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SUMMARY

I. Title

Developing an earthquake protection equipment of building

telecommunication system

IO. Objective and needs

Earthquake protection equipment of building telecommunication system
to be developed in this study promotes easier installation of air
conditioning, power supply cable, and lines of telecommunication system,
prevents collapse of the system by tremors of earthquake and reduces
the transmission of  ground shaking in order to maintain
telecommunication service for rescue operation and to prevent the
disorder of the community when earthquake occurs. Maintaining
telecommunication service 1S very critical in these days. Therefore,
building and its internal equipment are required to be constructed as
important telecommunication system can be stably operated in
emergency.

°  The objectives of this study of developing earthquake protection
equipment for telecommunication system are like follows:

@D First year : Independent product that can perform functions as
earthquake resistant or seismic 1solation that satisfies requirement of
each telecommunication device (Earthquake resistant access floor,
Seismic isolation equipment (Seismic isolation table)

@ Second year : systematized technology development product(Seismic
isolated raised floor system) that converges component technology for
an earthquake protection of whole room for a specific function or whole

floor of main situation room.



In this study, we established a design guideline, manufactured a
prototype, performed a on—site applicability study through mockup
construction, evaluated the earthquake—resistant performance of each
product and developed a evaluation guideline for earthquake resistant
performance by developing an earthquake resistant access floor that
improves and reinforces the existing free access floor to easily install a
telecommunication system considering the earthquake response of the
buildings fit to circumstances in Korea and to reduce the earthquake
damage, and a seismic isolation equipment(seismic isolation table) and
seismic 1solation raised floor system that can reduce ground shaking that

1s introduced to telecommunication devices including computer.

II. Contents and scope of research

Total period of this study is 2 years. Goals and projects of research

and development in each year are like follows:

Year Research objective Main research projects

—Survey on the earthquake resistant
requirement of telecommunication
equipment in Korea and abroad

—FEarthquake resistant plan for

telecommunication system in Korea and

) abroad
(1) Data collection and _
1st . —Evaluating earthquake response rate of
analysis of related o )
year buildings in Korea

technical material ) )
—Evaluating design spectrum of

telecommunication system
—Evaluating natural frequency of

telecommunication system
—Survey on earthquake resistant

requirement of telecommunication system




(2) Developing and
designing of
earthquake resistant

access floor

—Survey on standardization status of access
floor in Korea and abroad

—Survey on technical status of earthquake
resistant access floor in Korea and
abroad

—Designing earthquake resistant access
floor

—Developing structural performance
standard and evaluation guideline of
earthquake resistant access floor

—Developing construction guideline (plan) of

earthquake resistant access floor

(3)Developing and
designing of Seismic
1solation equipment
(Seismic isolation
table)

—Survey on technical status of Seismic
isolation equipment(Seismic isolation
table)in Korea and abroad

—Designing seismic isolation
equipment (Seismic isolation table)

—Developing structural performance
standard and evaluation guideline (plan) of
seismic isolation equipment(Seismic
isolation table)

—Developing construction guideline (plan) of
seismic isolation equipment(Seismic

isolation table)

(4) 1st prototype
manufacturing
—Earthquake
resistant access floor

prototype

—Earthquake proof access floor mockup and
workability evaluation

—Seismic isolation equipment(Seismic
isolation table) prototype

—Seismic isolation equipment(Seismic
isolation table) mockup and workability

evaluation

2nd

year

(1)Developing an
evaluation method of
earthquake—proof
performance of
telecommunication

equipment

—Survey on technical status of seismic
isolation raised floor system in Korea
and abroad

—Survey on technical status of
earthquake—resistant performance
evaluation of telecommunication in Korea

and abroad




—Developing guideline (plan) for
earthquake—resistant performance of
telecommunication system

—Developing simplified evaluation method
for earthquake—resistant performance of

telecommunication system

—Seismic isolation dual floor system
prototype

. —Seismic isolation dual floor system
(2)Developing and . .
o L mockup and workability evaluation
designing of seismic i . L
) ) —Developing construction guideline (plan) for
isolation dual floor o ] )
seismic isolation raised floor system
system o .
L o —Simplified (analytical) performance
—Designing seismic . L . .
. . . evaluation Seismic isolation raised floor
isolation raised floor
system
system . .
—Developing performance evaluation

guideline (plan) of seismic isolation raised

floor system

—Earthquake—proof performance evaluation

) of seismic isolation raised floor system
(3)Evaluating earthquake i }
] —Result analysis of earthquake—resistant
—resistant L .
performance of seismic isolation dual
performance, result
. floor system
analysis and . .
) —Improving earthquake—resistant
improvement of L .
o ) performance of seismic isolation dual
seismic isolation
) floor system
raised floor system . .
—Making construction manual(plan) of

seismic isolation raised floor system

IV. Research result

(1)

We secured base technology for this study through material
collection and analysis of existing required earthquake proof
performance and earthquake proof countermeasure for
telecommunication system 1n Korea and abroad. We created a
demand response spectrum that can satisfy the earthquake proof

performance of domestic telecommunication system and made it



(2)

(3)

(4)

(5)

available to be used in performance evaluation test.

We figured out the destruction mechanism in earthquake damage of
existing access floor and established the required performance so

that a product of better performance can be developed.

We performed performance test of various components of dual floor
equipment for product development. Flatness, pressure resistance,
impact resistance, electricity, leakage resistance, and corrosion
resistance were evaluated and examined, and risk i1n product
development was minimized through limited component analysis. We
developed an earthquake resistant access floor that secured
earthquake resistance performance, i1mproved durability, and
economic efficiency, and we verified the earthquake proof

performance through real life test on vibration table.

We developed seismic isolated table that can be used on a floor
without earthquake resistant equipment and verified the seismic
1solation effect by a method specified by Radio Research

Laboratory.

A 1solated access floor 1s developed to protect the seismic sensitive
telecommunication equipments. The isolated access floor system has
the effect of lowering the acceleration response of the equipment

regardless the direction of seismic excitation in the horizontal plane.

V. Plan for application of the result

(1)

Earthquake resistant access floor system developed in this study is
planned to be commercialized by Econing Co., Ltd., the main

research organization.



(2)

(3)

(4)

Seismic isolation equipment(Seismic isolation table, Seismic isolated
access floor) system developed in this study is planned to be

commercialized by Econing Co., Ltd., the main research organization.

Products developed in this study are planned to be applied to design
project of telecommunication building through discussion with Dongil
Construction Inc. and Korea General Construction Inc., participating

corporations 1n this study and to be aggressively promoted.

We are planning to perform follow up study to secure the source
technology of design and development of earthquake resistant
access floor and seismic isolation equipment (Seismic isolation table,
Seismic isolated access floor) product and to apply this technology
to natural disaster protection technology and to mechanical industry

for safer Korea.



CONTENTS

Chapter 1 : Introduction ................................................................................... 1
Section 1. Needs Of Research --------------------------------------------------------------------------------- 1
1' Technical ASDeCt .................................................................................................... 1
2. Economical and Industrial ASDeCt ........................................................................ 7
Section 2. Objectives and Scope Of Re Search ------------------------------------------------- 1 6
1' Final Objectives .................................................................................................... 16
2. ObjeCtiV@S and COﬂtentS on Yearly Program ................................................... 18
Chapter 2 : Present Korean—abroad Technology - wweeeeeeeeeees 21
Section 1. Domestic ................................................................................................. 21
Section 2. Overseas ................................................................................................. 27
1 Japan .................................................................................................................... 27
2. Amer‘ica --------------------------------------------------------------------------------------------------------------- 33
3. Europe ----------------------------------------------------------------------------------------------------------------- 34
Chapter 3 : Achievements and Results of Research e 39
Section 1. Failure Mechanism Of IT Equipments -------------------------------------------- 39

Section 2. Development of Earthquake resistant performance evaluation

Of telecommunication equipment ........................................................................... 52
1. Standard Of IT Equipments (OVGI’SG&IS) ...................................................... 52
2. Standard Of IT Equipments (domestic) ...................................................... 60

3. Seismic Performance Evaluation Method =srrrereerreerrerreermennaniieniieniienaienn. 66



Section 3. Development of Earthquake—resistant Access Floors: - 78

1. Design of Earthquake—resistant Access Floors: e 78
2. Performance T oSt rerrrerrerereerreeretetitetitaiteieiotitoetiiettetrtototsnttertasrassstsasasnsasenes 81
3. Lateral Performance T estg e ererrrerreretaetietiietiieiiiiiiieitiietiieriiiiotitonstcnenns 95
4. Seismic Performance T oSt rrrrerrrerrerrerraererietiietiiiiiicieriitriieriieiietrtorotcnnns 97
5. Comparison of Precedent Technology ..................................................... 110
Section 4. Development of Isolation T able rrrreeerrerrrerreerrrenecerinicenioniicnnienna, 113
L. OV eI VIO W srrrerereerrsrrrsetrtaretenteetiertiettietttetrentoactseerssotoestoasasesrtorotsnsnensasssesnoasasnsnss 113
2. Dynamic Characteristics of Isolated Table - -reeerrrereeersecnrecreaeneceneienanenns 116
3. DeSign of Isolation T able errrrerreerererreerraerteentearieiietitriitenreeiatetientierasesanones 118
4. Seismic Performance Test of Isolated Table wrrrrreremseneneeceees 121
5. Comparison of Precedent Technology ..................................................... 136
Section 5. Development of Isolated Access Floor Systems: e 129
L. OV eI VIO W srrrerereerrersrsetrtaretenteetiertiertietttetrentoactseerssotoestoasasesrtorotsnsnensasssesnoasasnsnss 129
T S @ [0l 5 16 ) § R T T TR T ITIT TP PIRETEYPTITRIPRPS 132
3. FrlCthH_Shdlng Materiglg eerreerererreereecesecrratrieeniierieiietitaiitceteeitiieettiasaaennes 132
4. Friction T @St ererrrerrerereesreeretetrtetrtaniteietiotiteettietatettototonseentesaoesnoasasesasessaorotcnses 132
5. Sprlng ................................................................................................................ 132
6. DeSign of Isolated Access Floor SYStemS ............................................. 132
7. Analysis of Isolated Access Floor Systems ......................................... 132
8. Seismic Performance Test of Isolated Access Floor Systems:- 132
9. Comparison of Precedent Technology ..................................................... 132
Section 6. Development of SpeCiﬁcation ......................................................... 138
1. Seismic Resistant Access Floor Systems .............................................. 138
2. Seismic Isolation T abhle srerererrrerrerreeeercertetiietiiriieieriiiriietiiereietiotitsnseensaanaaes 150
3. Isolated Access Floor Systems ................................................................. 150

Section 7. Earthquake Resistant Performance Evaluation Method - 231



SeCtion 8 COl’lClUSiOHS .......................................................................................... 245

Chapter 4 : Achievements and Contributiomn e 247
Section 1 Achievement Of Research ................................................................ 247
1. First SY: ) G L R P LT L TP LTI P LI P IP PRI LRI PLLD 247
2. SeCOHd year ........................................................................................................ 250
Section 2 COl’ltl"ibUtiOl’l ......................................................................................... 253
1' Technical Effect ................................................................................................. 253
2. SOCial and Economical EffeCtS ......................................................................... 254
Chapter 5 : Availability of Research Results e 255
Chapter 6 : Scientific Technical Informations - weeeeeeeeeee 259
Section 1 Technical EXChange .......................................................................... 259
Section 2 Technical Information ....................................................................... 260
Section 2 Internet Information .......................................................................... 263
Chapter 7 : Reference .................................................................................. 265

AppendiX ............................................................................................................... 269



e
N

Al 1 A ATFINDIA L] TP Q et 1
A 1 A QTG T QA e s 1
L. 7] 52 T e 1
2. ZAA] - AFA A Z T e 7
A 2 A AT EE B i 16
1. O R ] GBI et 16
2. AP AP B Tl ] e 18
A 2 A FUY<Ll 7]%7]]% B BF e 21
A 1 A U J]EETE s 21
A 2 A Y F]EETE s 27
. 27
] T et e 33
3 _ﬁ_%‘j ....................................................................................................................... 34
A 3 & AFMNEF YL L AT 39
A1 A AREA AL AR HAH U S eeeeeereerrmeereeeene 39
1. ARZEAIAAL ] Z] R T G| corereerrerreesemsrmninienieniinit 39

