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EMEQIHT © 1662-0940-3903-9386

XM SIS (AE)M (1/1)
Local Tax Payment Certificate(Application)

P 3 A na: e e|2|2} SA|
ls;ance Number 124945 Time and Date of receipt 2022-09-02 13:46:41 Processing Period |Immediately
Mg (Hely) FalHel eFoN s
Name(Name of Corporation) Resident(Corporation, Foreign)Registration Number
110111-4742139

M| X} Fa(ggr)
Address(Business 0ffice)

Taxpayer M%%?Al EaT H0|23NZE 4 2025
MEtHS(FANED
Phone number(Cellular phone number)

02-6437-3567
Hasd U3 ASx
[V] Receipt of payment [Payer Hax =@
ZoiA ol 3 2/o[F O[FHE Aol AnY dad
A|,,9_° =5 [ ] Emigration Emigration No. Date of the Report yyyy mm_dd
S 5 EEA AEST] AE 254 BA| (&XfA], HEHA & #HF)
Registration for Information of real estale trust (Location, Building name and number)
geurrt.}ofsiec:tfe [ ] teal estate trust
2 el 535
[ ] Others
ZYM AHRES 15
Copies of Certificate Needed Copy(Copies)

"X SE MSE W ZE H AMdWE MexmMi1gol wat Wad s A4FuS £ AHEHERUAAS Helstns
ChE HEHo| slsS SYste FAI7| digfuch

| request to certify that | have no delinquent taxes except for the above-menlioned suspension of tax collection
or suspension of disposition of delinguent tax as of the issued date of this certificate. in accordance with the
provision of the Article 5 of Collection Act for Local Taxes and Article 6(1) of the Enforcement Decree of
Collection Act for Local Taxes.

2022\A(yyyy) 092 (mm) 02€(dd)

AME eI A AL 2t (MY == ¢l)
Applicant(Taxpayer) (Signature or Stamp)
HFwu S MeH2wole HAl Suspension of Tax Collection or Suspension of Disposition of Delinguent Tax
rod Sk TANct ot = M 5 el x| A 71413
Tyggsgenégges Peréggpg;dégxes Tax Year Tax items D“%:m:o' Tax Amount Penalties

- S Abzh 81Z(None) -

; ZE S P2 E MEE HexMzdol wel WEY @A 92 FFoE =5 HEXMERUNS HMesus o2
HetHo| RES FHeUc

| hereby certify that | have no delinguent taxes except for the above-mentioned suspension of tax collection or suspension of
disposition of delinquent lax as of the issued dale of this certificate, in accordance with the provision of the Article 5 of
Collection Act for Local Taxes and Article 6(2) of the Enforcement Decree of Collection Act for Local Taxes.

1. 3YM FEZIZH: 2022 (yyyy) 108 (mm) 022 (dd)
Period of Validity
2. WEZ|E HE AlF A M A S8 AldE A 7T=(HMEUMe F87]

Reason for determining the validity date
MESYEA Su3ZE
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CERTIFICATE OF PATENT

£9

Patent Number

FAHE
Application Number

sy
Filing Date

S5

Registration Date

| Al 10-2310529 =

Hl 10-2019-0116317 &

20199 098 20¥
2021 108 01

WEHO| HAl  Title of the Invention

LHZEl 7150] Z3HE ¥H WA 2H

E£35] X} patentee

FAB|AL BHE (110111 -xxwkwrk)
MESEA S S0|231H 4-9(2WS)

ST Inventor

tq-g.;l(61 1 217_**4:****)
MESEA S0t7 $0/2322 37, 2025 5043 (WS, EUESX|20}TLE)

Flol 2382 "S5, 0 et EHAR SEEU

g2 syeLCL

This is to certify that, in accordance with the Patent Act, a patent for the
invention has been registered at the Korean Intellectual Property Office.

Ea]lA

| O'I (o)

Korean Intellectual
Property Office

202149 108 01¢

s53%

COMMISSIONER,
KOREAN INTELLECTUAL PROPERTY OFF

7 2N

iAol Qrac2 BYI|E
e SHARE B4R




£5

E =] X
@ 595 3-2

CERTIFICATE OF PATENT
£ 5| Al 10-0834861 =
Patent Number
gans H| 10-2007-0075033 =
Application Number
s 2007¢ 07¥ 26Y
Filing Date
S5 2008 05¥ 28Y
Registration Date

YO FHAE Title of the Invention
HHIY MRPE

SE{AXL patentee
SEArgzof 715y

Q%I} Irwenter
A_-‘ gg(s 40910-****** t)
MESEA SHF 252132 39, LIS 2042 (LA T, CiFHE4AXD

el BE2 "ESiY, 0 o2t E5SSA R0 SEEIUASS SEHUCL
This is to certify that, in accordance with the Patent Act, a patent for the invention
has been registered at the Korean Intellectual Property Office.

