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SESTEC at Pusan National university, Mu
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. O|2|X} (CLIENT)

AE M M
CERTIFICATION OF TEST

HAINSIR 49 X| 21X &P MIE] ZESTING NO, K150
lgeum, Yangsan, Kyungsangnam, South Korea.
-8180, Fax: 051-510-8181, Web: seismic.koced.or.kr 0| X|(pacGE) & (1) / (& 11)
FEFME
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Z (ADDRESS)

1 Q7|2 8QUA 7|8 EARSSHI 16 (BHS)

. MZ{AM8E (USE OF CERTIFICATION) : 45 HEE
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. A|&7|7t (DATE OF TEST)

. A|&eH (TEST METHOD USED)

. A|&&H7 (TESTING ENVIRONMENT)

. A|8lZ3} (TEST RESULTS)

dEAMe| L8 A

: Wireway system(0|3} ‘UUT)

: 2016. 11. 30.

: ICC-ES AC156 : 2010 (Sps = 9.806 m/s’, z/h = 1)
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Alg Z o

TEST RESULTS

(?ER?FIC*A"HC?T: Nﬁo.}: 26Kk [ESTING NO. K15
Al & 9 :Wireway system
i | H0|XlPach : (2) / (£ 11)

1. TEST SAMPLE
1.1 UUT dimension

Table 1. UUTS| 32

Dimension [mm]™"
: Weight
| UUT Name 29y R i‘g Al A T
Length | Width | Height (kg)
Wireway System SH-WW-SV1 N/A 180 3 660 1 242 24 N/A
=1) UUTS| ALAISH 500 S 24, UUTS] 1 A Appendix A, B AZ. (Al M14x 58)
1.2 UUT part list
Table 2. UUTQ| BEZ|AE
& HEY R 4 T8 H Z= AL Y s
o
1 E’ﬂﬁfl ;LLED SH-WW-LED34W |  36W(1200L) 1 R R = N/A
=718 KRR 5
2 (Mairi Pole) SH-WW-PO1 85x85x930 (AL) 2 KEM| A =F N/A
3 7|8 SH-WW-P02 128x128x38 (AL) 2 REH| A = N/A
(Diverge unit) s
AZEDH A . 5
4 | (start Unit SH-WW-P03 N/A 1 AFH H & N/A
EYEFE A 1l &
5 (Turnbuckle) SH-WW-P04 500kgf 1 P P ES] N/A
FA0Y FA
6 (Vertical fix SH-WW-P05 N/A 2 REH| A 2= N/A
Unit)
oo e | 7 | HE2ZF SH-WW-P06 N/A 2 REHI R N/A
s 4" 8 @ (Spring)
i |l otojojny 1§ %
edeees & | Wlhve oo caiey | 1SH-wW R N/A 8 R R N/A
at e o
lI L N )
y 2 % @
o ®*» 3 TEST SPECIFICATION
eofeoe 2211 Seismic Parameter
b |l Table 3. Shake table test parameter
» .f@ * @
' . Horizontal Vertical
® . L!G " & T Bu“dlng Test SDS-'FZ) h_:!:_al orizonta ICa
S O b e code Criteria (m/s?) o A Anta-H Ay Aty
. (m/s’) (m/s?) (m/s?) (m/s%)
1 IBC2012 ek 9.806 1 15.680 11.760 6.567 2.646
AC156 : 2010 f i / f i

Z=2)Sps, : Spectral response acceleration at short period
Z3)z/h : Height factor ratio

F-P-20-05(1)




MEH MY S 2016-K-028
(CERTIFICATION NO.)
B 9 : Wireway system
(TEST SAMPLE NAME)

A

2.2 RRS(EF SE AHER)

Acc.[ml92]

Acc. [m!sz]

23 8|2 7|F(=15)

HE Al &2 2,

*I % g _EI- \,&owaoavamnmfr,q,}qt

TEST RESULTS

NS

JESTING NO. KTSA%

o] Xjpach) : 3) / (& 11)

Required response spectrum(Horizontal)