2. ARBEAAB] O] A KT B O Z ceerreremrresrensesssiesssssisist s 43



A 2 F AZIZEANEH Y QTFUAARS FHIPEH A 52
1. B Q] T] S5 cereeerererreemresere et 59
D, TEU] TS5 et e 60
3. WA MM AZZ0O] O] A ST TP et 66

A 3 A URABAMAZZO] e 78
1. R AR AZZ O] Y] A A ceerererrerrererrmresmniiiisiisi s 78
2. q];ﬂ@luﬂ iq :rL)d;q] A5 lzg .................................................................. 81
3. NAAZZ0]] BHFBF 7P AT e 95
4, YANNAZZ0] YFAS A] T e 97
5. U] - 9] 7] TFO] H] G errerrererenerenene e 110

A 4 B BREHOIE FPE i 113
L. T creereemeemente e 113
2. HAEO] B O] IEZEA] i 116
3. THREO] B O] A Z| rerrerrererrerrememieisen 118
4., ARE O] E ] U H A S AT e 121
5. U] - 9] 7] TFO] H] G ererrererenerenen e 136

A5 A HAAHAZZO]Y FPE e 138
L. T creereereerente e 138
D, T ZE et 139
3. BT EFZFAFX] A ] ceeeeereereeenee 149
4, TFZEA] ] ceereremreemrenetsi e 152
5. /’_\_E%] ................................................................................................................. 154
6. WA MM AZZAAENO] A Z| ceerererererrmnrrinmiiirciceienene s 166
7. HR M AZ R O] G A] ceereerrrererermreeetietieeee e 169
8, MAMNMAZZO]Y YAAS AT o 174
9. ZU| - 9] 7] TFO] H] G errerrrererenereneree e 187

Al 6 B ATA A TP 188
1. R AAAZZ OO A TLA] Z evereerererereresetiestieneienteie e 188



-+ 200

214

™

Zolo] AlEA

3z
=

B

il

e

]

245

Al 8 A Z] B e

253

Cﬂ‘:F'7H Hal-_cﬂ 1;]]94 7] 01 T P P P

A2 A

254

a2

A A

2. A+3)

255

ﬁ:llyﬁ %@ jr,]_g %‘%7-'" §1]

A5 %

259

A L I—

[e1 2
=1,

af 2

&t

ATALHRG AN A

Al 6 %

259
-+ 260

QTE] Ml ] Bl rerrevssessessrssssssessessssssssess s st ss bbb

263

3.



265

oy
B

:AU

}

Al 7R

- 269

B2 | KS F 4760 O] ZHFTFA crerereerererresrsensisitisinessintietstessesssessis e ssessesens

i

269
-995

5
1

o] A7

5T
o

WA S



H13 A3 A AL

o Moo = - N o T T ok A e T = o &
W OR W W OIE wlrwn% S ® EMM% T
Of \mc i T 1E_u| o0 ‘M EE S \AW/ _L" —_— O \NL =
S = jolJ 00 T o i %z o AW =
=) Lﬁ —_— ‘,W lo <0 E#o T X =~ X —_ X
X XS W o Y of < K LT
L RN g o B Mg RX 5
;OL \:lw ~ ! q = o = TN 0 ~ ~ O %U
o X oy 2 W L el NS Ao
X o X S o7 N X N o— B ™ 1A
e I | N o & 0= N %o N o
Rk [ R R ) Hox 2
TR s it = N = T o o = )
2 o oF o o o R T < = vy o %o o
S X m = o o5 o B SO K = —
— S AR IR w X —_ = K" A O
(] B =L X BN o} X o 7
I S . R = o
sxT e 233z LT F owL P TXo
< = %0 = < ~ = blo o
ol o X 4 & iu.E wr.ﬂﬂm @Wﬂ@ﬂ%ﬂm
L T
) D LM ® ol T T S I o = W A = <° S
N =0 _,A.._ e 0 B Ny o ~ ﬂoﬂ =
o T 10 —~ W ol O o = —_
o = WoE = X & o B o S = M T o 2
o AR S S G
Hogr 2 o o Mo BT oy T2 T T
o R m N oWt R T gy gy WL O
oy B P mBwF w2 o
RO Hhy ‘UI =) b K=o hy ™S o 1__/I 1l
o7 W =3 Ky X oSy oo o 2 o o= %
©om R P ° SR < - IR - )
oo T AR _n_wuim@ T 2o o o~ womﬁowm xﬂuulﬂr
$olh, w2% ZTEE PotEriic
B B %o T B - iy = ir b o XN ~r |
< Rl s T xF TETE s TR T o
o 4 A\ 3 ™ < " o] .o 2 M Mo ol T = nH mhy ) T
N w8y Cn 5% TR o g B oy
I oy BT B S Bk ox
o ok ol B mr W o N H T om S Mo M = F g ol &
! S g . TN A od o RN o T
W e e M o ﬂ%@%ﬂ%%%
) ) — - _ -~ - Plo ! ~ .
O I TR e B S S T I
b T4 N X o X owp ° Al S B 5% + ) 7o " N
i Sy dls =+ R 2 — 2 TR e
~ S o Ho N X N H T o & ™ o . o M 75 0
) QN TE T OB HNT T T TUT AR NT "
— T Mo T w0 of & JI Mo W N oF Nfo O <] o Je



? 20 X2
=0 2T X
v 28 ma

IV &% &8 #F GH, BT

I Z8, g7 89X, 88 S5(&F, 8F), 38 895y

I ME, &7l MR, 8d, 89 99, &8, Id, 38 g9xd
(=8, 589), a4

TITE OfE ZAON LIERE XIT! ZISO| M2 I8 Alztel LzolLt Fee]
23 £ TEES| S5 SE S22 BHB 21 2IMES 20018
Ef 0201 AJS=(0] 012] Li2i7} AIBSH= MM scale (Modiied
Mercali scaich§ MBS FIEgE 20lexiz 57|gich

a

AiE g

0

A

T R E R
ol AR 150 2 A8

BOiE A 2R 0ARE Hop
72U 8%

»EHE SHOAY NELoY B
A8 TOL Wi

Al HEE AAAERS L]
T7F AEFH ARFAA ] THgo
A3 8] AbElNA 30%H % 2FA AL QY

_2_

§ 84 fAG) Slete] ANAZw
A W, ARE 71719 dFS Y
o @7 AATEe B ARH o A
| FUEE P 2 edolgi AAe
of ole] tigk tj#nizle] B e st



60

50

20 |

10 |

78 79 80 81 82 83 84 85 86 87 88 89 90 91 92 93 94 95 96 97 98 99 00 01 02 03 04 05 06 07 08
He

[28 12] 2avete] AL s

c@uete] ARAE AABE Ay £4 deld 4w d 3408 4559
AAA Aes)7E EAskglal, iAo ® gk Axls|das] 75w
ek 13, %%HOJ 82 & & 93y At

[C13 1.3]12 = ARASARL fdle)r) abste] damet A FaEAe] Als) 93
TR olt). o)A AR AT sl 7 A
Fwol ¥ Bdst AU A5s Yehii gk o] % AR AR 2 A4

7h RS g AAAQ D, =AY AR S APEE AdE HolRta & 5 itk
S

o] IUE A= 200260] AL ALK Teht Seukere] 49, SR A Fue
Aol e ATAFH PA, AA, FE A 59 Azebt 9FH0) ol FeAHA
A3 g AdAael g Ao welgchd M Bsde] vobs, wek sls)HAlo)

AATRE 1 st SR Aol AA PR s FlAsivh A kel A

)
Ho® Fual & & gtk

A2 BASHH] QFofof sAAIRE, A|xeo] wAgthA o dE e vele e =
S BEAG Aol o, A]AR] EkE Al Hol BTl 4w Aldd) dEEt

IS}
go] aodths APIS A4E sha GAW, AFAAE $AEAN AohE D

A
o]t

A2 AuENA AT 5o AAel :@%@Cﬂ BB 9 4F - gk sk Ao k.
oJAe SR FHel At EEAQ uhd Aol sl grjHos Hekd 4 gu



800

710
700 |
600 |
e L Megel MAHME |
3
H 400 [
ol
o 300 |
200 | ,:I,GZ ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
100 92
100 (B B m m 42-41-30 - 2520191165
0 —
o = fu b0 Or o TR B > 12 E X [ > [
o IH O[> = oo M N > O qm [ [0 &8
kU > “H > o k
¢4y 2 N
- K

(23 1.3] MA FEAS NMaiedx

EE CE LI 107 FUAEY FAAATEES B, Selell WaaAel 4
19881 71Fow S/ TRk ok sule] e sglom, wh AA FRE 104 7}
7] A= AL 9 1—81 olef] ke 4541:9} R

1

I
(=
alll
A
o)
v
rlr
Y
o

Eé §]’ A]’ﬂoﬂ EHTS’H/\{ U]i‘] Oﬂ%——oé— ?3’]—Z] -‘/Jj-\-é‘]-?‘i_’ﬂ“’ ]H‘_:"—HE
SAEA ehgk7] Wzl BAlel e el Ags s e, dAlelw WL

AG-A e Hehs WSSk el 1A %l—t— *.:_Véolik
et

QS BEshe Ndor dgstoiof dh,

Tl S7PAARTRS] A QA ITaEst JRARSS] 2711 B4l 5§ 59 HHE
AN 2~E A& B BEE UAAe JdEl AT 507 3t AHEAAA
sl o7k sk YA, 2Ear ZEr Ao AX 8 oolEel] wE Ve EA

of ol deEtt. wWEtA I dE = deE Hadtelr] S As7A Hsil| Foi ] (d

% lsg A S ABA Gl Aasi, dot 4 oni Q1% A2E o)t 2y
duhd 2 AR Edat SpAAe) vk $ e A4 £ a8 2ol



olgst A& uye o, Yyt Ao gidl] HAA|7F ofd 2 FA] o] AfpAo]ar,
AA oYM o FEZ A AF A= oA TR A5 ¢ glernE oA
g A A At dinlsto] I A e o] AES X717 fsk o WEe] 4
Gy wES sEst a&FQ AAANE AEE & A A g Aol AAs] HQSE A
Holgta & 4 Qi)
<E 11> 1A=z 0450 IIIME AL
= =l =il =7}t H] a1
dx A4k EFAE = o At (WA A FQ AL
(Z9) (=4 (19g/g¢8) | (9 | AAA 715
1988 | 137.1 136.2 4,435 29.3 1.00 L & A A A A
1990 | 186.7 186.6 6,147 43.1 1.47
A B
WA o) st
1995 | 398.8 397.5 11,432 95.4 3.26 A P
K} od Cf & £ of o
1999 | 529.5 523.4 9,438 150.0 5.12 H ]
' ' ’ ' ’ Bl o} 7] F 2o 2] #] 2
2000 | 578.7 576.2 10,841 161.7 5.52 L &I A A off Ab 25
2001 622.1 621.0 10,162 168.9 5.76 Q=T A FE R X
Yol 7FeRA K
nEF R
2004 | 779.4 781.1 15,082 186.0 6.35 AR HGAL 2219 3
2 A eSS
SIRSRE| ALY S ]
FFIA R
2005 | 806.6 864.4 17,531 195.8 6.65 BAAFRDEEY
LY 2 A 7 of &4 23t
2006 | 908.7 910.1 19,722 204.2 6.97
2007 | 975.0 941.3 21,695 200.9 6.86 QAR A
EFZARX A
L o| 7}E}X| =
2008 | 1026.5 935.2 19,296 228.2 7.79 x| 2 A 54 £ 21 2 X
MI|SMAHHINH
2009 | 1065.0 950.0 17,193 256.5 8.75
o}o| E| X| =l
2010 | 1172.8 | 1002.5 20,759 255.3 8.71 oy x|
ch gbx) A
Sd= x|
2011 264.1 9.01 F F Aol = =) off

[EX : SHAE SAEH]



ol

ol

= 7k 9t olulA) Ang 9

5 o]

=
)

n 15 ITHARS ALSS] A EFA A

ofiy
%

mebA, Fo7|3 et dule 3

3t

Q
i

ol A7 B3] 2

=
T

sk
=

]

