. 2012-552, 'Automatic fire shutter and door
standard’ and 'Detailed operating guide for Fire stop system’ of Announcement No.
2012-625, 'Standard for approving and managing the fire stop system’ of the Ministry of
Land, Infrastructure and Transport, the amendment of the fire window standard, and the
amendment of the fire damper standard are integrated into the amendment of ’'Standard

for Opening protectives of the fire partition at the building’(tentative name).
b. Preparing the field management plan
The relating announced bill and amendment are prepared for reinforcing the follow—up

of the opening protectives to make the performance-improved product suitably used when

applying the opening protectives to the field.

V. Plan for using the research results

1. Spreading the research results by establishing/amending the

national system and the related KS

» The problem of private constructing personnel(design/supervision, construction) and
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public official of construction administration in charge of city/district/borough is solved
and the initiative for developing the product is given to the related manufacturing
company by preparing the amendment for the application system of the opening
protectives by usage, size and specific space of the building based on the research
results and preparing the amendment of the evaluation system by
establishing/amending the related law and KS to be proposed and reflected as the
national policy

e Preparing the foundation of the governmental support for the related manufacturing
company to develop the product can contribute to enlarge the related industry and
market(driving the follow—up research).

* In order to commercialize and legalize the induced national system and related KS, the
public opinion is gathered by holding the briefing session at the Ministry of Land,
Infrastructure and Transport and the National Emergency Management Agency and the

public hearing for the related manufacturing companies.

2. Utilizing the newly built-up testing equipment and supporting for

the manufacturer to develop the product

e The burden of time and economy for developing the product can be reduced by
solving the problem of the related manufacturer consulting the foreign organization to
test because there is no related testing facility.

* Encouraging for the related manufacturer to develop an international level of products

can contribute to the national economy such as planting a way for the export.

3. Acquiring the intellectual property right and transferring the

technology(including the field application)

» Taking efforts for acquiring the intellectual property right transferring the technology
to the related industry by applying and registering the patent for the technology and

1dea acquired during the research.
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4. Publicizing the research results

* Consistently publicizing the research results by reporting them to the domestic
academic journal and the symposium.
* Publicizing the research results by the public hearing with the related industries

* Publicizing the research results by the media such as broadcasting and newspaper
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Temperature Sensors of Shelter model
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<3 2.33> Standard rigid-wall constructions

Type of , Density, Test duration (t),
. Thickness, mm .
construction kg/m h
110+10 2200£200 t=2
Normal
150+10 2200£200 2<t<3
concrete/masonry
175+10 2200£200 3<t<4
‘ 110+10 650+200 t=2
Aerated concrete”
150+10 650+200 2<t<4
* This supporting construction may be made from blocks bonded together with mortar or
adhesive
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<3 2.34> Standard flexible-wall constructions (gypsum plasterboard)

Fire Wall construction
resistance Number of layers Thickness Insulation” Thickness™
min on each side mm D/p mm
30 1 12.5 40/40 75
60 2 12.5 40/40 100
90 2 12.5 60/50 125
120 2 12.5 60/100 150
180 3 12.5 60/100 175
240 3 15.0 80/100 190
* D is the thickness in mm of mineral wool insulation inside the wall, p
is the density in kg/m3 of mineral woll insulation inside the wall.
#* Tolerance of +10 %

i 2.35> Standard floor construction

Type of Thickness Density Test duration (t)
construction mm kg/m3 h

110+10 2200+200 t=15
Normal

150£10 2200£200 1.5<t<3
concrete/masonry

175£10 2200£200 3<t<4

‘ 110£10 650+200 t=2

Aerated concrete”

150£10 650+200 2<t<4

® 499 18 &4
Fa) KSo| Ardxo] 9 282 [SO 6944-19] Y= YL&S agz 71-dL Aol 19

® A% 4§ 71F ne
P QFE whsh gol @A KS EEolE @7

A

2 8ol T
MANNAE <F 236> <7 237>0]4 HAS Y&S ¥

rok
i)
ofo
o,
kg
u[
oz
ich
i
9
0,
s
=,

i
Ot
ol
ki
St
=
oxl
ot
s



P o

=
-

4 KS F 28419

W
olo
®
ce

|
nr
ﬁo
-

NI~

of
)

W)

nr

ﬁo

&+

W)

T

o

&+

o

|

)

x

=+

# 237>

sk} (<

58

&892

5

HES Atol== A
RS

w0
o))
b5

)

To

N
e

i

T

Apo] o]

KN
T

o))

)

