I ESIS 20055 Szl =F8&

479 A2z 2027089 AYSAANA F WA Y}
Seismic Perfomance Evaluation of Wind-Designed Steel Highrise

‘Buildings Based on Linear Dynamic Analysis
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ABSTRACT

Even in moderate to low seismic regions like Korean peninsular where wind loading usually governs the structural design of
a tall building, the probable structural impact of the design basis earthquake or the maximum credible earthquake on the selected
structural system should be considered at least in finalizing the design. In this study, by using response spectrum analysis and
time history analysis method, seismic performance evaluation was conducted for wind-designed concentrically braced steel
highrise buildings. Input ensemble was normalized to be compatible with expected peak ground acceleration. The analysis results
showed that wind-designed concentrically braced steel highrise buildings possess significantly increased elastic seismic capacity
due to the system overstrength resulting from the wind-serviceability criterion and the width—-to-thickness ratio limits on steel
members. The time history analysis tended to significantly underestimated the seismic response as compared to response
spectrum analysis. Further detailed studies regarding selection and scaling scheme of input ground motions is needed.

1. N8

Y AAPEE F-42d FTO2AN HAEL AEEY 2V AdF o2 Fd gidy 232
TUEL B4 712N EFII 2HEY A9 “H9 Y9 (displacement-sensitive region)”ol &3 FFVE
7] gl 2HMEY Jt&xe A7} 4D AP o] Fe o AHEY &g V| ERE dojA 2
RAGH S MEFAATZN e Fol a3 g P35} viwse] A FshFol 453 Ah® 9w
AxYoelo] s F 315 Alo]9] olegjd “HHy] A7|"E TAZ F3Fol dig A g ¥, W34
ol dE FFE A AY =3 FAFeE Aol Uk Y AT 2L Ho| FHHME a3
o ARG FE HSFAHAFEA Yol FaFH v PE, NANEFEAA FRAIZ2HY HEYAF
of A& JuUALANE HAAT AHolmZ, I wEFAAF 2EHE A2¥ dAH =(system ductility) & 2
1T F e 2A4UETEHE HA3tn AEAE Aoz galdol frl E3 AMoA oAE vagW
¥ ddd EFEHA FERA2YFH JYR4 AA L AFHo o 3k, B FUAA Ao IR 1F
A2 7HMA 22 A7t 247 F Z(Concentrically Braced Frames, CBFs)24 “UE7IA"2 dAE
o AIZIFANMNSZE 929 53 EFA AadozAy BAe 2AAHL 3HG WUz oz o] L3}y
Wil & Y FAEE S FAYHez HE + Aok & dAATS AAR st WFEHAY &
Bl X E ¢ B&HA FEAN2RoR B £ I

1990t} o] F mZe FH R FH, FHY 4%, FF, E2F T WIAEAN EUHBEA S A
WALAZ FAZ g5 9oy, 349 NAMAS) BHste §oy weto] ofF &A&A ge
F/AHAYE EREE Y A FEX 23F FAMEFZRY WztAEE FEdes A3 Ao

* A3Y, AeEn A%sty Ras
*k gAY Aeddtw AFsty A A

-177-



2, A %7} Do vle g A Fol 2AF R Lkite] olyz FEF A BEE FEIY YA Tl
FRAHES dAsE Wehe AA4Y £ . O ZAE OeH 2o, ov] RFA AFE viet #Zol, T/
G A$ AAE ANNAEESY A7) AAJ} ov] Fu 21FAUEY AFFU|e 2HEPZY UAGY
of £ AL wi$ Arg 2nZAB ZAgLsle AJAY Arje o$ Fopzd 53 AFo] FHA 7t
= HABZARY AL 212352 AP AVE AYHoZ Aol 1 E§EL Fudo] HAFY
o] =7}7} “elastic seismic spectral demand”o] S¥¥ £E UL Ao Z AlgdT. FIIA WFTAHAAL #

FZ 231%F FANNAES WAAHAE M AA9-E& “unreduced spectral demand”ol 3l @AAHA A
U Bt 334 E(limited ductility) AN G 93 P2 Aol FAUY AVAEE FYHAHE ¥
A BfEn AARY Fde] d 4 vk B ATAME AFEHAY (SF2AEIRY R NG 4o
dal WELAY BETZX 203029 WAYSS P nz H3d