[e]
LB




R %ﬂﬁ%ﬁﬂ M o
o = B X 0 N al —_
R I S S T = X
lEEO —~] Ao,._.#‘_mll £
T . A T A
o < 5 e W H/vno ol
R PR B G e noR
T i el I s
o Mo {] = % 2 = ® o o Plo
- ) o & T
2,2% w oW oz =
— o o — Mo F gl {m
0 ~ . N I T s <jo R
ﬁ%ﬂul i@ utﬂﬂ. :
ol S BETTD L
B o— s &E T w -
of T o 2o N T N
S o 8H @ Y N9 PH WoRr
e rTE® FE S . XD e g <
pi o No —~ Endl ™ o% = 1H
fils) e‘l_l\mal 0

T X or v Qi 11 M o

B T N ul o —
R oo g E AR ﬂ@wm

_ 11_|U ‘J| _ —

d TR O E g 5w I
¥ oS3 o owE X =
< el RS S o B P ¥ 59
=) = oy B 2 b o N oS8

T o X7 = ™ 3

oo Jo nH o —_—
E._O [\LI»Q‘,HOO_H.K7 ,ul — OE\A‘tﬁ
i B2 2 25 B g E X - G
v 2T LEZPEEIP=HT oS |4 TR
i X = B = E T B o] T o~
) S e B R Mlﬂudl.ﬂA 235 m 2o °

‘wu J‘HI,JlONIVﬂ 0 / = T —
o N o N s oo zE O o [ | | Yo = A
- ik oo— e o=y N = o L X I [ 2| o T 2T
o 0 0 o T = 11! o) C‘.# wmo 1o N R — oy EO ﬂvﬂ
" Z0 S g = No TR - TS Mmoo | X e o) o
m oW 50 P g B Y Vel = "~ Fw o
P oo T Wz Zud D Wy BB S ooy @
0 0

: X d%%ﬁﬂﬁlﬂ%%ﬂ S h : R SR
T oy P s oo 8°% XS < 7o M LA
W SE®ER LN ETdT Ak o Ex - Y Lxg
. Swmhw T O m mo X sl COR =

N N o N T O I R Ty h 7 S

191

(9

i 71 g

o

vl

1

0]
gl

_CH

H
=

S7F mAl el AAA

S

i

A A

=

=

3N

O]

i

T

3
it

o

HO]—

of dAA

[eZ]
]



AHXEA = AHZEQ

[ 16] LHXTA] F2 Atetalel (23 1.7] A=W Fo| 4&(TK)

+ JRLAT ASNE A BA2 AT ATAAE ATE £ ok W F 7
zAl] g, AE % 71719 o]F Foz st va WA,

T EIERY A}ww ok BO%7} A1, MFEA, AN Fe o9 AED AR
A,

o whebd ulTEAe] dE A9 A7 o] e,

P)

L. 7]
hAan (A, 4, °“/‘ﬂ/\*i°1 ) & ‘, AL, o), s, ’L/\}Fﬂ e B s I
=

Assh S A S 248 At 2y

=9l gis 1A 2a A = 23Fete] FRA 1 iAol FHesith 53], JRF
AR 2 E o st A A = Abd el diu]etes BAg A By T S5 u-8T
271577 Ak

<GE 13> FHT AAY T8 AX dgefdolnt, b= YRAAAE FFE A5F
Foll met FadFrt dEstaom gy Fado] 50 ol2x, 1w A GFE
7.2)9 A$olE 140%9e] ol &r}h w3 2003 Eo TAE Yol rtel 19 G $-o
T 48x¢e ol&dal gt



<¥E 1.2> A &AMl =of et

TR A P
Z|qkel g3, NAFSE ARARE]
17 93 A2 59 3, ¥
Z+EAn 9 7, &4, AL, °o)F, 93}
skA, s
AUE HE, B
22} 33
froule}, A8y £
<¥ 13> MAFX ™R o)l
gk A | N S\
A 7 g = 2w () 3 3 o H] 1
Zar oAt 1976.07.26 | M 7.8 | 242,419 -
o) e A8R 1994.01.17 | M 6.7 61 50 =9 A F o A )
SZAIFAG A
QB | 1995.01.17 | M 7.2 6,434 | 140 29 | EAAJNE 3
27} 4H:980% ¢
Elo]7] :A ol 1999.08.17 | M 7.4 15,756 9 %9
tiuk %) %] 1999.09.21 | M 7.6 23.331 | 11 %9
A% FATE 2001.01.26 | M 7.7 20,005 6 =9
A& Yoy
- Hel7ke 2004.10.23 | M 6.8 40 | 48 %4 143 =33
N ES
ALUAloF ~utER | 2004.12.26 | M 9.3 | 226.566 -
AE FF oI} 2005.03.20 | M 7.0 1 | 05 %4
5}7) e 2005.10.08 | M 7.6 86,000 | 2.8 %%
ol ® 1]o] 7}e} AR EA LA
2007.07.16 | M 6.8 15 24 %9
Folz 2] A7 %
ZZ RBAA 2008.5.12 | M 7.8 | 69197 | 22 24 g
o e e ' ’ T lam g wenHds
121 R Rl
. | =GR,
olo] E] X A 2010.1.12 | M 7.0 | 316,000 | 17%4 A7 2
ERELOE L
5 A Z3H| A
AR A 2010.2.27 | M 8.8 708 37.82¢ 13254
12 o ]
FAA s
350%¢ ) s .
EARYA - 2011.3.11 | M 9.0 13,895 o A7, N, LA
° =7} 4+:1100%




L =9 JREAAIEL] A AL

= 1 & AFE shmdofel vigh e, wHolE gt
AZESE Adsta = 7171gk wiAY EFoE QI ddl, AFEHE 77
gigt Anz)zlel sk dafjek dsE A 3FH }
T wholzeielo]l FXskgly] wWiatel e Thgo
o Eol FAH e & QU ds Soldth

AFE s=dolel diE Fds AR (ARAFTE 9 4] 1B FERAL
1998)" ol elstml 1,69070 AngE AdE 77| 5E, B4k ols, def, 7IeE 5
skl

<G LA>E aAA AhH] FRAGe A T 9| WA 8 S A S AL

NEAFE Axde] de e AasgEe 2 Aol WA} ke
XNE

e
N
)

TH| Ao A= k0% Tk Al FE7 e T, AREAI = F2 A
L9} o]z o R QI3 Fajtar FAE T
A& IBMFA 34 Il 2AF BaAe] ostd HFE7 e dE5Ye 0.7-5.7%
AT A a1, X992 2 aHAlof] HFskgitta skt
<IE 14> A2E e X|Zlmsl ANl =A R DA A E2H4F5H5[,1998)
¥ &) A3 717193 733
A
A2BF | 271347 s | "HellA2”-Sse | AR | BAF | ol' | 98t | 7IEF
ARt 371 161 |43.3% | 210 |56.6% | 54 19 103 11 23
QA 885 718 |81.1% | 167 |18.9% | 8 6 128 7 18
7] €t 434 427 198.4% 7 1.6% 1 1 4 0 1
g A 1,690 | 1,306 | 77.3% | 384 |22.7% | 63 26 235 18 42

_10_



3

=

S

2§ 71 E Wl g

PN
T

X HE
—

Ef A]

I
I

~

L4

A
o

)

)
e

A E K

A=

AN =

PN
T

wsta Yo, &

= ==
RL

=

?_

12 UEYIA A

9]

oAaL, ¥TE QloiA The

=

A A (UPS)
oc]

AW, =7

°©

o] A

A< HE
=

|

A

Y

3} 71719 )

ha

& 714

[ A LS

il

T

@A Aolrha

L=

™

)

)

0|

o

g7 A o]

=
T

o, e¥zelH,

[¢]

a

A e

No.6) ol

A so] BT Alel gelrt w571% ssink
Vol.7,

[s]

NTT7]=449 (1995,

ol =&

—_
fite)

ojny
w

CLIMMETE IS

HRe} zho)

1.5>04 B+

<3

ol

3(,1998)

71719 ol
60
73

E

71719 A=
56
62

<X 15> WHZEIh= 2 7]17|2| x|af

SRR

_ZMO
~

IR EARSRN

1.6> &

<E

11

}



<Ix

= T TR
) —_~ =
o &S SN o WE o=
= © o < wE EY < A
S " E — —n G T sl
2 o i ol T g = 5
S R s ®om 2 T % o
= N | ~
— > R ey A= = T = o N =
w9 o Zo < R o 5 oF
® © < w o 6! Lo 5 ® D
o T wra%muro} ) =
%o S S GO pooow
< =~ I N T = T " X o
o | o o AR JaS ojo =y = o |
ﬁo N — HL v o ﬂnﬁ ‘ﬂl ‘Alu” v . ﬂ ,__b —
o o E woog e 2= < 9 o = gy <
X = 0% @ e T iy
oo m Njo ) X — S
ol KH (- — 5 T 3 o
oy, P & ol oy p
L B! oy S i iyl g I 3] ~) o
fam s o ol o T o5 ay X
02?4%7 zloﬁ,nu_;ﬂ@,%ﬂ;n
i @M%Hﬂ[é — o =
— s N s o o T G I
° [y X Bl D o) = O T 5 7
H_um % o n7ﬂ _ X =) ajo o)) 53 B o o) ) .
%o SN N = w = of = = iy o o) M
< ~ © =2 O.f = X n- EE
P X = ) zfl)élﬁo =~ 2
o | @] W%l%ﬂnﬁ%ﬂﬂ,xﬁ X A
© T amrﬁvia\xﬂciog%ﬂaﬂo%
- BX oL <0 1 g =
mo BT R oy W of = g5 X il W u_ol ol - I
Vﬁoéﬂi@o%&Mﬂ%WWQ%ﬂmﬂ
x%ﬁio%ﬂﬂzﬁxoﬁ.uﬁ@ﬂceﬂ
ﬂ__ﬁmumL %H.iﬁo%u%ﬂ%ﬁiz
ﬂwvvdﬂﬂ.mﬂ&iJ,lﬂﬁﬂ}ﬂ
oK o A S o <X
T w@kamvo:t < w Y o~
aogﬂj}zﬁmg],o o
| - o AR g o bR T g
- @u%xljl ﬂr%ﬂo«urm e mﬂﬂu_;ﬂui
_z—o N HT —_— o < EE s o Lf ~ ﬂ [nre ﬂ‘._ 0]
M| <o lo | o AN T i o oT o of e el TH) = — |
X Mo | > M O &y ~ W o " o T H N o
T Yo B 0 Aiﬂﬁqﬂ_%é#ﬂv}l
vpSgt 17L11f;225g
> o fo 3D SI W OE o w B oz
51@H1§ﬁﬂ%ﬂ$¥o LR T
al %oyyzau 5 oy F o
o me - 5l o) ol N n_Ah N ~ N9 o = m@ W <
s44zm1 Eoﬂ%go i N
>~ — S 0 M ~ —_— o) 1 =2 B
T W Pﬂ%ﬂﬁowoﬂ HELM
< N T OHE oV N
N
o il =
s A

-12 -



ul;

cr

bS|

(ld

)

uall 3 87| #el k5%t
Ul ZH(ubet, B H)o| 43,
HE= olst mafz Wy

= o s = A @z
o ol Al = =2 A o Al
= = = S| & A o Hl
] u =) u] Hl Hi 21 o
2t 5 =
e HY
]
Do E =
[O8 18] T2 Z&87|3 A4l mls|Abst

_13_




il

i R A= 1A

AnERef o] Fxg A

SEELHE

T 717]

9,

Z

T gof (&

3

@

E2of

A A2

Eix

T
a-

470 (20%) X A A]

o
) .