R —— l i , i
10 ¢ - RRS 3
———90% of RRS
i 130k T RRS
101 :‘_':_:— _________________ T e e e ::
10° 10’
Freq.[Hz]
5 Required response spectrum(Vertical)
10 i !
: ———RRS
— ——90% of RRS
! ~130% of RRS
L T S RN s s SN B O e
B BT T e Y —'“_—'—“:?h—:-—::__:_::_ ]
100 0 I1
10 10

Freq.[Hz]

Figure 1. Required response spectrum (Sps=9.806 m/s’, damping = 5 %)

(1) WUT =28 F2| O|F0[Lt 0| BLOjoF SHCL

() B7iL = 20 A LIS =X Y H2 FXAIL| OO

(3) LUTS| £ &z U HARE K elstn Zojet &40[Lt HY2 5| EIC]
(4) UUTe| ®7 mehit 22 F0[E 2l 88 e

(5) Al B2 2, UUTS| 7|55l 2Xl& 80{0f SiCt.

F-P-20-05(1)




M MM S 2016-K-028
(CERTIFICATION NO)
2 9 : Wireway system
(TEST SAMPLE NAME)

M

3. TEST PROCEDURE

TIERE
e &
a d*® s
eff e
o* =
. L] i
nt'. il
of ¥ ¢
s d¥
i i
L.
o
| | '
1
1
eq e
of? 2
al” ®
L]
ed" ",
1 L]
e }

AldZ o

(A) MX| (refer to Appendix A)
(1) The test fixture has bolted to the shake table with 12 ea-M30 bolts. (torque =

(2

TEST RESULTS

) UUT was installed to the test fixture as shown 'Appendix A’
(3) About 931.57 N loads were applied to the wires for initial loa

TESTING NO. K150k

H|0|X|(PAGE) : (4) / (B 11)

d%‘-“]

770 N-m)

Z4) The initial loads were calculated with measured lengths of springs and spring coefficient given by client.

(B) Al T

HAF

(1) Visual inspection

Q) STEM AlH

(1) Excitation : Low-level amplitude (0.98 m/s® peak input) single-axis sinusoidal sweeping from 1.00 Hz to 50.00 Hz
2 oct./min
(2) Direction and sequence : Longitudinal, lateral and vertical independently, not simultaneously
(3) Analysis method : Transfer function estimation using input and output accelerations

(D) CtE FOb KT ZAF Al
(1) Excitation : Generated artificial earthquake according to the Figure 1.
(2) Direction and sequence : Longitudinal, lateral and vertical simultaneously

(3) TRS and cross-correlation check of excitation motion

(E) Al =

HAt

(1) Visual inspection : The specimen was visually inspected to check structural integrity of the specimen after

the multi-frequency seismic simulation test.

Table 4. Resonance frequencies from resonant frequency search test

Resonance frequency (Hz)
UUT No. Location Side-to-side Front-to-back Vertical @) Remark
(Longitudinal, X) (Lateral, Y)
uuT-01 A2 10.00 34.75 9.25 Figure 2.
Transfer function (A2)
30 , ! ; - — ——— 1' . ! i

S

=)

2

Freq.[Hz]

Figure 2. Transfer function plot

F-P-20-05(1)
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TEST RESULTS

H MH S 2016-K-028
(CERTIFICATION NO,)
Al B 9 :Wireway system
(TEST SAMPLE NAME)

42 7445 7% GOjE U AIESEHAHEY

JESTING NO. KTSAE

I o] X|(pAch) : (5) / (& 11)

Acc. time history(X) . i Response spectrum(X)
30 : I' T T 10 T
| ol
E 10'
| 8
! L < RRS
i ~— - 90% of RRS
) I B | emarmMaaetredace. I i 130% of RRS
i ! ' ~ 90% ?fAR‘IG ! - TRS
-30 | i 1 I 10 il L
0 10 20 30 40 50 10"
time [s] Freq.[Hz]
Acc. time history(Y) 5 Response spectrum(Y)
30 T T T T =~ 10 T
n';' &: 0. _. : .,H::. = ot
£ € 1{_}1 L ey
] g
< : } < RRS
i i — —-90% of RRS
20 ol O I S R 1 | o o Sl o s O el 130% of RRS
i : ; 90% Df ARIG . TRS
_30 i i a J 100 L
0 10 20 30 40 50 10'
time [s] Freq‘[HZI
Acc. time history(Z) 5 Response spectrum(Z)
L]
I o
%] 0
" E E 10"} ]
1] 3 T i v =
y< ! | 5 g
o SMeasuredacc o 130% of RRS
' ': i % . 90% (?‘fARB i RS
» 10 1 | 1 1 10{:| 1
’ 0 10 20 30 40 50 10"
" time [s] Freq.[Hz]
[
‘ Figure 3. Fl&0| 77 Jts8: 8 AHBHAHER (damping = 5 %)