2. 230 F AIZI X FHIMANSZIZY YFAA

B AFNME JWELAAD vigdd B23X 2305 FZ2E WAASHINE ¢ F 19 AAE T35 44
234 Hgsd HAASPYLY FERA2DE A FE Yo JpF A&A o) L AUt FANMNEZRZ A
gilgdoh 2uZAo 38 ATEAHL 73] Y8 42048 m, 48 &) ~ 7(3584 m, 84 F) HH Ay
(H/D)E Z=E JFAZRLAATE(AISC-LRFD 2001)2 H&3td FIx 2313 FA/MEZE dAsAH
(g 1 #2).9 o] Al2de] P 9B 98 ZWA 7] % (flange columns)® thzH7HA) (diagonals) 2 ©]
Fo gy FAEHA Aoz EWA 7L &4 39 AEEAE AFsia, dA7l s FHEES &
gl Alado|tt? o] RYEL HZo Y3t Aol £33 AP AL 2YNEZA AARAR, FHIF
e AASE B 7|5 UdAHAB o2 HASAHAIE R EE 25 SMAA TMC (Fy = 33 ti/a)].? 2
Bo ALRE FAHRZA dASE Ao ARSAHE 2 #2)."” RE YR E deHPe HY§I
A 8& 4 gstnA s

21 33F AAHxA

Ok e el T F 3 B al
A A7) &5 E5(V,) 30(m/sec) ME&(=F%E B)
. | Al A% FEIFAT(K,) 1.0 AL A 2 g9 4o gle AY
uT Zo% A5 11 ZFoE 75 (5)
- FHAF) 0.02 A=z

* LA 8F: 055 t/m  *x AA3F: 0.25 t/m'(AHF4)

N S -dllf—
Tier 4 XK Diagonai
HEE=
X 4 ‘E
Tior 3 I)(\ "
—_? Y | 2048 m &
S o
Tier 2 : : 9
=] 1
Tior 1 X+ cohmn -2 - e o - B
| == 1 \ . I: ={
_ awav“ ot 4@12‘8’“ =51.2m
@ JAEAFE 49 A | (b) FEHYWE

29 1 #Z AN ERe] F2EEE R d¥E

®£238 FREAY Apo]=

- 178 -



(@) TAA 75 (b) thZF7HA

 |ases N CIEL I EE EE N LT g5 | 24 | QAww| ©F
A7l | Tier () g 9 on | e | @n %:;;;& M| u) | Tier (o) 9 9 On | o) | (@ ‘%E;t')&
1 | 2348|3-1150x1150| 165 | 622 27049 152 1 545| [1-620%620 282 | 6671 224

4 2] 1954/ 0-1201120 217 | 472| 20254 37 , L2 505 [(J-580x580 264 | 5838| 156
3 | 1534|0-1100x1100| 276 | 372| 15814 31 3 449| [1-530%530 241 | 4875 86

4 824|[1-1085x1085| 346 | 297| 12516/ 519 4 320| (J-480x480 218 | 399 250

1 | 3682[(0-1450x1450| 156 | 824| 45069 224 1 739| (1-730x730 332 | 9249] 252

2 | 3171|[0-1425x1425| 184 | 699 37889 195 2 1 696 O-700x700 318 | 8504] 222

5 | 3 | 2619|0J-1400x1400] 224 | 57.4| 30826 177}| 5 | 3 638| [J-660x660 300 7560| 185
4 | 1642|00-1380x1380} 27.1 | 474 2526 539 4 505| [I-620x620 282 | 667.1| 321

5 869|(3-1360x1360| 344 | 37.4] 19786| 1277 5 354| [J-580x580 264 | 5838| 649

1 | 5378{(0-1700x1700| 150 | 1000/ 64000 19.0 1 948| [1-860%860 391 | 12836 354

2 | 4749{0-1675x1675] 171 | 875 55563 170 2 903{ [1-830x830 o L3771 11956| 324

o | 3| 4088016501650 200 | 750 47250 166]f | 3 843| [J-800x800 364 | 11107 318
4 | 2787|0-1630x1630| 23.1 | 650/ 4,069.0] 46.0 4 705| [1-770x770 350 | 1,0290{ 460