SEAMNE

£ 3 S& % 10-0834861 &
Patent Number
—5-'6'1 ?_-lﬂ' Patentees
% '6'-' *04 ﬁgg(m91o_*******)

MEEREA SUT 25213Z 39, UE 2043 (MPS, HHBAE4A

Korean Intellect
Property Offic

FAB| AL SHE(110117-rwwwy)
MESEA ST $0|2312 4-9(28S)




l_ S /o
CERTIFICATE OF DESIGN REGISTRATION

S E %l 30-1030167 =
Registration Number

save | 30-2019-0023140 &
Application Number

] 20193 O5E 16%

Filing Date

SEY 20194 10¥ 28Y
Registration Date

SE8o g o4 M S 5

Type of Registration (EXAMINED REGISTRATION)

SE5 dass

255

CIX}QIQ| Ci&f0| E|l&= EF  Product
xg HEoy Y nd 2

CIXtQIHX}E owner
FAMSIAL SFE (1101 11-****xkx)

ME5EA 517 $0|231Z 4-9(2HS)

AL creator
HES X (611217 -*******)
MESEHA| 2TIF 20| 2322 37, 2025 5043 (2XHE, EHT2X| Q0}HI}E)

fl2| CIxtel2 "EIXIE =, of [z} CIXII S ERF 0| SEEIASS
SEEL

This is to certify that, in accordance with the Design Protection Act, a design
has been registered at the Korean Intellectual Property Office.

e

20194 108 28 % QRIEZ HXY7|E
[=1¢7 SEARE Folsti

E e

E3|H%

COMMISSIONER,

KOREAN INTELLECTUAL PROPERTY OFFICE

E37A °
= (o) \ﬂ) 4
Korean Intellectual 4 ﬂ

Property Office
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o B X:9sH NYS2UR : 202011 038 2

o A 3:(Fed

i 41 Z01% 0| OFY S SR 26098 58-23
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AMEE I

NS {=52) Al2aE x| MA@y
2 (A) mm - 38,5 | KS D 3609 : 2015(&8)
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Al 8  9:S-itd AAHO| HBE HEE

1. A ECh a4

1.1 AR CHAH 1 H|(UUT, Unit Under Test) 2

Mg Z a

Table 1. A|ECi& B2 724

HOIX| : (2)/(&15)

Dimension [mm) ™% Weight
1)
UUT No. UUT Name Serial No, Length Width Height (ka)
: S8 AIAHO| ZBE
uuTA1 HEE 3 500 3 500 750
F1) AlEOiA R YE S2|XP7t AU,
$2) AlES| AMp S0 G HA Algciariu|e| DY MEl= Appendix A B B
12 Aol Y E8R
Table 2. Al CRA4IHIS| R BR&ET
T X &Y 4 & | ZE A Rl
1 Yol EE 3/8 25 EA N/A N/A
2 ol L=150 25 EA N/A N/A
3 WojHE 3/8 50 EA N/A N/A
4 S-Channel(S-£Hd) 1.2T x 12 x 38 5 EA N/A N/A
5 HY-Clip 08T x 50 70 EA N/A N/A
6 Double Bar 0.5T x 19 x 50 14 EA N/A N/A
7 Ha 95T x 300 x 600 82 EA N/A N/A
8 88 15 x 15 x 15 15 m N/A N/A
9 Minor Channel(0t0] L ZHd) 1.2 x 10 x 19 10 EA N/A N/A
10 Minor Channel Clip 25 EA N/A N/A
1" MB Clip - 25 EA N/A N/A
3) Algcherdu|e] LRAUE oR|X17| HAUSIAR
2. ANg a2y
21 WEAY op7f gl
Table 3. Shake table test parameter
Horizontal Vertical
Building Test
Yest. Mo: code Criteria z/h Anx 1 Anic 1 Ay Aris v
(m/s?) (m/s) (m/s%) (m/s?)
o| 2| Xtef
IBC2015/
KBC2016 R% Qél’ l&)lﬂ' 1 2948 22.11 12.34 497

74) ICC-ES AC156 : 20100 AEIUE 2 2ArS] &

F-P-14-07(2)
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22 87 8F 2HME§(Required Response Spectrum, RRS)