(TRS : Tested response spectra, RRS : Required response spectra)

F-P-20-05(1)




X M H o 2016-K-028
(CERTIFICATION NO)
AN B B : Wireway system
(TEST SAMPLE NAME)

43 MEL 2 = wat MsaEss

Ald 2 o
TEST RESULTS

H| 0| X|PAGE) : (6) / (& 11)

Cross correlation XY

0.3 i I i

0.1
-0.1
-0.2

Amplitude

[ ! [ ] [
-max=0:163------+ i

[sec]

0.3
0.2
0.1

Amplitude
(=1

-0.1
-0.2

-10 0 10 20 30 40
[sec]

Amplitude

| I
e max=0{149---- =

-40 -30 -20

: ' ' 2 5° INSPECTIONS

[sec]

Figure 4. RISCH 2t % Wa Asypes

LN )
e Table 5. Inspection results
L]
'I-. + 'l UUT No. Pre-test inspection Post-test inspection
b Major failure LI Major failure YR
‘o0 Structural | Functional ™ ity Structural | Functional ™ itk
L. UuT-01
bl Not found Not found - Not found Not found -
L]
42" “F500TS 7[SAHE [ED 5772 TFHEHE RP22 HLGIAS.
e .
F-P-20-05(1)




Ald 2 o
TEST RESULTS
MMM S 2016-K-028
(CERTIFICATION NO.)

Al =1 H : Wireway system
(TEST SAMPLE NAME)

H|0| X|paGE) : (7) / (F 11)

O APPENDIX A : UUTE®

% !
p
“.;.
H [*
CRE
= |4
iy
1Ho
. 7l
Emm———y -
i >
. = 32]
: ; =
. & @
» e
=
2 o
A
_, 1
’ =
] i %
) =
1]
]
b .
i L}
L]
. g 1]
]
n
1y
]
L]
Al
N
]

Figure Al UUT =&

F-P-20-05(1)



MR MM S 2016-K-028
(CERTIFICATION NO)

Al B  ©:Wireway system
(TEST SAMPLE NAME)

O APPENDIX B : UUT &4t

Photo B.3 Alg

Photo B.5 A& Z Turn buckle ass'y

Photo B.7 A|® % Spring

Alde Z o
TEST RESULTS

Photo B.6 A&l 7 Start end bracket ass'y

Photo B.8 Al® & LED &7|+

F-P-20-05(1)




o1 A
Mg ZE
TEST RESULTS

4 X MHS :2016-K-028
(CERTIFICATION NO.)
Al B 9 : Wireway system

PRVOR Y ACCRED)
770
4

&

)

JESTING NO, KT5 1%

(TEST SAMPLE NAME) H|0|X|pAcE) : (9) / (T 11)

Photo B.9 AlE & Turn buckle ass'y

e~y
s A e,

i FR=atal v

Photo B.11 A|® = LED §27|F

[of 3t of ¥ ]

Photo B.10 A|¥ = Start end bracket ass'y

F-P-20-05(1)



Ald 2 T
TEST RESULTS

X A H $ : 2016-K-028
(CERTIFICATION NO.)
Al B . Wireway system
(TEST SAMPLE NAME)

O APPENDIX C : 5% x| dX|9Ix| X MY

Table C.1. Sensor location and specification

ZESTING NO, K151k

B 0| X|PAGE) : (10) / (% 11)

hogeion e Location / Direction Model Range e caliil;?:zion
name name No. dte

acc01 Shake table / Side-to-side (X) 8315A01 2150836 | 2016.04.16.