5 | 1,737|0-1605x1605| 286 | 525| 32603 877 5 551| [1-740%740 336 | 9504| 725

6 910|(1-1585x1585| 353 | 425| 2,6223] 1882 6 383| []-700%700 318 | 8504 1220

1 | 7481|(0-1900<1900| 146 | 1145 81748 93 1 | 1,170|[3-1050x1050 477 | 19134| 635

2 | 6712|0-1875x1875| 164 | 1020| 7,2338] 78 2 | 1,24/ 0-1020x1020 464 | 18057 606

3 | 5858|0-1850x1850| 187 | 835| 63026{ 76 3 | 1062| $53-990x990 450 | 17010 602

7 | 4 | 4293/0-1830~x1830| 210 | 795 55666 207}| 7 | 4 920| [3-960x960 436 | 1595| 739
5 | 2936|0-1805x1805| 249 | 67.0] 46578/ 586 5 762| [J-920x920 418 | 14690 9238

6 | 1814|(0-1785x1785] 293 | 570 3939.8| 1172 6 591! [J-880x880 400 | 13440 1274

7 941|[0-1765x1765| 356 | 470| 32008l 2432 7 409! [(1-840%840 382 | 12246 1994

(©) 2R ey 2L FYs|E

A A 2 A AISC 87 H¥ 7}
4~ 7 2y W30X90 H-750X265X12X 16
e | WI6X45 H-400X200X8X13
4 | W14X132 H-374X374X17X27
5 =515 W14X159 H-381X397X19X31
6 &= W14X211 H-399X402X25X40
7 W14X257 | H-417X407X30X48

TEEY AEA FEE A AeFHUN 2 FLUAE A AE F F19 1/500 ol e 3, Aa
9] RAIPAE AP Z-FAY ATE VFIEE HAGAT ol ZAH 22 Axde IFEE FA
FNINE A2d "#7‘5 8 <2(system overstrength factor)o.2 #&stmz B A7t EHoE d1 gl
E A WEAolE F2EY BAAA AF A5HE FUAL Aotk B¥ YUHoE 2n3UBY A
of ZFel fuste TAE 7IE= s FAALE g AFo] AL £AE EAA A=, & &
79 F2EEE NBCC 1995 79 F3t5 AAALA A} A (detailed procedure)el]l &3 &€ FIF 715
e AHE471ES BF B30’

3. AZ T AN 4 WA FTH7L

TZEY EFAHT BUt ¢4 FREY WA Tl HriH oo} s, o] HE WAHdTHIWEeR
+ A¥AAHHA (Linear Static Procedure), ¥ F A2 &4 (Nonlinear Static Procedure), 43543}
(Linear Dynamic Procedure), #1138 % A 3|4 (Nonlinear Dynamic Procedure) 522 F+&& F Ut £
TE TEEDY BAASS dg JteAdE H3dsr] 98 A FHAAEQ %‘ﬂ'-’i“—‘}?—@ﬂﬁ o AFA
ZolFfMHE Tt O BFAA S ¥Rz 3o

{‘.8.

- 179 -



3.1 SH2AHEFDFHY | |

- SHYEHHA S Aul HdA2HEYS 500d ¥ 24003 APr) AXNFTE dHg2HEHo RIS A3
gtgol i3 At EWAAIF 2 HygsHA e “strength demand-to-strength capacity” #|A& 4338}
A F BE4 8 (strength demand)e FRAI2He] BHAFE 7HA43 D YH2HEH] disf SRSS( )
A4S FAste] den. & 20 Hel¥ FAo B{FZE(strength capacity)= SAZHTES AEA(EA
A71E) B H-LFAMGIIN) ZEAR 0 o8 d& 4 sl wEA g9 4 1§ U FAs
S E A B Aot “FE4L W) REFEY w7t 1& 2FHEE AEs W S48 RAE vE
el Aste ARt 2712 Aolth Z 2wy ML 3o EPYPo| s oW FEEo]
BYAHE FAY & JEAY GRE 4A BEY 5 S Aot dFAHoz 149 EAJE 4 18 2
3R] o v AT 3 o AFujs} 2AYsls] dfF o, “strength demand-to-strength capacity”
AAHLS BREE gt 23 FdE 5JYYo] 87 HEYATY AEE BPAHE T8 9
ZEEA JtEd 2 F A FHel AUk ol HE FEI HAUdzn E HHEHRE LY Aol