Required response spectrum(Horizontal) Required response spectrumyVertical)
——RRS —— RRS
~ — ~ 90% of RRS — = = 00% of RRS
130% of RRS 130% of RRS
10° : 10°
10° 10! 10° 10"
Freq.[Hz) Freq.[Hz)

Figure 1. Required Response Spectrum (Sps=18.43 m/s’, damping = 5 %)

23 8|8 7|% (AC156 : 2010, 6.8.2 Components with ly=152] YRAIUE F8)

WE AlY &8 %,
(1) UUT F28 &S| O|RO|L} mp&0| ROOF pHLY,
(2) VAU F S U YRS FEX HHHL {X K 0 OFECH
(3 UuTSl F $Xf U AUNLE MASID HO|Bt &40|L HYEL S| WEICEH
(4) LUTS| 0[Pt sel &8 EC

#4712 U8 & RUYLTO fUE W2V 48 HF ASCE 41-130] AR Ue 48+ E(Nonstructural
performance level)0l| (& &42| Of(lllustrative damage)@ & 08IRAD, SJRIXIet BWlf BT & AlHoME HE&Y
Yol CH&2 @0| Feolgict

Table 4, Definitions of available damage

Part 885l S49 RYHOIY 24 SI85R Qi d4o FUNAL &4)
- ORI AL 2 U EAHY
A J 02X 29 A
ayorges | BUCRHCIISTE e usy |- HEN BI04 ojate] Uy

- JHE AN 40 X OlF A MY BY

- REYFEML SoitR Wl U =% 1)
- HPORY(EL) FPmaol Y U #a

- S-&Hd, OlOjL{ZHES| ZO|e AdEY . SEE OOjLRNO| TEH SE 9 ¥}
VY A | smyol 43 BN U ZRE MY | ooluo e g ey
guas . gumy HAol uEd S| MY YRS TE U Y

. ;&:gkggﬂ” %E Yueso ¥y, ¥

- $320) Mt HHeA0| ¥y U BEEY
GO0 EE)S ANWY

g - SOOjHE) X D YEC| EF - BO(EOEE)S] et
- BPLBMS 240y A @SBRI | 2% s¥No B, 22 A S
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3. ME &M

31 AlRe 0%

(1) VUT? WX 20 PEE2 o1 E M30 D8 EE 1671 & 0|83 LW3IRACHTorque : 770 Nom 0| %),
oY =0 B AIEE Appendix AR BE B + AUCH

32 A EA
(1) Al 8 SCHBAL: JSOHO| EX T, KCHHAE 858 LUTS AY |78 wOBACEH

33 VM Al
(1) 21TEY : EHH2Z + 01 g 2 TSR (1.0 ~ 500) Hz THX| 2 octave / min. &l =2 sine sweep THE &
21718 RACt.
(2) 721YY : =W 29y U 23 YUR 4 SR A23IRACt,
(3) W7HEYW : 7IR=2] Y, #UUR O|8510] PRYSF LSO WIISRACY

34 CO8 Fhie KT 2A MY
(1) 7F IS : Figure 12| RRSE RI&oHE= B X|ITTHE I7H8RACH
2) 718Y : 20 %Y U 3 YYE A0 ¥E SUH2R AZIACL
(3) 2@ XIZmpel ATl M & TEISI?| fIof, TRSQI RRSS| HIR U ArmaEhatA g [LISHRACH

35 AlE B A
(M AlY & KAHAM : C1F Flie XT 2A AlY 8, SLHHAHE 88 vuTel A8 £.78 AABAC

[ O] & of ¥
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4. AlE A

41 STHAM AlE(Resonant frequency search test)

33O LIEPH Hio 20| BXAM AYE FUHAL0|, 1 U= Table 52 WCh Table 52 ALl SIXHEE
Figure 20f LIEIE Hiet FC}

Table 5. Predominant resonance frequencies from resonant frequency search test

! ~ Resonance frequency (Hz)
UUT No. Location | Side-to-side Front-to-back Remark
' (Longitudinal, X) (Lateral, Y) Vertical (Z)
A2 N/A 18.75 10,00
A3 23.25 18,50 N/A
uuT-01 e — e —— ; Appendix E
A4 23.25 17.00 10,00
AS 23.25 18.25 N/A

Figure 2. Sensor location

F-P-14-07(2)
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42 CHEs Fhbs X F 2AF Alg(Multi-frequency seismic simulation test)
(1) 2I&% 212 GolE 3 AIEEEAHREY