Al acc02 Shake table / Front-to-back Y) 0DOTAO 198.021 2150837 | 2016.04.15.
acc03 Shake table / Vertical (Z) 0 " 2150839 | 2016.04.16.

acc04 57|+ / Side-to-side (X) 8315A03 2150535 | 2016.04.16.

A2 | accos =77 / Front-to-back Y) 0DOTAO ﬂg“'ff’ 2150537 | 2016.04.16.
acc06 57|17 / Vertical ) 0 35 2150538 | 2016.04.16.

Z, Vertical |

X, Longitudinal
Y, Lateral g

Photo C.1 7} 54 2 X|

F-P-20-05(1)



Al ZE
TEST RESULTS

H M M B :2016-K-028 e
(CERTIFICATION NO)
Al B : Wireway system
(TEST SAMPLE NAME) 0| X|paGE) : (11) / (F 11)

O APPENDIX D : A|&ZHH|

D.1 6 DOF Shaking table
(1) Controller / Control program : MTS 469D / Seismic test execution software (STEX3)
(2) Manufacturer : MTS systems corporation, US.A.
(3) Principal specifications
Control degrees of freedom 6 DOF (X, Y, Z, RX, RY, RZ)

Max. Loading 30 000 kg
Table size 40 m x 40 m
Max. Displacement H = £300 mm, V = +£150 mm
Max. Velocity H=15m/ V=10 m/s
Max. Acceleration H=i+118q, V& 2109
Frequency range 0.1 Hz ~ 60 Hz
Excitation mechanism Electro-hydraulic servo, 3 variable control
Feedback data acquisition 32 Channels
(2)
Vertical
A
Yaw
(x) ()
Longitudinal Control room
Roll
Pitch

(Y)
Lateral

D.2 Data acquisition (X 27| Z2)
(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 10 V
Resolution 16 bits

D.3 Accelerometer
(1) Accelerometer type : DC type
(2) Manufacturer / model : KISTLER / 8315A010D0TA0O, KISTLER / 8315A030D0OTAQO
(3) Location and serial (Appendix C &)

F-P-20-05(1)
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p

1.2 Wtge] He

- Wire way2l JI2 7430 g x3S € zHs
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4
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0100 2E S0 st £x1 =H Hel HMAl

- =8 Wire:

®3.2 A OIS
- AT Wire: o1.2 Aol
- Main Pole : AL6063

- ABERX, BHZ, Adjust Clip : SUS304

148 & 2@
- AHS D2 : MIDAS CIVIL
2. wtZ0oll &< MODELING

2.1 288 A4deAa

; JEs

e

2422 FRAME & A0IERAE 0180t} 1,

[0l
oA

2.2 A4 (L=0.5m + 2.5m + 0.5m = 3.5m)




3. WireWay System? HEZHE

8.609mm

MIDAS/C1vil

SCALEFRCIOR=

- 2.5m &2t

- 0.5m &2t2

8.609 mm

0.185 mm



KNEGHE(SHATEH)
4.1 Time History Test Parameters z/h=1.0
Building Test Sos - Hor izontal Vertical
code Criteria (9) AFLX-H ARIG-H AFLX-V ARIG-V
1BC2012 |CC-€S 9.806 .00 15.680 11.760 6.567 2 646
AC156:2010 ’ ’ ’ ’ ’ ’
4.2 Design Response Spectra data
25.6 -+
Horizontal
&~ Vertical
2 12.8 - \
£
2
()
% 64 -
o
u
w
[®)
b4
- 3.2 -
<
o
[
Q
w
o
v 1.6 -
0.8 -
0-4 T T T T T T T T T 1
005 010 020 040 0.80 1.60 320 640 1280 2560 51.20
Frequency(Hz)
Frequenc | Spectral data [[Freauenc| Spectral data [[Freauenc| Spectral data ||Freauenc| Spectral data
y y y y
(Hz) H v (Hz) H v (Hz) H v (Hz) H vV
33.3000 | 11.76 2.65 8.2545 15.68 6.57 1.3000 15.68 6.57 0.2682 5.60 1.59
27.3054 | 12.25 3.01 6.5516 15.68 6.57 1.0672 13.79 5.50 0.2202 4.92 1.33
22.3900 | 12.77 3.43 5.2000 15.68 6.57 0.8761 12.12 4.61 0.1807 4.33 1.12
18.3594 | 13.30 3.91 4.1272 15.68 6.57 0.7192 10.66 3.86 0.1484 3.80 0.94
15.0544 | 13.86 4.45 3.2758 15.68 6.57 0.5905 9.37 3.23 0.1218 3.34 0.78
12.3444 | 14.44 5.06 2.6000 15.68 6.57 0.4847 8.24 2.71 0.1000 2.94 0.66
10.1222 | 15.05 5.77 2.0636 15.68 6.57 0.3979 7.24 2.27 0.0000 0.00 0.00
8.3000 15.68 6.57 1.6379 15.68 6.57 0.3267 6.37 1.90
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1.