—
o

T ®eh 2 Aol

o

olo

3

el

518

pERs i

KeX
=

of gaiA kA7 300 Pa

she,
22

€

g},

F7] %] of o

[sNe}
=

] SE9 7lZ9 M Zo n

3

g 9

gt R AAHE

TR

)l
o

B

;Iﬂ_/l

wrp Ay

1=
[e)

3

EER

237> GEQ Alo]= I

<3

0]
0
Al 2188
mo | X KR
Gl
o S| 3
B E|B|E
50
il
,_&O
~N
—
)A
5T =33
% B9
b
Mo J m
W
,._E:“_% W |r

Kl

6. 7B}

W A

BK

o
1

KR

JZ|
R

ax T 28

Al A2012-552% ‘AHE w5 E

1) A

ol
=

oL

%

3l

=S

¥

]
=

Al A2012-625% ‘W3x <A

L

%

Bl

7F Y 5o, IR

Sol 4ol

g0 UEE

_90_



!
el
hSS

1l

—~
o

0
NI
il

]

alA

#@

<

& A0 #A 7} oHLERE o=

wK

rJ

A

o)

p—

o)
=
e

[——
%)

gt

3o of

E

(2)

o

™
Bl
blo
|

£ 5

AFE o) A

e

==

AR A3

=
¢}

Al A

wK

)

MAEEG A=

.

7h A4

g aIAE =

J|

Jol Aol E&4< 7t 7Hs

*

=]
£

tans|

al

5

JJo

%
N

el

o}

1
T

B

o
X

el

o

al

3

-
¢}

g0t F<to] 7}

ol

HoFR 1Al A|2012-5525 A5 514 E

A A2012-625% ‘WETFE 914

of A FAA

%

]
=

Z o
|

| ol A &

%

=]
T

dT 2 A

w71 ‘Watsd

=i
=

a1

oF

3

w8

o
o)

sl
o

e

of
-

_9"_



0
o
Jjo

A

3

el

35 (

3

3}

&

}

sl

=

Me, +x25) 2 U
DB+ ‘Volume 1I.

l
BN
[¢)

-

shsich 4

Fol F2AA (A
DBE F5o=zZH B dAo A stA

Al Qhof Zhol=efele Alw

stz

S

°

NEERESS

ol A
=

=

B

fie)

¢+

_92_



#
=
e

1

%

1
e

il
55
10 ;0D
£3 < Eﬂ T
il T o WM e
o T Jo =T -
Z Z 5 o) i g
) ° N v i
mem@w
H an = ol L =
& & i MM Al
~ oy m|_ W AT =K ‘m_v‘._ LI
dl ‘_ﬂﬁ OM ﬁa ﬂmo J@ N
o L3 "y or <° i X0
5 =< ¢ B ° - = =
- s o ¥ = X o 5 i
;Mﬂ%o%ﬂ &anqu -
Ewefgﬂﬂm uﬂh%%wﬁ 3z
BT o ° 3]0 Wm mo_l nAuj < OT T _A_V]o ~ oy
_0514A17 moﬂ%ﬂ ﬂmqnq.
foio; ;Jﬁ '
W Mo < W | ! 0 . ’ i — g
ﬂ%ﬂwéﬁﬁ n@%%m& ﬂLﬂM
o E — S X R —_ )
e o W‘_ o Wx o U N o " W o WW ML ¥
ﬂAIL ﬁ Xo :i 0 ﬂ io M ﬂ_ol ]T ,m_x U1W ,lE_ .m
;Iorﬂ L O# N ﬁTl —_ _,AO ‘UI ﬁﬂ " = r
) ;OE H_A| w O = X = _ s Tﬂ ;OL ﬂAIL .
Z < = 5 : - i > o i
U} < %0 ,_1: ~ o B 2 o 5 o < T e
° g a‘_ R ‘_II.M ‘Bo NS I B Em, = o oy ﬂu
E_ ,H_l ‘Ol ‘;b FL HT ‘_lr% ‘IL \H_Ol o.AI DTC Z.E WArO ‘_lvwo
mzwmqyﬂo Eoo,unﬂan _zﬂﬂ i
flo%ﬁzmﬁ ﬂqmmoﬂ i) ! =
ou_ﬂmwﬂ EE?@ W © M ]_Im Z%%_ E
mwﬁLEwW @%mwm ) 5
L%_dwauaaw %mwmjﬂ waw S
%wrﬂﬁmz]oﬂw 7ﬂxﬂo1r Lah7 mu
i ! Bo N < K- iy mu/ = B 1__/| ‘_I/_m Nl O o
~ T _ o — T %o oW o N o ~3 s T - a
3 X - ,..&n ol X X MH io u) 2 o,._
. 2 T g = K = = g N - # X |
OMJIJHﬁr _1_|A _ X flrﬂ .uxn_AlZ. _
~ J fo %o T —_ o 3 ﬂ! - —
mﬁ i < - % ° _wo < g ) 7! X M i -
9 X S = o)/ ™ W oy B N
S o t+ mHoT@mﬂuﬂ
R C) o N AN _ﬂwm T il X 'l E
= = 8 w il Fo ) o il
I E 0f = ‘ﬂlo T W ov._A
e T < I |
% 61 i !
Ho X N
® 5 = i
o = il
oﬂ X
] No
z
T~
B
wﬁ_

o3




Y Aol FAH R WAstaL A et

&

B

3

Mu_.o

e

=]