3470 LIEH HIol FO| QIBX|EINHE UAGIASO, UHX|FINL FSHAMER UFOIRE HASRACH
I ZE= Figure 30+ =}

= Acc. ime history(X) Response spectrum(X)
R SRS Y o e vy W
’,/_. _T_ ..\ ______ g&
i ) |
a A
s £ o} <
2 § — e
— = = 90% of RRS
i 130% of RRS
" WhalA, - TRS
30 A A " " 100 A
10 20 30 40 50 10° 10"
Time (s] Freq.[Hz)
< Acc. time history(Y) Response spectrum(Y)
| %w‘“ A
o 1071 & /
~E .E 't
0 E
g A0t § — QRS
— = = 90% of RRS
I | Memured acc. 130% of RRS
20 ——— Wl A, e TRS
30 " A A A 100 A
10 20 20 40 50 10° 10’
Time [s] Freq.[Hz)
% Acc, time history(Z) Response spectrum(Z)
% N = s SR, S AVRY
E £ ' / S ‘
d -~
< § fr RRS 3
= = = 90% of RRS
130% of RRS
—=—TRS
20 i A " 1 100 . A
10 20 30 40 50 10° 10"
Time [s] Freq.[Hz)

Figure 3. Z1&0| 7% 7t&5E U ANHESEHAHEH (damping = 5 %)
(TRS : Tested response spectrum, RRS : Required response spectrum)
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AlEZE

Al B 9¥:S-THE AILHO| HE8E HAUS

(2) TS 2 & WE A4S 4PES(Cross correlation)

HO|X| : (7) /(& 15)

4282 (MM LtEIH IExiZinte] 2 By Yo KEME |G| HEO AFe HAYYS| EYH Y 4=
SBYTE FAUR0, 2 HIHE= Figure 42 RCL,

Cross correlation XY

8 02f i ' i { : 3 g ma'x-o.wbl
£ 0 W——
g'oz'i i 1 1 1 I A 1 1 A :
-50 <40 30 20 10 0 10 20 30 40 50
[sec)
Cross correlation YZ
8 o2f 1 f ' f ' H f T max=0.111
g o B R
B
<'°2Pn L 1 1 I 3 1 L i 1 :
S50 40 30 20 .10 0 0 20 30 40 50
[sec)
Cross correlation ZX
8 02- T L) L) T Ll T 1 ) A ) "&q12"4
2
-e 0 ;‘W
('02.1 L i L A 1 L i 1 A :
S50 40 30 20 -10 0 10 20 30 40 50
[sec]

Figure 4, Cross correlation plots

43 MY T, ¥ ZAHPre/post-test inspection)

(1) Al T SCHEA 23t oj80| RURACH
2 MY 7 SUPA A S8R B 4L WAUSX FR2L, minor channel 17§47t O|RE0] 3 & 7}
Bt £422 UFLRACL I AU YL Table 63} T,

Table 6. Inspection results

UUT No. Pre-test inspection Post-test inspection
Major failure Major failure

| Structural™ | Functional BSIALKS Structural ™ Functional nemars

( UUT-01 Minor channel clip
i Ol & & e oS - O|¥US HEUS 1742 Of%

! | (Photo B.13 #X)
#5) Photo B.1 ~ B8E #Z.

Z6) Photo B9 ~ B.168 { =

.

F-P-14-07(2)
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O APPENDIX A : UUT &

-
W ——

|

!

!

]

.
MPOROCT et
-
—_——
o S e e
e |
| TEST PowE FOR DGURULATON OF
SUSPDLED CELNG SYSTEM
QR
I"‘ —

[ Plan View of the Top of the Frame |

IIMNNNRNARNRARS

[ Plan View of the Base of the Frame |
[ Elevation of the Side of the Frame ]

Figure A.1 Test frame SO (B9 : mm)
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A B 9S-I AAHO MBE HAUE HOIX : (9) /(& 15)

S-THd AlAE (WEFE)

-
N

Figure A2 UUT Al2® 8% =2 (B9 : mm)
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7

< W
L

@ 2

Ps -
[An3

S-d A2 (WHFE)

-
N

Figure A3 UUT A28 74 =8 (E19 : mm)
F-P-14-07(2)



MEZE o

A MY E : 2020-R-003
Al 8 9@ :S-Fhd AAHO0| HEBE MEUE HO|X| : (11 ) /(& 15)