2% 7)1
S EAR=RAS)

Eide

F7} Qe

B

s

°of o

—_
o

o

FXS

—

°
0|

En
.

v dolE EaAviA (R H O Z ) 9 3t

@ HiHAH A= &

ARAA T, dAH oAM= A7

T—
-

Bk,

SATHaL

Aol /l

-
R

= ARAT, AFEH Y ThHEel

o
B
)
Hlo

fife)

A

Jvmo

719 A4

.
TE

EEHAY, del 9

AA 7} 5

o

—

0

1
W

1

—
o

R
33

¢+

B

Ho

el
o
e

X

3%
N

ol
froe

E

|

gl o]

2]
=]

Fof Labelal s

0|

o] 7] A3 At BA17]7]9 H 3 2y

=
=

by

® 71

Jlo

2 Az 7

)

&4

Al gH|

o
i

(Contingency Plan) <

3]
s

=y

g A

©® £ Arae] o

X
pul

i

)

ao)o]

31

(

2003 o] LR 1A ake]d 3] o

|- =
AEFAE

e

7¥?

ke

U = Zloz
FA T, (+

S

o= A=

A

lq
I A<

== .
“,—.

%),

#x 1.8>

1.7>, <

hya
aL

o
=]

t}

A=

=78

P

5

2 oAk

TR | R | e
SRR
NG )
oo N ||
o
bl
W.ro
e
Sl
R
al3] o8 | BE
™ olo
Sl R
<0 "o
= | ek
X
o
M.o
=

1A A

, °FR0% =

E'_]__

LB

of ATFAFNAM F20%

_14_



Zolghal ZAFEQITE Eok 199 15099 o]de] I&i7 dddths X5 10%H =9
=3
<E 18> 194G oA FHIsdeS ol Fx = =717
SR = G
1,000,000,000 <l ©]4H(150 94 oA 10.7 %

500,000,000 ¢l ] ~ 1,000,000,000 <l =]yl 0.8 %

100,000,000 <l o] ~ 500,000,000 <l =]%k 10.7 %

50,000,000 <l ©]2F ~ 100,000,000 <l w]%k 53 %
10,000,000 ¢l o] ~ 50,000,000 <l w]yk 25.2 %
10,000,000 <l ®]¥k(1. 5 &9 oA 41.2 %

T 6.1 %

IT 719 AEx7iga g Selyehs FA47F Q72 J3As5E Abdel Fn]stt
W oo v 8-S TAEHA] FuAME dHS AU 5 QS Aol AAHo| AXu HF
ste T bAe fist ApA o] A= HIE Folv WHY Aol

kAl ] AR Folel 8]0 AL E EAEtH YR FAAAE AR FZ2E
YR 5o s st Ao zr w2 yE AAAZE F Augs A 4 ¢ Utk
7]l AQF 9] Age Adehs WxlTErt AREE Sus AW A slEe |
HAANAEEZZ A AH O] T},

_15_



o)

= A @

Bl

S

DEIEE

S

]

ek Areld e AEHE eid

AAM B

A, A

°©

HeA RE=

T
N

W

XN

-

TEE

=

T

Ml ou AR Y] uhets) )

Z 2] (Free Access Floor) &+ Double Floor 522 %

| Ea

ol

=

Pibe) whetg o

S

gH) F

Z=
=

Y3, AR AR TEA) hek(

]

o]t}

)

o
=

11 9

[<]

H

°

2]

i

hy
1l

=

ZOJA]

3z
=

= 2o}, Wl A E
A 5 wA

131, A7) w

P
T

ot}

AA wAe

s

o) fi 7]

L=N¥e)
[¢)

l

N
B

B!

tol

L
e

°©

3l Abe ol

7k 28

I3

o 3

dl9)e) #27)

=%

o

9

A%
TEE

-

A A2 (]

5

=
=

P 4

AL, A A 29

¢}

zo]
el (8 AT, WAATE)7] wRe] AR o] of

o

Eis

S

3z
=

17k g

o]

2 o4 2
_Tj,]

s}

)

s

4 Holget o
Wl o

1=
A BaE A gl

ol
=~

H

)=

.l

st 7

o]=?
9 g o]

o 14,
A,

il
<]

SEIESER
a7 5o thelzh WA

SH)

I<]

o w4y

/?3]'

Ea
N

=0

=

J

Pas
=

spo] Ao] o

S

=
=

=
3

AL, 71715 719

°

.

o] ujete] Aol & ofxeul A o] 7]7]2] F|AE

71717 A=

&)
o weA AHE

~
o

ofiy

4

o

=
¢

Z20]) 3

_16_

2olg RAsE W A



3 w7719 o] % ul
=~

)=

2ol &

3z

N
— =

Al

=

ol

ZEAAAAEN) O R

3z

SERES

) 3
J DI ~
OM = o N ™ oy W T
NI T ET
g * e R
o S = 5
K 5 oo XK Hn
— X 3
B = R . B
IR 2 .W.L W_ o £l M unu_,/u
™ op o) o 3 S
o o X = B ) ot ol N
‘ﬂl ﬂ ﬁo ﬂ/” O EE ,.w \WE
W N 4xﬂ}%
il N o
) Jo T AT N
0 o
MM a 2 % o p| o = W
Jodﬁ e %ﬂﬂe%?du
= T &O%Mbﬁﬂ
L TR %) ¥R TS R
~ o i X o
< § - = W M mo )
X n A o o U W i N
v 3 © o o R (L
) o \Iful o \IjL ol_Il °
ol T =0 W M b E
oo m W Q) ok T
T X ! gt o iy ® " mﬁ_
- \I_V _
R @Jﬂu%ﬁ%v
2 ol to s K w5 o
= . = W EK =~
g By =W oF e
) — z A
MEOﬂLoLMﬂ FUe e r
ma.m%wﬁa %Mi%MW
7A . ~— .o —_— wA ‘ﬂAﬂ H
SIS < T ® T ) KR
do TR W ox T ﬁﬂﬁoﬂﬁ@o
wZZ TR DT .
ER S 5
S T J B R o
i Mm o T %O
PR XOxOR

_17_



T A&

Jo

Z20] 7]

N3

BB EE R ES

A
=

AL

o
=K
Np

7
Jo

22!

B!

O

1 A7

An
=

(1) #4d 7l Aaef W

B!

)

Z 2] Mockup

A 2 (gh) 7
(Sh) 7t

7
—zlE ol A A%

—HAgolE AA
— U] 7 A A
— AR g o] E Mockup % A

AA |- R E o]
— 18 —

)
=~

(3) "AHlE2] 7
(4) 12k AlAIFE A=




A
~ mw_.‘_
™ .
ﬂL ]7F l ) Ho =
TR B w_m wm - 7 ;
Jlo - 1 1\_./ A :
oo AL Mo d\ru S : m\L : |
|2 ﬁ 5 F .= x & = s
JI FL ﬂ_LH ,% : ] ‘Xlﬁ S ~ X o _ ‘_Iryl o~
: = N 3 o W < r Jo pare) o N
OL ; _ N | = o Xo = o
ZT = nmE ﬂo ED WD = ‘lﬂ ,LOI =) ﬁo ,.;O . ,;H
= ¥ . KO : - : ¥
~ o e X8 < X < =0 < X .
.W.u o HL = WL < T 5 X ,b M_ TH - . - jrl»
= KO N = - s : : - i - ﬂ
) Nd o ov By v o A : A_ : 1 :
= B 3T B T T ] X B i : A : : 1
Bo B T = | = LA b : : 1 A_
J.ﬁ T iy A X o] - Ly : ,A : \Aﬁ
_ BT e R X X <] B E : 5
7 | 13 ¢ i o o =
_ - 5 3 - X v} 5
o xRS ~ & T i d :
I T X B o = = o | <] b :
o L T To X TN G e - 1
~ _ T 3 < B G - 3 :
| . = | < Al <]
= i by R T
e Jo = | - 55 -
Hr 0 < ! ,m_a < de P ¥
M= < : ,may
| n_w _ [ <
: T
m : <] T
me _ME 3
<3 x 1@!
el .
o = < X 5
(1\ Bk iz
| 2 <
‘ > 2 t
| * o
S & X =
DR
: @ T H
—_

_19_



_20_



23U leNng o8

Al1d sl 7es®

ol

ol A A~

Zzoli 196297 vl=elA @ AAA N7 A 2
o} 29 ZFHXEE F-AstHA vfgERe] uiXE FF

gsto] AA2EZOAE ol g3H= A7 AlatE ek

$euhebel = 1980 T (F) AR EAAH YA EE Fato] AL
o ABHAB) EE ARAEY Aol BUW old AFYALR

WASL QI 53] A% QAHE AP ARG THS] AN ole A E

o AAAIE AE o] AgH T Qrt. Eek IT FRUEDD A1E7F FEEUA dol

AlE

59 Fet %
N AERolE E

Z 9] (double floor)

Z7bsha Qe Aotk
z=

il

(Platform floor), #@¢]=E==29 (raised floor), &=

0]
Gol2x ARG, gojollde & 5 ko] AILIAYE

q»@wRJ?ZﬂHFhllgaﬂo & TEA flel fA s
b= AFAANZAM FA wbeEe] Ftel dg 9 FAMA, A7) 9 dAAd, 74
FeE & AAs] APt ARstE mRsta Augite AHEA s Aol
=449 AFsES FYATIE ARt
<E 21> HHALZZ0{2f He
T LI
N ~FEZAH A A(ACCESS: HE, AFE Lol AFE Alxwlel Ju
H 9|5 9AY wdls D)9 ZEO(FLOOR: vk, wieh) o] §AJoj&A] o] FmtE
olsute, g ZFo] = 2-9do] EF(0/A floor) g% 3},
AREAANLT] A JIAA, T e Fgoly AN FojlA
71E FZ2AY vtgelA 20 ~ 60cn FE=9] Fold wRAE HXsta 1 5
Fol B2 ol AMEFC]S] HXA glo] AA g FAHS wjMsiAL
ey | TR Y SNkl IR A %Eﬂ%MEw%%a%éﬁﬂﬁ%ﬂ%
= 7% .

4
= v
59 HE glo] mete Foko] FoAulo
SRR so] ARFAALGS EEF
o1t AR B Aq% REA ALED ARE Ao ALE

NAAEZO]Z B}

_21_



)

5
o1

o]

el oA

ZR2ol9 A

oF o4

o)

15

Holx

o A AALE T 19979 1299 I

=
=

b Feo] A

o 2ol

PN
T

l

-

1 X
35

1=
=

= 4

A Al w2 2t

A QL oA 2 o]
A}

=
=

o

15|
=

/g—

0} O
5w

71520] e E A

ojo

s
s
&

il

Ho

o
HH
o)

HJ-O

E=ol

oA

Zo]e]

3z

=

Al =3

S

Al 2

oN

=5 27
-

A

DR ESERE-E PN

kv

o
L E—

(19 2.1]13 #Zd.

Z ] (Access Floor) |t}

o ¢

N

=
ar

pul 7 ee 5114

+g

R

(clean room)

A7} A

17} 275
HAoH, HIols Eolb o

=
&

A
AEE §(594, ARTLY Aol »

szolN 28 T4 A

RO ®

Tk

Z 20
@

3L

3L

— HloJEl&Al AFYAH(SD

- A EHEE g, =

A 2
Al

ol
ok
o

e A S
-

2] oAl
o]

ojn

et AR Aol we o

S

2 AEE ARE

™

_22_



w]ﬂﬂﬂ mﬁﬁﬁmﬂ%m ofﬂ
S N o o P H
N T o2 F D g
oF o o 3@ O =1
ujo T o o o}/ u,ow S =
= Tz — ™ 7 5 O Ry
tjo 0 T o o= ﬂuuwﬂﬂ%% mm;l
= - ja - Z o
" N s ) MM < B Mmh 7o mﬁ ™ =
ol [} X° =0 oy Xoem © %
&l ®r ujo Lo. E on o WM mu o g Mr o Mw X©
A -, ¥ T RN - L&
a & WT__ O o wm ARl o o % O o ™ o = =
ul .o W 70 __M._ ~ ol U = R i B
H @ oo T o~ = 0 o — T ~ o] - P T M o
i < 3 w| ol foF . S NS Tle Lo KR X
T . & ow o om o ® T sy = Wt B g SNV 7
g ¢ m M @ m # OWE o Mooy ® = o= Mo H
. o M WM T N Rl O3 = i N = N
&l Q" ol M Pl - no ~ _n_l z_.E LOD ‘UI k3 EE [y o — ﬂ_OI N ‘w—r‘._ ol
moox Wwo@m o o@m W of e G W T2 =
< <l i AR e 2T D T
& = Hl o F o R oo g LT o M T
L o) {| o I3 ZEEa gL HJ %0
= Kl ~ = o —_ OME - ﬂ + ¥ ﬁr ‘.;Hﬁ
Kl ] = =1 = | ,ul - — — -
T = uw < 3 AT H Vo 8 & < = = = s
R oo 08 @ ko o@w omF LR H b & RO = T 2
= 4+ X I w T o« < o TR FEWDLD 5 M oA
CURE T B T T . 5 0 < = e N o <0 Aol
wo® @ W TE W K R SO owox & N E o
= — o —~ Ho<omo P iy o wr
ni o uro % mE = — X T 3
i £ T L, FS gEnrgE L b
— S F M a ™ = s W o oo g AT
LU = Aem o S o = o
= T — kg %0 M < M o
R SR RS gn _FBago__®
Rl - Sw T _wml gelT N Be g T
_ ¥ _ TR T A T N I S A -
< N = __H_ ﬂﬁ.o Ot ﬂD El E._E —_ ﬂao Ot :i @ro ‘O| — ‘;ﬁ ‘mwo
Kl o Rl o Y = N oo X = oo LT o
— — — - N xX HT T = N Nfo —~ :.;I T
~N ~ ~ - il - T o o W Ko B 3 Ay PF
o OF - o )l Mroop =W 1Y o T TN S o B
S SO &) ol WO Al © -

7171, AA 2], AR SelM FE OAREHLL
— 23 —

-
o



PR

o]

=20

A ARG AL

¢

AlZ1aL ghol ARG

oM vk

=

Fo1 (2F30%°17) MDFEA, 717

A7) sl e A
e}

T

o]
pal

)
FE4o) e

S

el

5k
=

al

I

H

3}

A

@ E3ta (Steel & Wood)

—

EERE RS EOE I

L
R

mh 77

KeX
=

=4

o

EEEE
o,

5 9

.