Strength Demand _ 1

. > 1)
Strength Capacity W

¥ 29 (@) B (b= 2z 500, 240093 A7) AL 43 SF2HEYGH A dte] dojn
“strength demand-to- strength capacity ratio”9] X & =A% ot} 5008 AH79] AR Foll WA
= AEH 4 de HAZY F3] AR A9y BRI FE3] dHFLZ A 4 9SS F BAEY.
HEE 2400 A7) dPAREO dAAAME A 4 € 59 2de] g7t 2 AFE ERA 7| FAN 4T
& 24437 dAET B8 FEX 7159 RO E FAGH A e Ayt g dEe] FEHF
% 4 F Aok AFY|7F 6§ 2H3e A= MCEF 24008 A Ao M E ez Aged & g&E
BoFt} o) oju] AFE uls} Qo] 2uBH o) ZNASE NEAEFY Y FF7782 As) AA2HE
WMEE7 438 ARHT JEAA AAEH2AL BEAINE BFAHANA AGe Aad 23327 F95
7] W&olt}. |

=A
mm% SESs
M = SEF S
2 K =2ES s
( :ﬁ: = == S=
4 = X ~¥3
5\ - = ] g
- = %:
gngm,‘%, : &"Hw(&f:?g _
14 Floor (Max.) 51“7!4&&) o] 1% Floor {Max.

| . 2] A&y 5 A A 6 | A &) 7
(2) 500d A7) AAE -

- 180 -



BEER S=S=
57" Floor (Max 3%,
= 2 =
2 2 =
= S== S S
E 5 : 55
'F} 3 STZs S38z
[ _— 1‘ t = £
s E 8t Floor (Max.z 1 5% Floor mgx.f
=ESE .T»; ] . %ﬂm 7—1@—"”“’ : 1¢ Fl Max.
11" u 1‘ : = 1
'} . % - 0
....... - 1.30 x

. A A8 5 A 7l 6 A XJH] !

(b) 24003 A7) AZF
a9 2 (SE2HEHHAY oFh) AEFL U ERAAE HY BYX(— @AFA, - veAd A

WA SH7te] FAXEQA 23U Ay BAdE Tue WALAZEFATF(MANE AHF49 2
URHUEY Z 4§ 5003 A7) A Ao i HsEL 29U (Collapse Prevention, CP)E& X2 31
o %A FEMA 27304 & 5000 Aeh7] A zlEo] dair Q&2 (Life Safety, LS), 2400'd A A7} A
A5 dfAE 2ALYAE V2L AL 273 0% 5 WAAEFEL TR 31 Yo gy 327}
MEZY 7§ FEMA 2739 A& (¢ F3Hola AAPAHYE AAS D) FEAT 05%, 1.5%, 2%E 23
8lx] oW, 212} Z A S (Immediate Occupancy, 10), Q3 &AM R], B-9ukx] 302 WG TE H7138
3 UM o) A H2Y w) B A7 FEREYEL 5008 AP AASAME BF 05% vgHe] 4
& HolBg “FAIYF" AN FTFESE A7 Uk 24003 A7) AXF A= AGH 6 o]
Fe] Z§olA olg} L& HEF4FE Holn o (F 3 FHR). 28y A4 49} 52 738 240083 A7)
A2 Fo olaf s vEdAFTLE A%y A/ WAL FFES A H7ME 5+ UG-

¥ flo

¥ 3 FEMA 2737t 4o} ZAR (FH2HEZJFHM | AF) WA TH7}

A A ) S DBE _ MCE
AUEad [ ASAAEE | HAUSAd | A5IASE
4 0.29% IO N.A.(B|&4]) ?
5 0.25% I0 N.A.(H &) ?
6 0.23% I0 0.46% IO
[l 0.23% IO 0.47% 10

3.2 A3 Aol ¥y
AZRNME s 94 2EM2E = 2 M X(stochastic process)e]th. 8 Ao A AEGEY o8 d &4 &
P F UAEF 2070y HA AANEEIES G E(ensemble)Z 3] AFPAZH A S ¢33t WA F
€ Hrrstazt 3ot |