= AA el

)
~

ol

sl ¢

Al A2012-625

al

AlA

5o

%

i

A2z o)) etz A 3 B 3 EdAR vw A AAE(sE

Jell whel W 5}2

<

2012-625

-8 714

W
il

A A7 A

3]
g

R BERY A

E

[Ar

T
=

H] &

A Aol HEY WA

ki3

_94_



A2d A2 A <t

) I

@ T AR AR

o] 71 &

==
o

g - Tz

259

Zal

1.

A8 4620 Wk o] A

=K

wol A3 29 2-14] FE3AT

Volume V. A 3=

= ¢
=

SRR

= 47 HARD

walEe HA57F

o
P2

ek, e

T A 29 2-29)

CE!

ZEPHEE ‘Volume IV.

=

A
fie

]

=K

ox
1o

&+

3R 0 AANE AR AR

e

59

e

Ly

3.

—_
fite)

‘Volume V.

IE
L=

- TR ]

wK

skttt

o] Ak 2¢] 2-39

=
2

e

~
s
I

—_
fite)

N

=a
i
H
Ul
Mo

ot

Ho
w

—_—

Nd

0
7A
o
ijA

-

Flom, 77 o]

AE

w2 Ate 4

0]
AN

=
T

J
=

X

wK

0
o

#ol At 29 2-4¢l FEFAT

=
o

“Volume IV. A3}

RYAR=N
AL =

v

A ¥ AR

PR 71E

o
=

_95_



W3-

w
=

5

el

& gt A4z

s

71zl

)J el

59

ey

el
i

=

=

PN
T

o] A3t 29 2-59

=

jm4

=

o

1
h=]

0.

]
A

°

‘“Volume 1V.

A12012-625

Al

al

b o,

6. W3t 71F A

o

Fed wiskAd

IGE

o
ey

Nlo

JJo

o, Aol R

ol

ol

ey

7

JJo

&g

AT

S

AR AR @D weh WEEES A}

]

pas
=

ﬁ_

1

Wl At 20 2-60) =3
Bl

of #

=

=
QLN

|

o] 3t 29 279 5%
7

2;

o H

=

Volume IV. A 3}

o ¢

st o] 71=(ehH) S ‘Volume IV. A3}

g

7. W32 FY 71 AR
8. WaHES 7I& AA(D)

H
=(2h)

0
o

o

wel 43t 29

o

=

33

Volume V.

S PEEYIES

o] A3t 29 2-8 =3}

=2

o =

=

| FEdA" 45 AR

‘Volume IV. A ¥}

[e)

=

(<h)

B

wr
-

gl

2-90l

_96_



A3d A@r7+ N

1. KS F 2268-1 ‘W39 A= /HARD)

KS F 2268-1 ‘W39 WA dwH'e 1976 Ald % ISO 3008 7]x= 3t 20014
AR oM, 2006 71EA hge) WAl AR BT 5o £4S Eape] AAE o] @
A ALEE 3 ek e IS0 30080] 2007 AW AAH WA FA 5 BoE 9@
23} UgAow Fol7t AA

£S5 ‘Volume V. A& 9

LEZQ9 9 AIdASIIFe] F4 - BYHE 5 &

-
2
2
r o
= H

A EEe PEHEE AR Agsgon

CEST IR Sl

2. KS F 2841 ‘H9E YA dur’ MA(SH

KS F 2841 ‘9E9] YA i’ 19853 AAE ISO 69445 7| == 3k 20068 A A
ot 2008 ISO 69447F #H A H 31 6944-1 2 6944-27F A FA AdEe uwpet d3
ISO 6944-13 &Aoo = W2 zol5 Yetar o] AW 7HIAHS AAlste] AT e A
=S KS F ISO 6944-1 ‘g7|’dE’'"? WHASIEES /MAets AAsI e, FA420 HEs
Volume IV. 435’9 A3} 1o FF3t3H