Aols Edo]
)

A
4

=

ol

ok

2t 3
el z7o) 7}

TP
4

T

1ol o

oH Al

]_

[€)

=
—
Al
LS|
=

41 20~60cm
— 24 —

o

B
)
I

=

I
j=3

AL
]

%

Al
A= 7FRZAZ 50cm X 50cm =X 60cm X 60cm A

A k= Aotk ey AY e A

[e]]
20

R

S

15 Pl el

=
=

2.2]
A

9

S

9]

[=]
F= Al

16| o] E

=]
fud

2
WA 1%

2o
=

[e)
B 174

3z

—1/“"-}—\-’37
A
ﬁ7
LSRN
e =
TC
s

[¢]

o A 2A

Z2oe A AT

ZolAAge AT

|

H

ol

g ol

d

<9
ALzt
kel A7)l
ol A 2
Q] %

=
T

7

-
k)
s



- & - XX type
;
=l
HXIX type
Al
= A= 1A type
ol
=
H
S XF=X8 type
'L_lil-
€]
=
- SBXIF type
= X
=
o AEXE type
2l
E tHITE type

(23 23] AMAERO XX TZEA

S utetel A= 1980d ) Eubel SVl FHE AL AlFo]l o]Folx ghon
1990 dlell oA 7HErd, ARded 5o mHnpbAE AAkeE t719de] OEM
o=z FHel Uyl HZde FAAEFE 5 At

1988 AAAZ R0 AR E 4007500919 AEF oy, 109 H<l 1998
£ 1,000919 R AFsRon, FE 2008d e+ 3,000919 AE=E wid 15 ~
20% A A3 Aor FAHEW, 53] 911829 AAAs] Soll thulslr] 93 Wy
A 2E FEARRIQ ARET AZAANGAE, 77HEAAG A "ol B AlE 5, 8
R o]  Fo] oAEY, ddE A8 WP A HES S dHolEAE 5
SR AAAEZE At Wl A Tkt e FAlC Jern®E T A%
FAEE dFst Aoz o Hr.

Ul AAAFEZ] FAA TIdA dAste < 2.2>9 Zow, dA ddef st
KSt7 #AS59A = 187 ot}

l:,

—

r

_25_



<E 22> HMMAEZEZ0] FRYL J[HA

4 A 3 = = Ay A W @
LGslet _ 30099 | spere), Amneta 5
OEM &+ B2 A AT
ghsl L&C 1809/ v =
A iz
) A | AEEEe 1509]/ -
&) W OAZ =0 30091/d -
o | 2 2 o] = .
(F) 3% = Ay so0ei | Coe 8 SR
s AE a5
REEH 0 24 7Y BH0Ix U AXSTAN AWEN ¥ +eHY

O dAE AMZAFES JAREZ S B 19979704 (F) B7F A9 50% ©
&= X}X] stal FFol 30%, 718 20% EE=E Awstdodw, IMFE 772 (F)

P RE AGE@RA Agel Makstel, (F)AnG (HaPe] FrE s
200840l (F)AS7F HE AelswA dAt Eage] b 2 AN B
st gk,

@ £AEE W BAAL 20%FEl 1 AEAT FB0%IE otk ZAA Fg
gol Agste] OA Exolo] Wol AHgHoY WE Bo| BAZ ~AUAFS 74
N

® dFeEade] A8 ARE FASE R AAAAYo] Aokato] BrbsaITh

@ FFUE QLB FE REATFY FUF AHGHLH, 2UA AH2E
2ol Wy Fo AL glo] BRvlF AAAZRO] ARS FARE RS TaAP
Ageolet.

® 19909t} FW7HAE 10010 Al QAT A 2570 GAZ AAF 723
FARAL s 9 Aol

® 2t ARARALE AT AAAERE YA AL g Agolth 1 ol
G asmeel AugAS s A5EY A% SA A0 £
WMol gk ol8l %% Fow sl o] FelAA Rt 97] wWoltt

_26_



o35

959 A9 AAAZzolel pAE HAL
B 2ot} gey ANAZTEAE I Aor Al
ARstel FAY A EHE FEsL o

73

=
Fol BATANN FAFAL F5hn ASARPH S FAFACE 7

N
-
©

2 B B2 Aol daAe va] FE
AH S ol AP A o] AHE Yol FAHATT & F QAT
AR AT JIS AL450) oA A AERo] A Al
Components for Raised Access Floor)& 19974l A3t ¢
ol e Algstr] flst wHe AASEL vk B AlE S84 1994de] &=
]

N
=
o
w0
24
o
@
=
o
A
102}

t}. 20090 71&Ad% 7)1Fo] Ud MFAGE A&st gk

e AE Y o] AW 35.6%9 F& AFES, 1997dl= 94
Eat Fo7F 780% mE HAE 200097HA AL, o] FiF FHAshe]
20079l 5609 mE °F30% At AFo|th. 2Ey H dlolHAE 5 &
o] dojupas YA AERE] o= %—7}6}—5— FAY.

@ 19974 o= AF40%, 7Y 60%2 Hl&ol oy, 2007d+= 21%53%, 274

P
2ef

A48 2%,

il

Floor®] 95%% =}A|3Fal 1o

FEA QAAER Fo v AT AV QAAZERe] Fol vhE A
& 95, 19959 nHAAS AVIZ /B HolEl e, MEAAAS
How AR e ANANNE APHOE AEHE Ae BEE AN A

EAAE WAGAAY FEAAG 7SS A8 717] AU (AR o] o}

® 134 1968 E=7HA L 7|A Al AAHAE o] el 1978 mofr] @7] A XA H]
|



A BRAE A8) EE JRBANAF AAHE F AAE WAANAZR
o3} = 3 AAZZAAAR S FES= 5 AXNIHE HAs)eto] 27 &
TE 8] 9w st vk
<I 23> WHAEZ 0| MAHAZTZ(2008HA) (2He:A 9l)
T e g2 ki 59 5
Al 172,500 34,500 5,900 27,700 138,000
AgEA:Z 719 EHoA] W dEREZZGAINAFAHI] A5
<¥ 24> HWZXHO|IE2| MAH A ETLZ(2008H) (SH2f: &)
T | = qE 3= = FT
Al TR 2,500 4,500 600 700 1,800
AgEA 0 4 719 FHolX W dEZAAATHES] 2 JAVIT A=, T34 RFAHE (2009, =
AREANZATLY KOTRA)
<E 25> HNUMAZZO{A[AHIQ] MA A ZTE(2008H) (cHef:ef =)
T ek 2] & ki =g %3
Al BB 1,500 3,500 300 1,000 1,500
AuEA 2 719 FHolA] W dEZFANATHES] 9 JAVIT A5, T3P EFAAL (2009, =
AREAZSATYE KOTRA)

_28_



17} A5 A 02 e o] A8t dAl 3l

_29_

i
X
X >
=y "
A B
Y H
o 5
oo :
3 ®r T
ojiy o i
o i K
< o s
<0 X ol WL
A boox :
N Y
i g X
o) X ﬂ
o = 7
— ‘q ;O
N N ]
o | M X
T > P <
™ N X2 i
) s N 5
= o N *
. !
el ) i
NE 1) WE e
Y = T
oF =n e
& = I
—_— = = 2
5 o o i g
) ) aﬂm > : m ;
I - I S i im
3 N o|J - :._
3 OC o & B #®E —_ Py
o A : :
/T o N ) i ;
4 o L 5 0
T o | o E n_ 5
T o) o M i
Og [ ] ]



OS] Fmom HUFACER CIECIL

F: mam
-~ \J
{ J
T= 21y '\o_z' \\F \
\‘ I:‘
»
W mEFY
R : MgImo] mapgrey
A x[of NsMUEx(FHOISAl =0[7F HF

o 433 ZEHlo|Y S o8 AAAIL FE Al

il i i ] Fa

HA| 7 0] & HER L |

_30_




o ZYo7Io|EE o] &3 AFATLRIA]

4tonfe] FTF=7HA A7 e
100mnm| Rk} o} gRe-gho] =
2 71EY AAAel A9 Bt
o= Agglol EA7be

AL o]5AXNZ o]|feHE
olgo] &

_31_



Hr

el
o

o

4d)

(€]

] 4]

_1

L.

s

= "o

"0 Bl T
o) 57 O
o1 oY 7~
ofJ ol <o
mJ =ros)

FEeTE e W
RERRE BERIER

2

]

K0

CtOIAlOI

AR 7HA
A7e a3

Ao
— =

il Azl o 25 H

O

n 5 Isolatore} FA @ u]ef <

X

33l

A S

1l
©H

3
==

)

Pk

I

A0l A&

(==t

\

3\

Mg

=M

o7 A7

_32_




2. A=

O vl=AM = AP AUAsE 21483 (Ceiling and Interior Systems Construction
Association, CISCA)°ll4]  “Recommended Test Procedures for Access
Floors"® 1tZ< Astal lou, Aol dgh Faolv 7ISx7F A AA &

Aol s ARE g sk At

@ w= T FAAT dAtolH AE ] AAAEZ o thdh AREAIES] B¢
CISCA 7t &3 A &S ates a3t Ut

® 911H|#3°]3% Federal Information Processing Standards Publication (¢35} X %]
garA) ol ARFAAR HAXo SlojA EelF] 9@ #FH Roo] #d HA
o 94ES AAlskaL o

@ Tate A= JAAER G ZsAdst A, AS o= HviA9s 7B & A
ojth. AAAIAZ wl=ol 4323 J=, Bepd, dotx e gtest= ol
W, A FAAEE 6,700%m o] AL
.

® 20019 9= ofd:M=29] Kingspan Group & QI53le] A AZZ o] FofoA A
AT A2 & AFAeta Ut

® vl=U AALGA = Interface Architectural Resources, Inc., Maxcess Tecolgies,

Inc. 7} 121, Access Floor Market Share &= ¢F 40%E =}A| 3 Qlt}.