O APPENDIX B : UUT 84

Photo B.1 Al ¥ UUT-1 B

" \
AW - -'- L

Photo B4 AlE # LUT-1 B

Photo B.S Al ¥ CiEbls-d g% Photo B.6 AlE & HIMY d%

Photo B.7 AlE 7 A& 5% Photo B8 Al © M| FBEF
F-P-14-07(2)
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_3 \ TN N TP

Photo B.12 Al® # UUT-1 &M

Photo B.13 Minor channel clip 174 O|§ Photo B.14 AlY ¥ [T &5

Photo B.15 Al T HME 3% Photo B.16 A|EH = HEX S0
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O APPENDIX C : 57 FX| AX2IX U ALY
S ; Sensor
Description Location r\?:r;oe' Dir.” Remarks
Model Serial Cal. date
accl X 5428326 | 2019.09.03. | ¥phﬁ*
Al @Oy HpE acc? Y 8316A030TA00 5428327 2019.09.03. | c°:°
acc3 Z 5538534 | 2019,05,09. '
N JosIS
accd X
5 Photo
A2 C g Ht aces Y 356A16 LW165137 2019.04.04, ea
ac_c6 Z A
HeEL x 371381130G/AC Ph
A3 R acc8 Y LW7695 2019.09.04. oto
5-857 C3
B acc9 Zz il = e —
= X | 3713811306/AC Ph
A4 AN BYY acel Y LW7904 | 2019.01.31 R0
S-857 CA
s 48 ) | etz | Z | SO | Tl
accl3 X
X3 xa 713B1130G/AC
AS ' 18 acc14 T / LW8004 | 20190131, | Photo
2 B S-85T C5
accls Z

" X: Longitudinal, Y: Lateral, Z: Vertical
" RS (10 ~ 50) Hz

Photo C.1 A1 7t =%

Photo C.3 A3 7t &4

Photo C4 A4 7}&E 7

Photo C.5 AS Zt5 &2
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O APPENDIX D : A|g%HH|

D.1 6 DOF Shaking table C
{1) Controller / Control program : MTS 469D / Seismic test execution software (STEX3)
(2) Manufacturer : MTS systems corporation, USA,
(3) Principal specifications

Control degrees of freedom 6 DOF (X, Y, Z, RX, RY, RZ)
Max. Loading 30 000 kg
Table Size 40 m % 40 m
Max, Displacement H = £300 mm, V = £150 mm
Max. Velocity H=15mfs V=10 m/s
Max. Acceleration H = £29418 m/s’, V = £49.030 m/s’ (at bare table)
Frequency Range (01 ~ 600 ) Hz
Excitation Mechanism Electro-hydraulic Servo, 3 Variable Control
Feedback Data Acquisition 63 Channels
@
Verscal
A
Yow
2 D
LngAudine! Control room
ol
Pion
"
Lotornl

D.2 Data acquisition (MUME7| R A)

(1) A/D conversion system : National Instrument LABVIEW software(customized)
(2) Manufacturer : National Instrument PXI-6251

Acceleration module Ch. 12 Channels
Strain module Ch, 264 Channels
Max. excitation and signal voltage 10V
Resolution 16 bits
Sample rate 512 Hz

D.3 Accelerometer

(1) Accelerometer type : DC type
(2) Manufacturer / model : KISTLER / 8316A030D0TAOO, PCB / 356A16, 3713B1130G/ACS-85T
(3) Location and serial (refer to Appendix C)

F-P-14-07(2)
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O APPENDIX E : 3XIHM MY

A2
30 T T T T T T
o — Longitudinal(X)
E’ 20 | == =LateralY)
K - Vertical(2)
: .<
=10 BaRy, SR a3
E ” ~ & . Y ee o ~ \/ \
‘!:.\_/ At A ,l—'*§v—pl(,_ h
0 " - ——r 1 1 W
5 10 16 20 25 30 35
Frequency [Hz)
A3
30 T T T T T T
an = Longitudinal(X)
é’ 20 - = =Latoral(Y) |
N\
£
Ew ™~
0 = | e adies B R R \“,w—-,f/.\,
5 10 15 20 25 30 35
Frequency [Hz)
A4
30 T T T T T T
& —— LongRudinal(X)
Ezob " - = = LaterallY) |
%
Ew B
0 1 1 ) 4
5 10 15
Frequency [Hz)
A5
30 T T T T T T
&
0
EDF
~N
@
é"lo -
0 o ¥ 7" 2320
5 10 15

Frequency [Hz)
Figure E.1 Resonant frequency search test results
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