=

e K=

1.1 el ==
LHEIE Wire way SystemOll CHSt LHRIAH S HIF 2 x =3 &

1.2 el 84

- Wire way2l J|12 RAE0 CHst A3 & ==

- HoZEW 2IC2E HZ WO oMM HE

- 2010 AIZAlI E20l0F ol =D& gt M=

- 50M #2t 20l AXI=F, A0 JI=2 HEH Nz HS

- A IDFA0NH *E BS0H 28 AX =HE Hel HMAl
1.3 =22 FAME

- =3 Wire : ®3.2 HOI=

- =& Wire : ®1.2 HOI=

- Main Pole : AL6063

- AEERY, EWHZE, Adjust Clip : SUS304
1400 & 2 &

- A2 Z273  : MIDAS CIVIL

2. X004 MODELING

2.1 22 LA

JEX0ol D2 FRAME 2 HOIERAE 0|25t 1D, BB AHYXZHE LinkRAE
2.2 AN (L=2.5m + 25@1.8m + 2.5m = 50.0m)

BN
*(MK
-’{_M’r{—.’r’q
_‘r__‘_,_‘,.rf’r—-
_.-a"“"nr‘,r
_,-H;:—-‘r.’
_.4@‘”‘;"“—




3. WireWay SystemQ HZEHE(HAAl)

\
!

1.477mm

3.240mm

- 2.5m 2ol H&E = 3.240 mm
- 1.8m 22 H&E = 1.477 mm
-olE2XME(]/500) = 2,500 / 400 = 6.250 mm

(x JoIZ2 *E22 JEHME JIE = |/400)



KNEGHE(SHATEH)
4.1 Time History Test Parameters z/h=1.0
Building Test Sos - Hor izontal Vertical
code Criteria (9) AFLX-H ARIG-H AFLX-V ARIG-V
1BC2012 |CC-€S 9.806 .00 15.680 11.760 6.567 2 646
AC156:2010 ’ ’ ’ ’ ’ ’
4.2 Design Response Spectra data
25.6 -+
Horizontal
&~ Vertical
2 12.8 - \
£
2
()
% 64 -
o
u
w
[®)
b4
- 3.2 -
<
o
[
Q
w
o
v 1.6 -
0.8 -
0-4 T T T T T T T T T 1
005 010 020 040 0.80 1.60 320 640 1280 2560 51.20
Frequency(Hz)
Frequenc | Spectral data [[Freauenc| Spectral data [[Freauenc| Spectral data ||Freauenc| Spectral data
y y y y
(Hz) H v (Hz) H v (Hz) H v (Hz) H vV
33.3000 | 11.76 2.65 8.2545 15.68 6.57 1.3000 15.68 6.57 0.2682 5.60 1.59
27.3054 | 12.25 3.01 6.5516 15.68 6.57 1.0672 13.79 5.50 0.2202 4.92 1.33
22.3900 | 12.77 3.43 5.2000 15.68 6.57 0.8761 12.12 4.61 0.1807 4.33 1.12
18.3594 | 13.30 3.91 4.1272 15.68 6.57 0.7192 10.66 3.86 0.1484 3.80 0.94
15.0544 | 13.86 4.45 3.2758 15.68 6.57 0.5905 9.37 3.23 0.1218 3.34 0.78
12.3444 | 14.44 5.06 2.6000 15.68 6.57 0.4847 8.24 2.71 0.1000 2.94 0.66
10.1222 | 15.05 5.77 2.0636 15.68 6.57 0.3979 7.24 2.27 0.0000 0.00 0.00
8.3000 15.68 6.57 1.6379 15.68 6.57 0.3267 6.37 1.90
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7. 743 Y ZE