(28 24] tlolel HE 2] AM2EZ0{(TateAt)
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Sro| A AMAZEo]e} BHE 48 PSA(Property Service Agency) oA 43k
The Quality Assurance Unit for Method of Building®l4] “Platform
Floors(Raised Access Floors , MOB PF2 PS"ZA A#F ©dA|el AF$ oty =
A e 5 Al Wi tiske] A ska St

O =9 A¢ eux, AFHA, Avld, a9F s A8+ Access Floor AHE
ofol = 4 =re] HEWETSON A7} A5 FExjo]t),

@ E2o9o Alme] 3t JF A% A E (Contingency Plan) 9] d3ko 2 BCM(Business
Continuity Management;dFAH5AMYAHE) S 9= FSA (Financial Services
Authority: 58725 oA 7to]=gkel oz o] g5 glom, ddFTAaAAHNLA A3
719 AAlel disliA QFAE5d GRS st vk gk gjrsfo] JooA
Bgel Aat Fodd Bfels FAR FRAIAES] Hs] 8 A A3k 447k 7t
YRS JEAARVIRIERE ZE5 5 ekal Qi)

@ olgfgt /Ed BS25999°] A el E9lEo] o] gstal gl

@ o] 7tol=gFeld} ¢y Eo] ISO/IEC 27001:2005 Information Security Management

>ti

System—Requirements

® BS 7799-3:2006—Information Security Management Systems—Guidelines for
Information Security Risk Management

® ISO/IEC TR 13335—3:1998—Guidelines for the Management of IT Security —

Techniques for the Management of IT Security

=lo| A= German Institute for Quality Assurance and Marking©ol* “Access
Floor Quality Assurance, RAL—GZ941"o| A A& A Ao thst 12 9e A A8t
o1t
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T gFoAL Qe wofolty. 53] o]gE]oli= SVPC(Seismic Vibrations Passive
Control) & ©]&8lo] AW OZHE TIAE Rostual sz Eofella] AAAN AAA AF52t
NE AESC dslids olv SVPCE o4t Uxlidss 2
oo A SVPC AJAEIS] 282 053] gt A+-7ol

o n
Al
;
02,
= J
v
ol
Y
=N

ojgtg]ole] A4 EIAE AXEFOETYH HFsly] 2t F 74 idol ALH Al =],
I 3 dAAelzt 7 HAO We ORES FEetl Qv vEdE WX (seismic isolation) D)
& o]&ato] AHs HAANAEE A geto] 7E vEdES et Aolth v & WS
AN EsllEe AsAREANE dshs Rl ole E3hiEoe] Ut UixladA e jxld
ﬁ]ﬂxl U H”ﬁoi AHE vt F8Eo AU 79 Fx2=Y THENH AdsH e
wo] Q= gl & 28

e 34| HDRB A|AHLS &89l Riace’dd] H3

SVPC, £3] HRAAAHS Agsle] E3lAE H3st Al 24 WA Perugia = guE3el 2l
Germanicus Emperor?] %3} Satyr of Mazaradel Vallo9] &% o}uz} Reggio Calabria B}
=% 3+ Riace (139 R3E fs A9 3979 HDRB(High Damping Rubber

Bearings) 2 A48 (719 ) o] 488 & 4 Qlth

rlr

(a3 25] MsSAUEX M2 Al (The Riace bronzes in Calabria(left) and Satyr of
Mazaradel Vallo(right), Italy)

1) WX (Seismic Isolation): H&AFFX(HZF LT HolEd )& o]&ste] Axsol ALdx= AS 7ol
A2 F535+d X]?JOHHX]E %‘i/\lﬁﬂ 28 v T34 5 H

2) HDRV(High Damping Rubber Bearing:i7t&AZuF4=x]): 7 Ho] & 152 HAZaXHIAAXE
o] &3k N E 7]



Messina &l 9l& Neptune¥} Scylla®] ZZPg0 24, o] AZEEE oyA|Aatal
BeS #¥3d= SMADs(Shape Memory Alloy Devices)3 9} o]9} H3ate] Axg
steel—teflon &2}o]|942](SDs, Sliding Devices) & TA¥ T th2 A4l WA Axlo] A}
SE A" 2.6]).

[22 2.6] Scylla and Neptune, protected by a SD/SMAD SI system)

3) SMADs(Shape Memory Alloy Devices : 337152 ol&sto] AWM 9 WEE Ao]F F2oA BLHEST
#A
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e 3D HAANAES AL3 ZrlA|t] A¥t(Raman ship) 2 B3

Hol= 4709 32Hd IFARRR Y HIANAES Adkste] AD 79dol HlFH]A SRS
(Vesuvius volcano)® #E8 4S50 dst] 2l 7IxF 238 Ud wi¢ FAA7] A%
Ercolano (Naples) o|A4] =¥ Roman ship ®& o] #4315t} ©] vli= Ercolano (¢]€=]o} )
of & adf Zof BAIY 5 WEshe Fol 1982We] HE Rz H wlEA, A7]= dolrt
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(PGA, g) (g) . S%Aﬂr/ﬂ ﬂ'*j“E . S%Aﬁtﬁ ﬂ’:-‘l“lx:_
THEHIEE (9 ol THMER (9 | THYH
Elcentro
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1. 319 7I&

(1) NEBS Requirements : Physical Protection(GR63Core)
1] = 9] ZAIAGAFel  Telcodia®lAl:=  NEBS  Requirements : Physical
Protection(GR63CORE) ol 4] &2l = ALl Al E = Ao st A3tst Y4 4S +f

gt giok AguEe A7, AR A, 2 aEdEoR %L%_'—é}o% 3528

[e) =
AA R o ATl A ol [1¥ 3.14]F L oF SHAAEHS nkE3lo]
ofF gt}
n 2723
— XA A Huwrrake A A7 AL F
— AJztolg el A A (VERTEQI)

=z
— 2% 24 : stroke A 250mm FAAEAE7| 9 AETA)

4= W2 1.0 — 100 HzRAZA &9 ASHF32)
— AR owE e A NHE 0~47gor FRE Yor, AR uhet
HAU7t&E dAES Zone 1,2, Zone 3, Zone 4F TR A|AFATHKE

3.4>).
<¥ 34> AHtz=zof W& BIIEE BY
Values for Upper Values for Upper
Frequency (Hz) Floor Frequency (Hz) Floor
Acceleration(g) Acceleration(g)
Zone 1&2 Zone 3
0.3 0.2 0.3 0.2
0.6 2.0 0.6 2.0
5.0 2.0 2.0 5.0
15.0 0.6 5.0 5.0
50.0 0.6 15.0 1.6
Zone 3 50.0 1.6
0.3 0.2
0.6 2.0
1.0 3.0
5.0 3.0
15.0 1.0
50.0 1.0
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Response scale factor
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\direction
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direction ..-" y
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(b) Acceleration Response Scale Factor
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Time (seconds)
& direction

Accelemation (mormalized) Acceleration (normalized) Acceleration (normalized)

Time (seconds)

(328 3.19] NTT DoComo ST+ SHAHEH

m A A9 <3 3.5>0] yERd mkgl

Zol, RO4 oA R127FA] @A o= Hu7l&
TE 7 F o, <FE 3.6>9 7]Fef 98] WA S B

<¥E 35> xS £l = HFZiiarget value)
Excitation Level RO4 RO6 RO8 R10 R12
Maximum Acceleration (m/s?) 4 6 8 10 12
Maximum Velocity (m/s) 0.5 0.75 1.0 1.25 1.5
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Determination requirements

A B F1 s 5 L olF 7l5fA
(Functional Problem) F2 AENEZ 7)o HAA G Ad & 7]=38
P1 T8 Tz E4o] Sl
=22 s P9 9 ﬁ\t*é‘?ﬂﬁéo] FogFol WAsHA o
(Physical damage) 50mm ©]3a})
P3 FLTINAA S T BAEA s

(5) T
m AT FES vlaste] By o xel gow, &
Hé e}

Telcodia 714 % NTT 143 HE A

<E 37> Wl J|F2| JtEE BHe vl

e .
o 2 Telcordia NTT NTT DoCoMo IEC
Zone 1/2 2.0 AE57F 2.45 damp 10% 2.3
s 53
(2) Zone 3 3.0 AE6 3.06 5% 3
Zone 4 5.0 =7 3.67 2% 5
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<¥E 3.10> X|Hre| 2/ (KBC 2009 F*0306.3.2)
45 50mel & BEANEA
ARET | ST 2 guger | mregad N | uesdess
(m/s) (E}4314/300mm) | Sa(x107* MPa)
Sa 7 A\t 1500 %%}
Sy HEokA| uk 760914 1500
DES AR
Sc . 360914 760 >50 >100
Sp cheb sk EARA] 18014 360 15914 50 50914 100
Sk A okst EAFAYE 180m] 9tk <15 <50
2t AAAHEY & E
G719k F7)1x9 AAAHAEY 7S5 S Sps, Spi oFd Aol &ste] A st

Spg=9X2.5X F,x2/3

Spy = 8XF,%x2/3

<E 311> ©FI| Xjet SEA S, F(KBC 2009 F# 0306.3.3)
A 7 =] <
A WEF
S, <025 S, < 0.50 S, <075
Sa 0.8 0.8 0.8
Sp 1.0 1.0 1.0
Sc 1.2 1.2 1.1
Sp 1.6 1.4 1.2
Sk 2.5 1.9 1.3
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<E 312> 1Z=2F7| XS EAF, F,

v

PEEE
AEF
S§<0.1 5§=0.2 S=0.3
Sa 0.8 0.8 0.8
Sp 1.0 1.0 1.0
Sc 1.7 1.6 1.5
Sp 2.4 2.0 1.8
Se 3.5 3.2 2.8

ANA T ANERZIE @57 AAANED AEE(SDS), F1% AAANE

T, =0.25,,/Sps
T, = SDI/SDS

AAAAEY 755 (Sa) & 1HH o] A3

Sps
T<1T, 4 5a=o.6%T+o.4SDS
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<¥E 3.14> =550 sl 7 == 454 e (CISCA, 2006)
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1L ]
Equipment —— Access Floor
=33tE
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Ll b e Lo |
Equipment —| : :
I I
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on Wheels | |
7 1 I
= Eﬂ e (Rolling Load) | i
= 0 — | I
(rolling test) ClcCRNeN
I Il
5453
Object —— M+
Y
Drop Height ——— |j
¥ A Floor

F4stkF
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_ _ 1.9 X+,
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ojelgh AMEHE dElste] AFuete] TSR SEHRE A AE 2 (3.5) % 2ol A5
T Sl
B =(28-1)z—1 (3.5)

1054 = 20531 & 3054=
RC, RC, RC,
= |i—-1/N | Sz SRC = |{—-1/N |Sx SRC = |i—-1/N | S=x SRC
= = =
R 0.91 3.44 | 4.10 20 0.95 1.88 | 2.24 30 0.97 1.30 | 1.55
10 0.82 2.98 | 3.61 19 0.90 1.79 | 2.11 28 0.90 1.26 | 1.47
9 0.73 2.56 | 2.98 17 0.80 1.63 1.88 25 0.80 1.20 | 1.37
3 0.64 2.20 | 2.52 15 0.70 1.48 | 1.67 22 0.70 1.16 | 1.29
7 0.55 1.88 | 2.12 13 0.60 1.35 | 1.50 19 0.60 1.12 | 1.21
6 0.45 1.61 1.77 11 0.50 1.24 1.34 16 0.50 1.08 1.15
5 0.36 1.39 | 1.50 9 0.40 1.16 | 1.22 13 0.40 1.05 | 1.09
4 0.27 1.22 | 1.28 7 0.30 1.09 1.12 10 0.30 1.03 1.05
3 0.18 1.10 | 1.12 5 0.20 1.04 | 1.06 7 0.20 1.01 1.02
2 0.09 1.02 | 1.03 3 0.10 1.01 1.01 4 0.10 1.00 | 1.01
1 0.00 1.00 | 1.00 1 0.00 1.00 | 1.00 1 0.00 1.00 | 1.00
T T T
7] 1.20 | 0.80 | 7= 240 | 1.60 | 7= 3.60 | 2.40
(sec) (sec) (sec)
A} AF3F A3

s 1.98 | 2.38 B 0.99 1.19 B 0.66 | 0.79
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<E 3.16> UM AEZ0{2} dUAUMAZZO0|2 H|W

T YA AN AER UREAA A ZZ 0]

ke

g

&= 145.0%145.0x2.0T 100%100%2.0T
FHAA 33.0%26.0X538.0X1.6T 30.0%25.0%550.0%0.8T
Jee $25.4x120.0L $19.16100.0L
A $12.7x545.LX1.1T B8y
AdEHolE 130.0x130.0x3.0T oA