_97_



A4d #AH =% FA
1. &= AA =&
A =T A7} = E A el T
siggo |V THE A Wekel skl 2 sl Qg | daalstelee .
C gAY Hss v.13, nb
ke dulgzke] shjobad B 1218, A 221} 7 53] = 1)
olgE tjglE7te] spAokd B3 A2 8] =
DU | ° gag e |0 [
u ?l‘ZH:g—, ﬂ%i V.14, n.
oy |FEF AR AR et R A A S, ol [GHASATARRY |
R A 173 v14, n2
SHIA] HIAE o] BARel| w3k AdA e, A, }2 5] ) a8} 8| v )
S H]% A SR eI Bk R
WU | ade, @ | NS
i) Oq(ﬂ%i%iv.,n.
I P I R G o ”]J}H‘i}@éﬁfﬂ% A g =
AALH Al et A eI R A
U0 |, s Fas, 4o, | ) e
14, n.
A3 HEs
=3 B3R =8
Y Y =T A 2} St=3 o] TR
sorgp | STHTE S UISHIEA WEHESTIEA ) g [TEOARE DIAE w2
gt ar ST gl ey
WeEoR AMgERE SA71E Uie Al S=rashs) N3 S
HAEs N3
DB | HEE AW | ey )
WEhEe] AFHNEA Aol w3k 0139E Sk
2013.02 o1 535, A5 e e =
. ) | EEEAEE] 2013 Sk
201302 |AFE I A7)E A w8 At | HEE, M3 %}Ew oy =
013,04 A58 Wshe WP bRl 98 A1 Fes, A sk aets] 20139 = =
7 Mg, ke | FAS S
qgor [EES B BTN B A, TS GRAALAL DIBAE |
s 10j3), ke |37 ki
AZE W3 %Jr Ae7)E 7 /Luksoko{ o3t . —;ﬂ_ﬁzg}“ 20139 %
piage [LFF B AT AN B fhekisa "
T sk

_98_




Trd L =T P
opz0q | SERE T A e p—— ° o]
T A5s dEsets o
e ALk
Axsie] AUHs T oL |t 3]
2013.10 0o X RS LJ_Q]. EH%]—H?"-@].‘
HAjde] aabe] Bk AT %35, o913l 15813 20139 %
— FA R =L
MPZ0E Yaa1z Al~E k(e 3t
- =
310 [e] o 50 el ol mik s 0 0 o | FEEE 2L
Oﬂ H]j]-‘i Ogtio]:oﬂ 3t )é]ﬁzi oA @7]5{—, _ﬂ%ﬁi %‘ﬁ]@%‘g’};tﬂﬂ =)
gy [P SRS sk 3 Al EECREL A
TRy N SR
o} 18k |G A e
opl WpEhLe] AE ZejsEE o REERE
01311 ooH :)QTL‘-/] s SYFEE 2 £9%4 Sj]_jo’ = 52, SR NI
719) BaAel B AT g mpnog | O AATEE LI
A8, HE5
201 4yl 3L - Rl [} y _ o
402 |o}HE Ui E7te] SAlokAAel et A |hs ukge A ers) NAEE B
s | =R =
oo | P HEEe) A ek Age) 49 Asg, AT, |
. ik CU el 73 sk ets] 20149 k=
o013} T EY3] =R ERl
ooy | LB I ook obigel s Hag, Ass
T |kl Bt A7 Arha e | SO RS 14
ol FAsk R =)
gy [TEY HBESE vskaaTze) stk ol HAY
3 7P e Clomg, wwe A4 Ete) 014 =
A=s | A s 8] =
g | S T ek BAE A
et SRR A2 20149 %
e =

- 99 -




A5 AAZTH

= <
e O O (I N O I
I T I O I S IO B I A
| A : z & I
P O > = | F
< ﬁ Z @) P wn 9p) Z 9p) )
J
Ee | B2 |8 |8 |8 |H|&g)¢&
ko)
5
10 -
o A N
. m “AU
=0 — - o
i i T |2 % &
alol ~ ._WT_ Ro o N
‘Qﬂ m7rL EOu m;l ﬂ/rL, or WDrFL
o % e % o i X
- = = nl —_ = _—
= | < N " oy 3 3
— S - X B e v
& = X _ ajo = X = ~
B | B o| PO O b Ho
o m | : T |5 | | w | B
o 7 y | N o~
[’} ﬂo 17 =<0 ﬂo _=
” B o o Mﬁ Wﬂ__m B o =
N ~5 N - — =
EO —_ ~ 10 UT._ _.5 —_ AT
£} Htoﬂﬂ e iE) o o ;boﬁn 3 o
= _ X = o o oy %0
] A= ] ] 2 | 4 | |
el IR - S I -
) ) Y # ) 0 L. s 0 )
s o s s o s s ~ I~
= N 2. N > 2. N N N S|
&b | 8 28 & 28 & & 28 2 28
wo = = = = = = ur s har
jang — — — — — — — — —
(e O (e (e O (e (e O (e
[@N] [aV] [aN] [@N] [aN] [@N] [@N] (aN] [@N]