7.1 main ANFZE

1) etem&

2 S HOH2XIDHE(]) = 2096038.901  mm*
CHHAA SHHA(A) = 2332.252  mn?
] [ A (D) = 85.000  mm
DUE = 969518.037 N.mm
2 Pol== = 2084.986 N
=g = 82.074 N
2) SY¥HE
O EE
- ¢=H
P 82.074 969,518.037
ftop = — - = - x 42.500 = -19.623 Mpa
A 2,332.252 2,096,038.901
19.623 < fca = 74.000 Mpa 0.K
- OI&H
P 82.074 969,518.037
fbot = — + = + X 42.500 = 19.693 Mpa
A 2,332.252 2,096,038.901
19.693 < fca = 74.000 Mpa 0.K
@ Ncs™
V 2,084.986
v = = = 0.89%4 Mpa
A 2,332.252
0894 < fca = 500 Mpa sesessssnssecssane O.K
@ HAHE
§ = 0.026 mm

0.026 < 8a = 2.3 mm S ) 4
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1.1 el ==
LHEIE Wire way SystemOll CHSt LHRIAH S HIF 2 x =3 &
1.2 el 84
- Wire way2l J|2 &30 st 2ExHS L =H3G
- HoZEW 2IC2E HZ WO oMM HE
- 2010 AIZAl E25H0F Sl =D& 2 AS
- 50M #2t 20l AXI=F, A0 JI=2 HEH Nz HS
- =HNFA0IH 7= BSH 28 Ax == Hel HAl
1.3 =22 FAME
- =3 Wire : ®3.2 HOI=
- =& Wire : ®1.2 HOI=
- Main Pole : AL6063
- AEERY, EWHZE, Adjust Clip : SUS304
1400 & 2 &
- A2 Z273  : MIDAS CIVIL
2. X004 MODELING
2.1 22 LA
JEX0ol D2 FRAME 2 HOIERAE 0|25t 1D, BB AHYXZHE LinkRAE
2.2 AN (L=2.5m + 6@3.6 + 1.8m + 6@3.6 + 2.5m = 50.0m)

______




3. WireWay System? HEZHE

L l . | | : . | | . |
e\ -"II .J. \ /’“' / \ r.' { h ‘/H' _,’. .,.’
\\__ / \\._ ] / \_\ /f \\.// \.\ / \ ,-"/ e | / \\__,/j \\ H \ ; / A \\\‘.,"
1.483mm
7.773mm
3.265mm

- 3.6m 22l H&E = 7.773 mm
- 2.5m 2ol H&E = 3.265 mm
- 1.8m 22 H&E = 1.483 mm
-olE2XM&(]/500) = 3,600 / 400 = 9.000 mm

(x JoIZ2 *E22 JEHME JIE = |/400)



KNEGHE(SHATEH)
4.1 Time History Test Parameters z/h=1.0
Building Test Sos - Hor izontal Vertical
code Criteria (9) AFLX-H ARIG-H AFLX-V ARIG-V
1BC2012 |CC-€S 9.806 .00 15.680 11.760 6.567 2 646
AC156:2010 ’ ’ ’ ’ ’ ’
4.2 Design Response Spectra data
25.6 -+
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&~ Vertical
2 12.8 - \
£
2
()
% 64 -
o
u
w
[®)
b4
- 3.2 -
<
o
[
Q
w
o
v 1.6 -
0.8 -
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Frequency(Hz)
Frequenc | Spectral data [[Freauenc| Spectral data [[Freauenc| Spectral data ||Freauenc| Spectral data
y y y y
(Hz) H v (Hz) H v (Hz) H v (Hz) H vV
33.3000 | 11.76 2.65 8.2545 15.68 6.57 1.3000 15.68 6.57 0.2682 5.60 1.59
27.3054 | 12.25 3.01 6.5516 15.68 6.57 1.0672 13.79 5.50 0.2202 4.92 1.33
22.3900 | 12.77 3.43 5.2000 15.68 6.57 0.8761 12.12 4.61 0.1807 4.33 1.12
18.3594 | 13.30 3.91 4.1272 15.68 6.57 0.7192 10.66 3.86 0.1484 3.80 0.94
15.0544 | 13.86 4.45 3.2758 15.68 6.57 0.5905 9.37 3.23 0.1218 3.34 0.78
12.3444 | 14.44 5.06 2.6000 15.68 6.57 0.4847 8.24 2.71 0.1000 2.94 0.66
10.1222 | 15.05 5.77 2.0636 15.68 6.57 0.3979 7.24 2.27 0.0000 0.00 0.00
8.3000 15.68 6.57 1.6379 15.68 6.57 0.3267 6.37 1.90
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7. 743 Y ZE