AEANLo YA A18E AAFL SH2HEDNHNA AAT Awzddd FdEH, dod EARN
(Sa)oll A doiR Aut7lE e 20018 AASPEY (B 4 #F3, £3). 12 FEMA 27394 & T334 A9
AEF7IEA g5 HrEEe F 7K Uya e, 309 AdEsr|EE ALE F5de Hdg
g, ThY AMEEINEL ALY A9dE FFYL ANAAE AL=E g Yo AR AANEE
715E SAFAY AAYEEod RYPIAEE 2AdYH s B o] A7 AR A dE Role
BRI Fol sl o HAQANIIEE(PGAIE 71F02 2A Y Wt B d7dAME ¢4 o Wy
&€ AMREgT & 500 2 24003 A7) N2 PGASH REEEE E 49 2000 AAVMEE7]E9 PGA
€ 747 016g} 032g2 ZA 3o #AAsH. 29 3& AR R AHEH(Newmark spectrumell A3 =4

- 181 -



d AWNEE 7|Bo) 8 BFad
g ®ojxm vk

E 4 AYAToI G A8 AWAEE S4B

| =4

—

e Hay ALz, £599N BIAHAEHFC] o

A7}

A

=2

-

#*

Az F Al =} 2 iy
Cape Mendocino 1992.4.25 EURO000
Coalinga 1983.5.2 H~-COHO0S0
Kern County 1952.7.21 TAF021
Kem County 1952.7.21 TAF111
Landers 1992.6.28 DSP0S0
Landers 1992.6.28 YER360
Superstitn Hills 1987.11.24 B-WLF315
Taiwan SMART1 1986.5.20 40007EW
Taiwan SMART1 1986.11.14 45012NS
Victoria, Mexico 1980.609 CHI102
Coalinga 1983.7.22 D-PVY135
Imperial Valley 1940.5.19 I-ELC180
Imperial Valley 1979.10.15 H-DLT352
Mammoth Lakes 1980.5.27 L-CVKI180
- Morgan Hill 1984.4.24 (04360
Northridge 1994.1.17 ARL360
Northridge 1994.1.17 CENZ245
Northridge 1994.1.17 RO3000
Northridge 1994.1.17 CNP106
Whittier Narrows 1987.10.1 A-LURI80
1.5
1.0
C)
g 08 | E
£ 06 | g
5 g
Rl g
- 3
$ 02 & & 05
2 .
0.0 : . " !
0 2 Y 8 10
Natural period (T, sec) - " : . . . 10

Natural period (T, sec)

(@ 500 AzHrl ANE% (b) 2400 A@r) AN
38 3 AASEAHEY g ANEFINEY V&R SHAHEYH
a8 48 500 3 2 24003 A7l NAFo] dig MYPAZRe|FHIPHE FH dojF  “strength
demand-to-strength capacity ratio”®} ¥X& EAE Aoltt. §FEHAEHHA AN A7y 49 59 Bd

o] gl EAA 71F R dAstA e vggd ATl dEFHAoY, AztelFa A= 5000d R 24003 A
A71ef AQF Al 2F @42 AP 5 A5E HERR AT (2™ 29 4 F2),

- 182 -



===
== =
< - <
=
. S===
S=
K A %
. S —hee « = SZEN . E 1= Efpor ax,
A %) 4 H]ZPH] 5 A 7] 7

(2) 500d AA7) ALE

| ) itr. |
==
W ? —
. \q__ ™
Se== === ;
> S =
K;_ Ig —— = E
Tx\ Y ——
) > = %
- : 1 ‘\' = L b [ L ke {E}m! (Max.) [ by F!Fﬂ (WX )
P 5 N0 e xi e LTI e 4037 o T 0.34
Aﬂ RJ'H] 4 *JI] vl 5 1%} H] 6 A 7d) 7

(b) 240002 A7) A2F
38 4 (AZAIEg N 23) A58 o} BT vl X

# 55 FEMA 2739 243t A d WX 5H7 2948 Yl Aoz B A9 FE2EEsE 500
2240003 A7l AFFol ) BF 05% "o AWM RA “‘FAYFR" F£E29 WAAE '

o ol 4o A& FHsY, PGAS 7108 238 AAAEEYH] ¢ $HAYARE SH2AEYS
Nazuo $7AE 94 F2PAR 4R 23A Q9 B3 S 60%A0] BTk ojHE ARst B A7)
A ALY ARANEEIE B4} ZAF AU, B AANSEI]| 29 2AYGEY GEAR S g%
t ¥ o 938 AEs Yasn |