- 100 -



2. AT 71 AHZF 287)

AAY AE AZ AEH
2014.02.13. (WA AA, 219 21824 2014 WA FAA Any H U Fdo]
2014.02.22. 2014 WstAEAA] Aw]t D A A
2014.03.26. |[#712e] 2LE =] ofFE Al o} tf]a3h o] AT w7 Al
2014.03.26. |oFSE 3A] thu]E7E V1% A LT AR A
2014.03.26. |33t B EH 3], “olFE 93t 7|ENd e g P AN
2014.03.26. [o}FE By 10F 7] &% 60T 4%, 937k ‘FEA4 & AAFFZE
2014.03.26. |oF}E stAjA] WshE A R e 2a TEERE
2014.03.26. |t B FFH 3] “olFE WS At Fw S| oA o} A
2014.03.26. [o}FE d)¥] g7 FEAE L BUH 108 S5 60T 45 A2
2014.03.26. SR F S “oluE tu]F7Y, AN EioteE” AT
2014.03.26. |20E5tel X 1005 o}otE )u] &1t sl F o L S
20140326, |“o}mtE Bupw 102t &% 60T E 45" S71EZ]
2014.03.26. [o}FE 9] 7 FEAE. T 233 A 13 FEESE
2014.03.26. |33t HH 3], o}FE A A g FiE FEAE A AR

- 101 -




AA Y A Al AT
2014.03.26. |3tEH 3], StALAA] o}TE ] F 3 FA 229l o]
2014.03.26. [o}}E WIHE AL d7] 9hA] £ Frolel =]
2014.03.26. |SFAR A 3] “olutE ty]E3t, 7]EshA e o]
2014.03.26. |o}HE a3t 7IEHA Za Ao ZFHo]
2014.03.26. |“o}E A tlT]F 3t ot mi 7]E A 28 73 A
2014.03.26. |SHA BN “obutE iy &3t VI 2R ZH1 A Al
2014.03.26. |“oFHE 34 ty] &3t GIA W3he A A]e ST 2~
2014.03.26. [[47124+] 2]HE] F] o}FE Al U] tf¥]E 3t o MBN72
2014.03.26. |o}HE dj¥] g7k @3 7]+ A 28 oA g
2014.03.26. |“oFstE ¥ 3k, AN = b AAIY
0140877 ;ﬂz}ﬂxﬂ o g7t =AS d7] A XL S AR E S A —
2014.03.27. |o}9E tu]g7t, SR Al S A E S AT
2014.04.07. |}E 5] &3 bR ofuth A Al

- 102 -




1A
: 2014.04.19.

g4

0 ORE e M o o
ol of o o Mo o

lo XN o oo Y
N
OE,OZ:OE}O{_H_W

S EEEER E IR E RS

-

A7E Aw vy 7S

1. 343 M3
- A3 NHAST 24
« 12 FH I 7H§l
- A :2013.11.28.(F), 15:00~17:30
- Ah D S ARTEHI A BAAEATL(E T =
- FAA C LHEAE a4, a8 3Ah EFAy
« 22 ¥H3] Jhs
- A A] 1 2014.03.18.(8}), 14:30~17:00,
- a4 it e SEEA AE )
Al

|
R

2. A Avy A

o A Avg ARAS 1A
o A Ay e
- YAl 1 2013.12.24.(8}), 10:00~12:30
- A2 dEARAEE P PANIAT (R =

- 103 -

1 10-2014-0047063 (FH S 1-1-2014-0373955-01)
C /\PE‘r‘?de st A A3 (LA DATH)e] 178

b ZF AR AN A Z2A A AR 1000

oI F=A])



- 222} 0 FAH o] FH 8 Kenichi Ikeda, Yoshifumi Ohmiya,
Masayuki Mizuno(o]4 15)

Kazutaka Kimura, B &3 (A74)
. AA G 73 9] A H
A F 7k o AMH AT 1

e R R
- QA 1 2014.0321.(%), 16:00~18:00

- A svofold A= A (A ET)
- G7F B AT SHEA A48 AddT4,
A o R i Stal WP A Dl
MEA g et o] T i,
EREAS dEd AR
. AT A
A3 o] ARG 1A
A3l o] TR 8
- dA] :2013.12.20.(F), 14:00~17:00
- A AFEZEA S d(MEA ET)
- A9 s @AY HeA g,
oo adrled wals dald A
Aol 8 (5) AAN HA7E FF(HALA