7.1 main ANFZE

1) etem&

7 S HOH2XIDHE(]) = 2096038.901  mm*
CHHAA SHHA(A) = 2332.252  mm?
] [ (D) = 85.000  mm
DUE = 1021549.402 N.mm
ESE==! ol = 2196.882 N
=g = 82.512 N
2) SY¥HE
® a8gsd
- ¢=H
P M 82.512 1,021,549.402
ftop = — - — vy = - x 42.500 = -20.678 Mpa
A | 2,332.252 2,096,038.901
20.678 < fca = 74.000 Mpa 0.K
- OI&H
P M 82.512 1,021,549.402
fbot = — + — y = + x 42.500 = 20.749 Mpa
A | 2,332.252 2,096,038.901
20.749 < fca = 74.000 Mpa 0.K
@ Ncs™
V 2,196.882
v = = = 0.942 Mpa
A 2,332.252
0.942 < fca = 50.0 Mpa 0.K
@ HAHE
§ = 0.024 mm
0.024 < da = 2.3 mm 0.K
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(2) QIHGHE otUlM VHAE HE

ONsa = Nua I o = 0.45

0.45 X

®Nsa= @x n x Ase,n x futa

35.325
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(011 Ng, = Q&S &

Nua = 5.490 kN
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3. WireWay System? HEZHE

6.187mm

9.251mm

- 5.0m 22 H&E = 9.251 mm
- 4.0m B2te H&E = 6.187 mm
- ol&X™A(|/500) = 5,000 / 400 = 12.500 mm

(x JoIZ2 *E22 JEHME JIE = |/400)



KNEGHE(SHATEH)
4.1 Time History Test Parameters z/h=1.0
Building Test Sos - Hor izontal Vertical
code Criteria (9) AFLX-H ARIG-H AFLX-V ARIG-V
1BC2012 |CC-€S 9.806 .00 15.680 11.760 6.567 2 646
AC156:2010 ’ ’ ’ ’ ’ ’
4.2 Design Response Spectra data
25.6 -+
Horizontal
&~ Vertical
2 12.8 - \
£
2
()
% 64 -
o
u
w
[®)
b4
- 3.2 -
<
o
[
Q
w
o
v 1.6 -
0.8 -
0-4 T T T T T T T T T 1
005 010 020 040 0.80 1.60 320 640 1280 2560 51.20
Frequency(Hz)
Frequenc | Spectral data [[Freauenc| Spectral data [[Freauenc| Spectral data ||Freauenc| Spectral data
y y y y
(Hz) H v (Hz) H v (Hz) H vV (Hz) H vV
33.3000 | 11.76 2.65 8.2545 15.68 6.57 1.3000 15.68 6.57 0.2682 5.60 1.59
27.3054 | 12.25 3.01 6.5516 15.68 6.57 1.0672 13.79 5.50 0.2202 4.92 1.33
22.3900 | 12.77 3.43 5.2000 15.68 6.57 0.8761 12.12 4.61 0.1807 4.33 1.12
18.3594 | 13.30 3.91 4.1272 15.68 6.57 0.7192 10.66 3.86 0.1484 3.80 0.94
15.0544 | 13.86 4.45 3.2758 15.68 6.57 0.5905 9.37 3.23 0.1218 3.34 0.78
12.3444 | 14.44 5.06 2.6000 15.68 6.57 0.4847 8.24 2.71 0.1000 2.94 0.66
10.1222 | 15.05 5.77 2.0636 15.68 6.57 0.3979 7.24 2.27 0.0000 0.00 0.00
8.3000 15.68 6.57 1.6379 15.68 6.57 0.3267 6.37 1.90
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6. €A == MF