E 5 FEMA2737 3¢ 2748 (d8Azrolgsiaiol g WA 537

A 2] _ ] DBE. ] MCE
A Sy | AsH2ss| AUy | AsHIsEE

4 0.16% 10 0.33% | 10

5 0.15% 10 | 0.30% IO

6 0.12% 10 0.25% | 10

7 0.12% 10 0.25% IO

4. 8%k 42 A&

g ATANE B3¢ B FEUo] SauA F/AYe fakt e AR 233 FSFAEZY U

-183-



YA EE WAASAAE %A A2Y AW st BN BAE 1B B 79 A%E 29%8W e 2k

L 3584 WEAAY ABZ 202 IAANBZE A 42e A2UAFPEE 2T J8e HAHY
. | |

o susdMEARAY AG W, AP 4 Ao EFxE FAANEE ZAE 5009 AdNY ARe =
A% A5 s F2)A Rﬁ}z} 4 9gla, MAu 6 olAel ALE 24008 Ay ANF HANE F
A% 5@ WAASS GeATh ABHF S AR 47 A 5 olah), 24009 A7) AAF
AN A ul%ﬂ%o] A g |

3. 2aY MY YA AeE SPAHELNAT B 5000 D 24008 A7) NAFe] s =
= g4z AYsgon, ZAYE 5 WAYEE i & PGAS 71Fo2 238 A7}
£xqde 98 ANAAHAAT} $H2HEYY 9 aRuY A GPY ABE HeFn YTk
g dAe ZRHE $YAHELHN @ Aol BN ANE AL 4 AT oy AHIL
E A7 A4 NANEE7Ze EXo] 71A8 AR, B= AANEES S 2AAGuE JE
% 2o fRE & o WUS PES} YA

AAe 2

2 dTE JUTFR 295D FIAURE/IEY/HLNA AFA P 20034E AH AN ATALAAO3% 3
AC103A1040001-03 A0204-00110)° 98 AUt}

A FES, ‘AL AZIEAT(0), ZAHARFE, 1997,

e 39, “BHTZE 4AFAY A AF TAY 97, T FTZEE geLF =T, 199. 6.
HEAF83, “AFE 3F71F £ A", d™f E3HAL, 2000

WEASE3], “GAFEHLAZ T 3 FFRAA A", 2002.

o|qE, HAHE, ‘TN NFAEFAE NN WEAAY 20F FIFZ FA/MIRY AALEHA L WA FHY,
AT =2, A 94, A 1%, 20052, pp.33-42.

AISC, “Manual of Steel Construction: Load and Resistance Factor Design,” Third Edition, 2001.

7. ATC, "Tentative Provisions for the Development of Seismic Regulations for Buildings,” prepared by
Applied Technology Council, 1984.

8. Chopra, A K., “Dynamics of Structures,” Prentice Hall, Second Edition, 2001.
9. CSI, “SAP2000 Analysis Reference”.

10. CTBUH, “Structural Systems for Tall Buildings,” McGraw-Hill, 1994.

11. Der Kiureghian, “A Response Spectrum Method for Random Vibration Analysis of MDF Systems,”
Earthquake Engineering and Structural Dynamics, 9, 1981, pp.419-435.

12. Englekirk, R.E., “Highrise Design Considerations in Regions of Moderate Seismicity,” Korea
University, Special Lecture, 1996. | |

13. Ehglekirk, R.E., “Steel Structures: Controlling Behavior Through Design,” John Wiley & Sons, 1994.

14. Federal Emergency Management Agency, “NEHRP Recommended Provisions for Seismic Regulations
for New Buildings (FEMA Publication 273),” 1997 |

15. Gergely, P., “R/C Buildings in Moderate Seismic Zone: Progress and Problems in Evaluation and
Design,” Proc. of Tom Paulay Symposium, UCSD, USA, 1995.

16. NBCC, “NBC 1995 Structural Commentaries (Part 4)”.

17. Segui, W.T., “LRFD Steel Design,” Thomson, Third Edition, 2003.

18. Tremblay, R. “Achieving a Stable Inelastic Seismic Response for Multi~Story Concentrically Braced
Steel Frames,” Engineering Journal, Vol.40, No.2, 2002, pp.111-130.

G s W=

=2

- 184 -