- el aﬂ_wauﬂ oJE(F) AAR AAA B,
I;Hﬁl“‘/ zﬁ?\ ?j?—%

oF
- dA] 1 2014.04.21.(4), 13:30~17:30
A

ga 0 FAEFEAL 45 LM =)

- 104 -



g

F1), o1& o] Ak(ell £ 2te])

3

o

To-

o7

pzel

o
e

o

Mo
_

=0

gtl

o

sh 3 A

=0
B
N
.
Ho
)

o

Ho
Ho

- 105 -



T HAEE

A =] 7|l o]

gto] AZFEo ) 349

S

A

[¢)

“—7}1‘% §]—;<H }\]

=

A1A

H

- 106 -

ror
T w
—_— )
™ =
£} g g
[ gz E
4 i o v
! ) o | 2o X
i WY o B | = T
A F o < o
&o TH ) ! = ‘_ﬂ_v X
Mo =| = 2o = |2 MM
—
zo of 3 o & BH =0 o = Mm%_ O
i G G 5w = X
! ; T N i) = W Nlo zm Ho . 3
111 \.I -~ = M\ N R ﬂm <o N ﬂmo
de S o =
b e R ST Pl o i
o = DS il O | M =X =
o T wwua B Ko m_(ww S = o - _:m Wm ,;loﬂn X
; C PgEEITEE) |l @
< 5B TR wxla MR A 5
— . & X | do
X o _wﬁ B3 WM m.,_ = =2 gjo ) S| < o
™ = moT _ < | or - = =
—~ X = =~ o o o) ERR I )
< BT = O~ WO~ < o | ok = I A
[ OB o < ~ | E R T RN w5
o o om0 < B = | W W = )
ﬁo " ~ el el e i N H - BR
= - . IR L= W =
,;I‘wﬂ UM L] . . H_Aio X XK ‘EO NmWO
eI z -
| < T s —
— Wﬁ A ,Wo Jl W = ‘MA|E numua
o H HEz Zz | % T
n_AIL B ﬁﬂ ™~ < mmo .Nr.._ zﬁo mmo
= In = Y al & 2 X
™ T T <N = S
B h o = o ol
e . " o %O = A
[) X \ﬁ! —_
= il : <
—~ pi .
‘._._UO _X X FI
2 T |B =
5o % W
iy
—_
X
N



N Nd
. s =
=3 0e "
=n % Ao
mvw ) o
fn =y =
) I )
™ ~ ~
of RO N
) o o
" R
DI fi )
~ B B
o B S
KJo L W Njo Wv
~ &

o oo | ® oF J oF
)] 1) 0 )]
2 X ELE

fai X T o X7
¥ 90w EE
Tx g ¥ =T
SIS
WO o BT PR
= - X ol - M -
- Ao | o oo
N O ON| PR RO
W ogo F OB T g B w0
G
el
X
0
MJ Njo
o
= e
%O

1

"0

vyl

o
27
Hr

B!

AFAL 53

7},

o

(1) 1=+

%
X e | e el 2] e | x| x
1H S S S S S = S I S
.NL — — — — — — — — —
=
(@p)
— o0
o
~ | o~
~
O
2
1,_|_/H LO
| <
B
(9]
[@N]
—
i 8 o ~
S -
Jl\l/ >AO\|/
Ia I |2 Vo% = o
. A P Mol | W
H mr = Mo %o T o I R Y
T o Jo 5|7
T T TR X wm oW e T | M
= = | o E T MmN ®
| n B R e - N e I
A S = o A i i
O T el el e e | s
oo | ol PE om | | S ol w5 A
ﬂ_,lmﬂmﬁ ﬂﬁ L Aeﬂ}ﬂaﬁ/\ﬂﬂﬂﬁﬂ
ST OW|T BN e B B g B b
= w | o v e Py Tt R 2

o X

X
wuv <0

- 107 -



- 108 -

(2) 2z

<o
X N X el || 2 | s % % %
S S ) ) S ) ) S S ) S
1H S S S S S S S S S S S
‘NL — — — — — — — — — — —
)
—
o
—
™
—
—
— —
=
1_|L —
N
o))
N
00
Gl
D~
~
©
-
Te)
B
<t
)
™
—
" B |® u
N N o H
= lownm Ho Jo O iy
N "o TO = =
ur M ur e . =
S EEIERE
T =
wmﬂ mma:% O Ry " R
' Tizz |z sz e
X o N T | e 3 53
Eﬂ Eﬂa - o | | = =
&oﬂo &omomﬂo o o | T
o> T2 Z|2EE = | E B
—_ —_ —~
=y [y P T RE e B
o G S i Sl N I o N NG o I ~ ~
ERwmEEBHTA T | T R T B | B