2 042.7 %
A FH o] 2~

(2) WAANAERZ ] A

Bagudel A7) W BN MAS st GHATRE HA s A AAx
= © (2% 3.2713 ol vehd & ek,

[28 3271 WMAEZEZ =0 &st= XX

o] 71 A
Ky: AMAZZ o] Ao AAE = A5 2 3ks (M*g)
Ky AAAZ 2R 2] F 20| 28315 #1718 (M*Sa)
hgt MAAZZAAFZ =0
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(23 328] WHAZZEO]
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MAZZo o] ZEshs AW AFAAFZ7]F (KBC2009) 2] AAAFER 3}
A7 EA7ET W 7 EAAN g ok H AFAe B8 e o 5
GAdEH” & A gt 2(3.6) 2 ol AYT 4 Qlrh
Qp=ma= W% (3.6)
A7IM, Qp ¢ A8 AXH
m A
a g 7HEE
W A A skE (300kg/m)
a @ FEAE
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MEE JRAAMGAZ R Azt x4 2 Hekto gt KS F 4760 (o]& npet
A) gtAel wet Al FEA KS F 4760(01F wheA) A= A5 s&ak= AW
dolel +£0.5mm ols}, Azt i Aole] 0.1% olsh, e
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<E 317> YUZXHUMNAZZ AMMES X L HEET AIgZD
) N 7% .
AlASFE AlA Az Al3H
Q7 0.9mm 74 7§C;]94 0.1%
|3t
19 599.9mm
2w 599.9mm
Z o] - 74 7lo]o] + KS goéé760
3¥ 599.9mm 0.5mm |3+ 8
4 600.1mm
—_ o 9 7 uke B9 0.2mm
FHE 0.4mm 1.0mm ©]s}

Zo| AAFEL e A 9

FEE ANEZEF, KS F 4760 71#
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, =9 196N9 £22 %S 7Fskal 4,900N
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(28 330] th=etd AlE

Ay AAAZ R A AZ RO tEt W=k e A A= <3 3.18>

< 318> U= MsSAE At

SAMPLE HO % (mm) A7 (mm) (KS F 4760)
U A A AZ 2 o] (3000N) 3.0 4mm ©]3}
W AA A ZE 2 0] (5000N) 3.5 4mm ©°]3a}k

<HE 3.18>04 <& # A5o]  3,000N, 5000NE #Hdo] dt5 AstA] A AAAAZ
s .Omm¢ 3.5mm=, KS F 4760 A& 7I=% 4mm ©|3&

B RtSske Ao ® yeEth o] AHEREH Wl dAAEzol= A @ s 9l

AN AR tsol e HAAE FE6] SRt e Fow FriETh
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[Z2§) 3.31]ef YERH uiel o] W,—-5009 7F43 F5 100cme] FololA AlHA 2
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Aoy #4 3} ok ) 5 2 2 AANAZZO
Aol AlasEs HE vhgAle] Ao met Wsd des Tws R ¢ S Ao
2 gagc

Q 1713 =w1 500

— 600mm —

0I% UISHAl

Az -

A A A A VA VA V4

[22] 331] HIEHAS LESZ AlY DAl

2k A

Aaell Aless WA EZ ] Aol gk b H7tE HHCe® KS F
47609 gt el wel S48
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L
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e
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ki

©@ A8L7
HZA 5 17.5mm o %°] 7.1mm °]v, £7] AA2 FA+= 0.8mm ¢ F54 &7
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FYE FF 237E 0.5cm®E ALt
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Atk wEkA AMAEZZO] AFA FHEAR

2] = s o] FRHbEA Hr.

2ol FAAY] thste] KS D 95020 wet 484)%F A5
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<#E 320> UZAMAEZZRO! AMES LAY AHE D

N gE A8 A A8 3
EESTR-PAR 9] < KS F 4760
|= 0 IR USRS I =1 (4«75]—31,] H:]?SQO]L]— \:t‘:o] o]/b]_ﬂ_%

(481D Slofo} s ~2008

ik i de AE

A5 Al Al EZ 7 vpebde] 2% FAVE Aeshs dee Adshs
Ao FAAZZ7E AVIE vhAd 34 A7IAY ZiA AN Y Gk 7]
T Ae5HE HAHOE KS F 47609 el wet skt

O w1 - AARZE

@ 14 : 600mm (L) X 600mm (W)

@ T ¢ lset(471)

— 571 ¢ Al HAEkE Vp = 3000 V ools

(2) A7)+
KS F 4760 ©]% w}=A] (Raised Access Floor)

(3) ABFA 8 P2

N

@ A¢=47] : Range —20~20kV(H4ZA 0.01kV)

@ EFA R UdE g 718 244 AFE R JdE g gl
@ A 2% 21T
@ AEdA F% 0 37% RH
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[ 333 tHddsHE

A r AR A

(1) A1&A

O F9 @ AARFERZ O

@ 4 : 600mm (L) X 600mm (W)

@ % : lset

(2) A&7+

KS F 4760 ©]% v}9A] (Raised Access Floor)

(3) ANEAA =D AlFxH
O ddAAE A]¥7] @ Range 10 ~ 1,000V
@ Aga 2% 1 21T
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©
>
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e AAAER] fo AFskE= 7HE Aol akg e AEAE olEA7I=
o

= A QA 8

— AEFH YA ER] 2F

— AFA 4 1 1) 7R X AlZ X AFEE](BX DX H :600x600x 450mm)
2) 7FEx AlZX AF=o](BX DX H :600%x600% 400mm)

m A& 7]E 0 KS F 470601 vl=gA) 78R T EH25A18

3 A

1000N A7 150mm, ¥ 40mm, 2% 85HS o]

— =3l 1 5,0008]
R

IR B H(5HA) = 25t > MEETCT =

(T3 3.35] A& H Al 2oL
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H2}g1A) ¢ 3u AlFA F 7o) A

&
=]

A Az

% 1200mm %
1
600mm L [
!

<~ 600mm —

—

- AEA 25

A AFAD) 7FE X AZX A
B A8A) 72X AZX A

- Wy
A AFA  1.2mm
B A& @ 1.1mm
— ol &Jgh o] /-
A AFA I gle
B AEA e e

(T3 3.36] =2l

ST
==
3L

=

o] (WX LxX H :600x1200X% 450mm)
o] (WX Lx H :600x1200x 400mm)
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Q1445 % ¢ 3mm/min
= Al At
(N/cm?)
el 19 39 79 149
N FEA] 155.0 160.3 164.7 170.5
AAAELAD) | m=2g2 ¥y | Z2g2 33 | Z2EE 13 T EEE vy
EP940 169.3 178.6 182.8 192.8
ClFA L) | REEE v3 | REEE v3 | REEE 33 T 2EE 3y
H155 128.1 151.4 152.2 158.8
(Y2485 Al 2} Al 22 Al 21 Al 21
389 116.7 123.6 133.4 136.3
A48 2.%) Al 2} Al 22 Al 242 Al 22
33011 23.2 91.4 113.2 110.9
(FHAEH) Al 5} Al 2} Al 52 Al 52
MEE= 24.9 88.2 91.3 89.6
(&%) Al 2} Al 2} Al 52 Al 52
MEEE 2 10.0 161.1 191.5 196.4
(2%, 9343) Al 2} Al 52 T E2EE b3 T E2EE b3
A&
b ZEAIF A G A AERO)R HHAY FAAS vEFS M8 918k
e 226 sk ¥245S dee A, JFAAT § 39 olF 160(N/em?,
|Hst) o] AL EE Tl
15 Ao AEs3 e AFAA 3d AT o 150(N/em?, AT S
3ot e des HERSIT
e 20 VIS 3Yold Fwe Ao® YET




AQFFE BE 0 AAxERE FYIF) A AFYEL Fusy] A8 AF
o A= Aol WRsITh e Sl ANk AFYA AA] g3t AT &
A AAA AsRBow AMAZR} Ard 4+ gove FAAd i AsAE
of ¥ Basteh WA, AAAEReIY 2FRE U wese YAFEE Frhe)
dafel [19 33719 R HatE HAED Fasgth Ada AuALe ol
250mmE AHgEGon, FAYE g FAAZ nPstel 39 F AP FAHY
o ABAY AAE AAERC] AFvF AAE BAE wBS CY FALE FA
Zage] mYsel FYF HFL ststel F W WAWA, WAA F%, @ A

1:0

1(3.6) 28] Abg3tom, ok Ao 55 AES 3% Axdttn
7V w zbzb M AZER| o @47 EE 8.78 kNo| HH #HuAg 1719 44 E
]

T 2.2kNejrh. [29 3.39], <3 3.23>] uEbd nie} o] YA AER] A5
o] i ASFEs 3.22~5.63 9] HAE Zhs Zlo® yEht whEshs Sl

= gepkon, AgE HAA oA AMAZERd XFe] RN AFohe] 2ol
TA7 G Ao Yehdtt

[22 337] A& &2z AdA MR
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Load (kN)

(28 3.38] X2 M3

-
L

_____ —Specimen 01|
.,-,.r'r.— ——specimen 02
~——specimen 03 | |
——specimen 04
0 2 4 6 8 10 12 14
Displacement (mm)
(28 3.39] X[F2f stE-Hel 2A
<I 323> UMAEZO XF A HEN M AdFAY
L | AOEE [ AAWs [EmaasE | T A9%E
(kN) (mm) (N/mm?) STHE
01 3.59 7.06 0.16 2.19 3.22
02 7.76 12.34 0.35 2.19 5.63
03 6.78 9.89 0.30 2.19 4.53
04 7.10 7.11 0.32 2.19 3.24
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N
=
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12
X
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il
!
2
=
o
ofr
>,
oot

st Rl aEz o] A | thsto] A7lEAAdn ] A A,

AuotAT4 33 A2009-35 ¢ whet ’\]54—0‘ “’\]’3}04 WA 5= skl
AAA= A AEZ 9} YIAMNAEZZAR :IL“"O}O% A=

T30l 600mm, HEAF= 5

olz% AlFEdv. AL FAakistw ]{]"a]ui“ﬂoﬂ/\1 AG”Q?Q o, A7]EAAH 9

WA (Ao 4 32 A2009-3%), KT FAAH U144 7] (2009.08.

25) AFPNE FEHACM, A BT AFe okl Ee) 2ok,

<¥ 324> = HA

Az 22+ R Fd
Table Size(m Xm) 4m X 4m
Full Payload (kN) 300
Normal Payload (kN) 200
Overturning Moment (kNm) 2,000
X—dir 850
Acceleration at Full Payload(g)
Y —dir 850
X—dir 1,000
Acceleration at Normal Payload
Y —dir 1,000
X—dir 1,000
Maximum Velocity (mm/sec)
Y—dir 1,000
X—dir + 300
Maximum Stroke (mm)
Y —dir = 200
Operation Frequency range (Hz) 0.1760
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Table Size (mxXm) 4m X 4m
Full Payload (kN) 300
Normal Payload (kN) 200
Overturning Moment (kNm) 1,200
X—dir 1,200

Acceleration at Full Payload(g) Y —dir 1,200
Z—dir 800

X—dir 1,500

Acceleration at Normal Payload Y —dir 1,500
Z—dir 1,000

X—dir 1,500

Maximum Velocity (mm/sec) Y —dir 1,500
Z—dir 1,000

X—dir + 300

Maximum Stroke (mm) Y —dir + 200
Z—dir + 150

Operation Frequency range (Hz) 0.1760
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AZ ) 6= 33 2 F

Table Size(mXm) 4m X 4m

Full Payload (kN) 300

Normal Payload(kN) 200
Overturning Moment (kNm) 1,200
X—dir 1,200

Acceleration at Full Payload(g) Y —dir 1,200

Z—dir 800

X—dir 1,500

Acceleration at Normal Payload Y —dir 1,500
Z—dir 1,000

X—dir 1,500

Maximum Velocity (mm/sec) Y —dir 1,500
Z—dir 1,000

X—dir + 300

Maximum Stroke (mm) Y —dir + 200
Z—dir + 150
Operation Frequency range (Hz) 0.1760
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ZHRF Table C
Full Payload(kN) 300
Normal Payload (kN) 200
Overturning Moment (kNm) 1,200
X—dir 1,200
Acceleration at Full Payload (cm/sec®=gal) Y —dir 1,200
Z—dir 800
X—dir 1,500
Acceleration at Normal Payload (cm/sec®=gal) Y —dir 1,500
Z—dir 1,000
X—dir 1,500
Maximum Velocity (mm/sec) Y —dir 1,500
Z—dir 1,000
X—dir + 300
Maximum Stroke (mm) Y —dir + 200
Z—dir + 150
Operation Frequency range (Hz) 0.1760
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AAstal 9= 949 (stationary heat source)©] ZHg3sk uj