6.1 H&EZ D (x—dirx1.0+y-dirx1.0+z—dirx1.0)
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7. 743 Y ZE

7.1 main ANFZE

1) etem&

2 S HOH2XIDHE(]) = 2096038.901  mm*
CHHAA SHHA(A) = 2332.252  mm?
] [ (D) = 85.000  mm
DUE = 795085.502 N.mm
ESE==! ol = 1709.863 N
=g = 89.193 N
2) SY¥HE
® a8gsd
- ¢=H
P M 89.193 795,085.502
ftop = — - — vy = - x 42.500 = -16.083 Mpa
A | 2,332.252 2,096,038.901
16.083 < fca = 74.000 Mpa 0.K
- OI&H
P M 89.193 795,085.502
fbot = — + — y = + X 42.500 = 16. 160 Mpa
A | 2,332.252 2,096,038.901
16.160 < fca = 74.000 Mpa 0.K
@ Ncs™
V 1,709.863
v = = = 0.733 Mpa
A 2,332.252
0.733 < fca = 50.0 Mpa 0.K
@ HAHE
§ = 0.023 mm
0.023 < da = 2.3 mm 0.K
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(2) QIHGHE otUlM VHAE HE

ONsa = Nua I o = 0.45

0.45 X

®Nsa= @x n x Ase,n x futa

35.325

o

el o3

rr

(011 Ng, = Q&S &

Nua = 4.270 kN

ONsa < Nua o2z 0.K

(3) ¢IHGHE ot 232IE mu2dE ZE

1

H L= AHOAS0UA ZHB =0 XbHot=

X 157.000 x 500

kN

A2209|

o o1,

®Ncb = Nua OIIM o = 0.45
A OIIM Nb = ZEEACENAN UEEZ e AW
NCb = $ X U—‘ed.N X U—‘C'N X l'uCD,N X Nb _
Nco 2 23¢2E 2% N
ANc _ —
= 1.0 Wean = 1.0 Wen= 1.0 Yeon= 1.0
AF'ICO
ke = 7
Nb = Kc+ (fgy) - h' = 22.274 kN =82 0[Jt 280mm Ol M
®Ncb = 10.023 kN
®Nch > Nua ole=z 0.K
(4) WHO BEAE HE
®Npn = Nua Il o = 0.45
Npn= W, » x Np (O{JIM Np = ZZEICUEUA CIES P S WIHO HEAZ N)
Luc,P = 1.0
Ne = 20.270 kN
®Npn = 0.45 X 1 X 1.0 X 20.270 = 9.122 kN
®Npn > Nua o2z 0.K



(5) MEGt=E GHUIM BAHAE HE

dVsa = Vua I o = 0.45
Vsa= 0.6n x Ase x futa
(Il Vsa = 8HES 2= o W3 L= WHIOSHA LHALTIF Xbiols 2L
n=1 Ase = 157.0  mf futa = 500  MPa
OVsa = 0.45 X 0.6 x 1 x 157.0 x 500 = 21,195 N =
Vua = 0.556 kN
®Vsa > Vua olg=z 0.K
(6) Mtols GloA 2ACIETANLE HE
dVeb = Vua HIId o = 0.45
Avc Il Vb = 2SS 3ACIENAN dH2
Vb = X Wec,v X Wed,v X LUC'\/ X Vb GiJIA |_ Ol
Avco Jlg 232 mMI2E N
A\/c _ _ _
- 10 Ll"ec.\/ - 10 Ll"ed.\/ - 10 LI"c'\/ 10
A\/(:o
da = 16mm (UHEBES ZAH)
le = 8 x da = 8 «x 16 128 mm
Cal = 100 mm (&Hel)
Vb = 0.6(1./da)’2+ (da) (fu)(C,)'"°
= 17.821 kN
®dVeb = 0.45 X 1.0 X 1.0 X 1.0 X 1.0 x 17.821
= 8.019 kN
®Veb > Vua o)z 0K
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