1

jge)

o
Hr

B-

o) o)
jans jans
ol e
X X
=0 =0 E
wurL m.L TR
< < N
o o
g
B o= i
) TR -
22 X B <
oo N N B T %o
NI&I io EO ‘uArO ‘Alvﬂ ﬂmO m 1_0
ﬂ_‘lm JvNO ﬂO N ﬂ_w ﬂ_/” —_—
<o I - W N
0
CHE . X R R R g
r = o TO
CRAR g %m0
mz.ua_z.n@woﬂmg o T N T
b IH T oo NTOR | A 0 Nr T WK T
Kodogad -3 &5 5k~ NIK g K
T o T TET BB T L
o = o o = = | % B E o o <A <A
Bogp ™ omp e N N gr TR T TR "R
TN H N H HITRNPRNNIT R
TRV TRTR®H RSB P|®H < W
)
&
() (e} ()
IH =] S S
— — —
nMO
gy
BH XA X X 2
m N m ER o T
—_ _— —_
<7 <A m° <7 o
Hr o = o o 70
—_— = N\ —=
S S ﬁ.o X

- 109 -



4. A7

=
R

E(

FdE)

As (Rl o 1A1ZE %
sRiEteriasl | @ s (A d HE 7l 0% M BE | o
Mo} 1-1 E 7 ofF iy
e M= 7id =TS
== N k= Lo me
;_% |7_-|=l?§ I—H .9_|'XH%||_I' @ gs (XI_(?_:' gn.m/z m%)
=4 gX|dy|e|  spRjekd
UM so= ok 2 R|Ade| 22 HZe -
SPRhERR 441 FHadol| CHet 7|oiE
M= 7HAl elok o i Mof| CHEF 7|0 .
1= T 2 Mo » i HE7t =t HM, .
_f al_ jurn harn § §__| B S A
"2 spmotetny S (=) re W
SR gl 7 A%
7|04 =2 E5 0%
T SIMTE x 100%
A7 1E 7o 1 221 [ H - IHE(eh 10%
ok =i oF 54 7al KoK eh %
= Ao | X| & —
X|_.-‘_-{-_ A|'I:I|_ i =
= BT ra oA ﬂﬁé A%
| AR == 44 54 == A%
g == 674 174 == 10%
ADHCM S 100%

- 110 -




r’
i

xr
i

e
ol
"

o

Hin

o, B Al

S

el 7hs

Aoz FAZR] e

e pEow

4

ojn
R

A

L

;.OE

o

el

o 7F R&D 24 F37]3odA 5

& ©
ds

ERERT N

1
.

A Zba} Bl o] 7

24 AT

wo
1o o

=K

A

o

on
R

A

B

oF
]
o
uArO
ol
oo
=
~

Bl
E3

s

fme s)Ee e

S

7F A dsdgol The

o #d 7% 3

wK

7 7hs}

jaze]

S

o A9 4

ol 7T,

a2

7k 719

|

EHJ/\(-)] b

2419)

X
TH

she

iy

o3

3 A=

T

o]

Az s

3)

AA k814 3]

3ol =

()}
H

o B AxdA=

=S
"o

- 111 -



g A= 7Y

#]/dH] 9]

bel e}

J|

Mo

A

48

WA A E S

s

éj]—)\

24

ofpy

)0

3lof 7]

273

=7} 7 Al

ol
=

on
ok

+

7h Aol ARste AlARAEA e BAH AlaLet 3}

=744 7

A el

ki3

g Ho 9

oﬁ

ANGozR sajwa

o

NJo

- 12 -



0

[E!

1. 27 A=

Ho

il

~

NI

o
o

;e

=5 B AR )

5

bol AR HOR A

[s

3

!

A 2

.
R

A 2= Al el

oy
»A
™
&

bR Ae BoE v

ksl
pul

AzGA e AE 7ol o

A7)

A 7 o

ol 7]

s}
2

ol
=

AzAdA Y AF AT AL

d

i

A7t T3

2

o

1} 21 7] kel Al

7Rkl glol Al

0

3L

-

Fol A

[

B!

S

[e)

=

A Agave) v

Wr
—_
fite)

X

]

oy

A
&+

X

ol

]_

3. 53 & AHATE §

o
H

Alze] 7lEol el

o

- 13 -



AFHA B2

4.

ijte

)
R\

-
N

KN

W’
=]

ks

&)
=y

o] W3k

sho] =l Al Z=sFel o

ted ISO 3008-2 ‘5771

7hel #ds

= A4

ﬁo
Jjo
0
B
X
!

g 75

-
R

= Aol ¢R¥

o %

il
ol

ol wek KS &

3lo] ISO %

shet ghel

E

hy2

Waha s o) ey

o
of
U

B

)

B
mK

0

.MOL

EEEEE

Aol g stel 7ofsw s

el

el
bl

o
JJo

0

B
il

No
—_
o)

!