T= Q/4ak (3.16)

w2 A &zo]x= 99 (moving hear source)o] g3k uj

7= 0.3180/1(akpc 1)"/? (3.17)
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p - 'YX (density)

: ¥ (specitic heat)
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4 6 I2 16 20
DInASS, V(m/s)

(23 3.69] OtEtA =2 S ool 2hA

(6) TFEn}& (rolling friction)
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< 1
-2 : 1 : ]
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o i \
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I 1
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/xN/D
[O2& 3.70] Stribeck =M1} S&AdHe EF
| RAlge ¥ B ed HY
Il SEEMRASE ¥ SRR Yo
. 2Aeg4dy
Aduogd e &3 Zo] futo] Fwd] FAY dulesste T 2HS 48] 2
A w (g 1)l ZN/PE 2 #S 7Y o] 985 FAl&dygdolzt sty 7o}t
Edojgwp o] Ze 283= M= (nonconformal contacts) 8 A% FASZA9
W7 Bue eFou 7 AFZATY AHE HAFS H]dd TR 7Y FHe 714
o 5 HAFZAY AHAFHY BAAHIYE S nyElor sh=d ©
O

| 995 A

(Elastodynamic (EHO) lubrication) % <o]g} stt}. ZN/P Fko] ofF 2

ol M5 =AY IJAEE, HEAY HAETF v v Ag, AAFQL A

o wetA] F8A9 AL FRo3HA gon F HAFA L HEA Ateld =d, 3
=

=
A age] o8 FYH W
%

i HT b
B
B
@]
]
o,
[ab)
<
(@]
2
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&
1o,
ol
D
ol
o
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w
(@)
=
o
(@)
[@N
Iy
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D
2
o
X

(Boundary lubrication : 228 2] III 949) ddole} st}
[ 993 1T 9 Atololl= AFHe #2420 FAl&S (s & 74 &) JH 9
&% (Mixed lubrication) < ¢lo] &3t}

]_
A5A BE AAVE ¥ gl vindeEAnc PEde] 2% @ v nz
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<¥ 335> PTFES &4

Properties Unit Result
Apparent density g/cm?® 2.10-2.25
Tensile strength (min) MPa 30
Ultimate elongation (min) % 250

Square Type

Standard (mm) Thickness (mm)
300x300 5—-10
400x400 5-10
500x500 5—-10
600x600 5-10
800x800 5-10
900x900 5-10

1000x1000 5—-10

F F F F

F F F F

[PTFES] &A1
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(28 3.72] PTFE

(2) 2HUAHAA(SUS, Steel use stainless)

2 A A A Aoy dgdel et e FEs A el wikAl
of Abg-o] Hr},

BE7del vsiA dAAS7E ozt st 555 (plastic flow)o] §1a1 ARt &

At 7t Y,
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4. HEN Y

nhE v e AX 0 B S AT nEAse B4s 8, £A8E stelA
AL /\1549_ ErHg o

Elofl A st i,

o] ul FAFFORE A AW (5F 500kg) & AAGAOH FE AFUlE A
3ol 0.lmm/sec ¥E] mFAS7E £33 100mm/sec 744 A3kt AR A} v}
A (a9 303 2ol mtEAFE 10% WlE vebgow, AgE wpaAS: 5%
o ﬁ‘ri A e o, EELWOJ PTFES} ~elQla s 7+e] mpzAS57 10~20%
2 B el BuHa glol A4 Aoz AudE i

[22 3.73] ohEAH

<¥ 336> Oz o|nHAEX| o ojEA S

T mHA 5 (%)
HojwpE A4 2.39
H b A 9.89
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Friction Coefficient (%)

12

10

20 an 60
Velocity (mm/sec)

(O3 3.74] ojzo|n® ZR[o| OfEHA
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7=0.5

ﬁo
i
ﬁo
oy
ao
q

- 154 -



AAZIER a3t o] ALt

wl
=

=
T=

B

(3.22)

W A9 (polar moment of resistance)©]il,

!

L
=

0

¢+

@_

oju

i

=

(3.23)

A7, ki Aol

)

(3.24)

4C+2
4C-3

k:

5
R,

(spring index)2}11 3t}

P
T

ELRY

=D/d=

oI71M, C

3.37> A~ =2 X|$=(spring index)

H
\

6~10

4~12

1~2.5

5~12

d(mm)

Ag w 2 (3.23)ZHE F+IT
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(3.25)
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141 A}

7] 9lare] A8

S

57

(3.26)

d*rr,
8kF,

(€]

ek o] F A8 (settlement) & T W

3

sfof

=
T

H (beam) % 7+

=7
L

FAdL 25 (curvature) O]

L

Z

(3.27)

4

Al
(3.27) 25¥ v}

S|
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R=N

o

PN
T

sk
=

3} go] 7

R
=]

(3.28)

]

T

9 AHe Axyg Aol L

o}
H

ha

gt (29 3.77]1 1A

s

o] Alx

k4

w7

oo

A}

\_.ao

T

u

(3.29)

L, = to(z —2)+ d(zu + 1)

% 5

hyaA

Ej ol A & A

d+s

1714,

)

ofiy
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(3.30)

L=1IL,+6

(3.31)

A
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™
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Jo a4 9k,

1

7

3} o] AAE gl 5~10%%

o
=]

of t}

(3.32)

Ly =(1.05 ~ 1.1)7TD(Z+Z(L)

B

—

0
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L/D <257} €t}
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Gdt

A Gd'
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8DP
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0 7d®

- mi+ﬂ
7N D

Gd'
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2
kil

G2 & N/mm?*(kgf/mm?)

7] 3

78 % 10% (8 x 10%)

SUP6, 7, 9, 9A, 10, 11A,

—eer 12, 13
7373 78 X 10° (8 X 10?) SW-B, SW-C
vlobr A 78 < 10° (8 X 10°) SWP
SWO, SWO—-V, SWOC-V,
90l oy A 78 < 10° (8 X 10°) SWOSC—-V, SWOSM,
SWOSC-B
SUS 302 SUS 302
SUS 304 69 10°(7< 10°) SUS 304
ZERIEAA | SUS 304N1 SUS 304N1
SUS 316 SUS 316
SUS 631 J1 74 %10 (7.5 < 10%) SUS 631 J1

PN
A

2
N
2
i
55
K

(4
O
i

4
3
3
1o
Y
A

(@) 7Y Adeteto] 5o Abfradel Haiod= 45 ([198 3.811¢ (a)~(c)

X=X =1
e},

N,=N-2
b)Y HAdo] o52 Zdel AHskx @ FAFE] o] 3/4Hd A ([1¥
3.81] (e)~ ()

X, =X, =075
webA,

‘N:z_jvt_lb
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(3.34)

H, = (N,—1)d+ (¢, +1,)

o714, (t, +t,)
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A7 o]
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et
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o gomw Fog Wew
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Fol wepA s o
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(3.35)

HS :jv; deax

A% 47

Lol Hhgte A
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A7IA, s
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220

200 (20
180[2p> (19
= 160 /?/ (16)
Z 140%/ P (14)
g 120§ /%?, 12
1 100 K B Ear (100 (kgf/mm 2)
Nmm 2 gol | LA (®)
60 L2 (©)
1 Q&QQQ%%,_ (4)
20 _a.%'?’?:gi
0374 5 6 7 8 01011121314 1516 1718 19 20 21 22
AT o = o

9/]

olo

(28 382 =7|8

O] 15% A=z 3o},
= HellA T3 kel g FoleA, A
20~35% Z;i, A A Ao 15~25% AR st}

Ho gha (1% 3.82]00A4 #5shs WAl vhs AP Al o

(3.37)

A (G=78*%10° N/mm?)

x0.75(0.75+ A ody AAof o3t 25% FA)

] G

=19 =500
3

2748 P=10T,

EaS2 ISR A R

Gt 229d* [ 24d*
= - X0.75 = =—
255D D

D2

AL (G=69x%10° N/mm?)

x0.8(0.75% A ojd® AAle o8t 25% #HA)

_ G

2715 7'=—
188 T=100a

. md®

Gt 216d* [ 224
7 X08="——|"
255D D

D2
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32 27

AN AEZAA RS (29 3.83]3 &

(12 3.83] HEWMAZZO{A|AH

@© AAlsts : 2.06tf (19 “BEEAWAFTHF 400kgf, JHNAEZAFHF 400kgf, 4 A3t
= 600kgf, AR 7 5% 660kgf)

@ ARl 1 9/ (PTFT+SUS, PTFE+E45% 74, PTFE+AL)

@ A E1/NT B A A 8k :229kef

@ &89 : £100mm

© wkEASF(p) 0 0.05

® "9 (Fd):103kef
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g = T &
A=) PTFE
AN =274
g3 SUS304, AL Plate, 47 EPlate
npzH A= p 0.105, 0.2, 0.3
ul-zH A 4=
714 % Vo(mm/s) 40
v 7194 27 (mm) 200
&4, A -
G394 (mm) 150
A & (mm) 130
A 5
3}5°] 2 Po (kN) P,=P, «p
Kv:Ec * At/TSS
A A7 Kv (kN/mm) B IIEHBTRAAST A v IEdEd
?_7—‘],/\3—0‘ TSSU]J_—L‘:@!%E’:‘ﬂ]
717t (N/mm2) 10
AFsls Qd(kN) Q, =P, « 1
s AR
574344 heq =2Q,/(x « K, + 6,)
(1) 2= dAAYE
O AASE - 2.06tf (19 “TF=AAHAZFH400kgf, AAAZZo]EHF 400kgf, 2 A3}t
: 600kgf, IR 755 660kgf)
@ FHYgFaR T7]:2.55
@ TH77d (K,l:?Wx 2;) g=980cm/sec?)
@ AAAZEF8 (S 2WIAE, ks 27 1A EZ ZHE)
® 3E€HY: 100mm
® FAAXEAS4:13.3kg/cm (FAEFA 77k AlE A
QAT O] A
4
K, =— 6 47kgf/em
8§xnx D?

o714, @ @ FEAAAS (8,000kgf/mm?)
d A7 (4dmm)
D : a7 (26mm)

DAY
n: Sad45(22.5)
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(2) AA 35 A

g Asts A= A 2 2HEA A folste® aEste] 7FE 800mm, AR
120mm, %°] 40mm (5%:300kgf) o] AHS AMAZ 2o AR A ufg-A A s}t
=0 2 39t}

Mie AXANAEZAY AsTS el FFaiss Tkl Azl AA
2019 7Es ] Qs AAAERS sHtel HAE AHdeAE AR 2
Mol Aekibake] tisir+= 2F A4 (biaxial plasticity) 2] 542 7FAH, YA 3742
A o] teirs SHE AFEed AZ" o SAS b=t ey vhakde A sk
npe 2 o] Zgsk= S H Y nhEAITY el g3 ARHERE dAdAEZg e
Alzbel] whet Wstshs bEE e ¥R wHA Ak Su Wy tiEiA A8 (gap) OE
2 He 22 2 AgtelA Jidd mbzk nj1n]ld AXHel &S] Ag AT At

Mi

Usi(t) Ui(t)

Ust(t)
F Mt Mi

Mst
Ksr Ki
Ko Y Csrt an}*a Ci
mm Csf
i
h SIS VSIS
7
Ground Motion Ag(t) Asi(t)
Ground Motion Ag(t)
(a) ™A s =l (b) HEUMAZZO] () A% EHxis =2

[22 384] M2 Az 74
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Aol MUl & A8 FUIe AAnE FTMA G gAEe &
ARetea HaAA QA Avle] d&E Ba ¢ o, ZIeiAe M
]l atelst & & gt
NEESYAHEH (PGA=3000 17| 5, he5x)
1200
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02 -

0.2 1--

Acceleration(g)
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