Az A ] Al

!

2 T 7%

3k o
= it

BES

di

- 114 -



Hng

o

D) LT, @R R T ERCPBASHE L), JF L&, 2002, 12.

2) International Code Council, International Building Code, 2012.

3) Canadian Commission on Building and Fire Codes - National Research Council of
Canada, National Building Code of Canada, 1995.

4) DIN Deutsches Institut fir Nomung e.V., DIN 4102 patr 4 Fire behaviour of building
materials and elements - Overview and design of classified building materials,
elements and components, 1994. 3.

5) ABCB, Building Code of Australia Class 2 to Class 9 Buildings, 1999

6) HM Government, The Building Regulations 2010, 2011

7) S EFHS], KS F 2268-1 Waho] st Ald i, 2006

8) F=RETHSI], KS F 2846 "3} 21 AW, 2013

9) g+ A3], KS F 4510 & MH, 2005

10) r=EFH3], KS F 2845 el ++8 29 st A, 2013

11) =329 3], KS F 2840 Wiz o] UstA g4, 2006

12) $=EFH 3], KS F 2822 Watsis o WA, 2001

13) s %+¢ 3], KS F 2815 v Anje] AL 32F, 2001

14) =2 3], KS F 2841 YE<] st A9 ¥R, 2006

15) BSI, BS EN 1366-1 Fire resistance tests for service installations - Part 1: Ducts,

16) BSI, BS EN 1366-2 Fire resistance tests for service installations - Part 2: Fire
dampers, 1999

17) BSI, BS EN 1366-2 Fire resistance tests for service installations - Part 3: Penetration
seals, 1999

18) BSI, BS EN 1366-2 Fire resistance tests for service installations - Part 4: Linear
joint seals, 1999

19) BSI, BS 5583-9 Fire precautions in the design, construction and use of building -

Part 9: Code of practice for ventilation and air conditioning ductwork, 1999

- 115 -



20) SAA, AS 1530.4 Methods for fire tests on building materials, components and
structures - Part 4: Fire-resistance tests of elements of building construction, 1997

21) dA7IsdAT Y, A5E spd A= i, 2004, 8, A uEH

22) NFPA(2007), NFPA 80, Standard for Fire Doors and Other Opening Protectives.

23) ODPM(2000), The Building Regulations, Llywodraeth Cynulliad Cymru Wesh
Assembly Government

24) M. ]. Billington, M. W. Simons, J. R. Waters, The Building Regulations Explained
and Illustrated, Twelfth Edition, Blackwell Science, pp. 7.124 ~77.132.

25) NRCC(2012), National Building Code of Canada, Canadian Commission on Building
and Fire Codes.

26) =B AR H3I], sk Add MR, 2010. 2.

27) =3t R3], AS AR, 2004, 10.

28) ISO 6944-1 Fire containment-Elements of building construction-Part 1:Ventilation
ducts, 2008

29) ISO 10295-1 Fire tests for building elements and components-Fire testing of sevice
installations—Part 1:Penetration seals, 2007

30) ISO 10295-2 Fire tests for building elements and components-Fire testing of sevice
installations—Part 2:Linear joint(gap) seals, 2009

31) BS EN 15882-3 Extended applications of results from fire resistance tests for service
installations - Part3 : Penetration seals, 2009

32) BS EN 15882-4 Extended applications of results from fire resistance tests for service
installations - Part4 : Linear joint seals, 2012

33) ISO 3008 Fire-resistance tests - Door and shutter assemblies, 2007

34) EN 81-58 Safety rules for the construction and installation of lifts - Examination
and tests - Part 58: Landing doors fire resistance test, 2003

35) Fire resistance tests - Fire dampers for air distribution systems - Part 1: Test
method, 1996

36) Fire resistance tests - Fire dampers for air distribution systems - Part 2:
Classification, criteria and field of application of test results, 1999

37) Fire resistance tests - Fire dampers for air distribution systems - Part 3: Guidance

on the test method, 1999

- 116 -



N

o)

191 7-AL

-

=X

S
T

S ENET]E

o] WiAE FEMEFA A

et

1.

Aol A

Eis

Al T EILE oA Al E

—_
file}

B4
L

ol

Ao S wraloF gtk
3. FAAeI1% A fA o

Ry

oy




