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1BEBEE (VO)-1FaER51)

Ve1r=842,625 kg

wiE Displacement

"
- I I
o I R

=
0,70 H
= ]
060 = g
= (=4
0.50°= @
0.407 ﬁ
DSD_; -------I-I-I__I-II--I ----- . ‘l
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010 ;
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1.0 20 30 40 50 B0 7.0 B0 90 100
“PJS—C‘"JEF: CURVE
File
Step Displacement  Base Force A-B B-I0 I0-LS LS-CP CP-¢ ¢-D D-E >E TOTAL
0 0.0076 0. 0000 167 8 0 0 0 0 0 0 475
1 0.3963 81826. 7134 388 87 0 0 0 0 0 0 475
2 3.2993  637798.1875 354 121 0 0 0 0 0 0 475
3 3.7729 680223, 0000 345 0 0 ] 0 60 0 0 475
4 5.3837  T748349.0000 342 57 0 0 0 T 2 0 475
5 9.1451  $42625.3750 475 0 0 ] 0 0 0 0 475
NARL5bs BX*8555 s

1BEBI 8 E (VC)-2F(3eR 5 47)

Verr=1,221,653 kg

vl F Displacement

1,503

1357

1.20

1.05 .E

]

0.90 8

075 %

0E0 = §

0.45

030

015
080 160 240 320 400 450 560 640 720 800 -
Story | Load | Loc | P | W | Y | T | [ | MY |
RF PIISH Top FA0EE7 67 -333955 38 Q.00 210905024 67 | BO1260627 5 | 1642022797
RF PIISH Battom FA0EE7 67 -333955 38 Q.00 210905024 67 | BO1260627 5 | 1742208410
EF PIISH Top 1543674, 22 -GO0FET B2 Q.00 3980093204 | 10190388359 | -3291741732
BF PIISH Battom 154367422 -BO07EY B2 Q.00 2920093204 | 10130388359 | -3471972077
aF PIISH Top 2296630 56 -842187.03 Q.00 AEROEEAEE. T | 1536827044 2 | -B021504453
aF PIISH Battom 2296630 56 -842187.03 Q.00 AEROEEAEE. T | 1536827044 3 | -B274460569
aF PIISH Top 2043707 51 -1060148.24 Q.00 FO7ESEA05 3 | 20546162527 | -68239932951
aF PIISH Battom 2043707 51 -1060148.24 Q.00 FOFESEA05 3 | 20546162527 | -7139037602
3F PIISH Top 2800621.32 | -1221653.03 Q.00 220876637 2 | 2571086099.0 | -B858558E937
3F PIISH Battom JB0EE23E3 | 122165303 Q.00 220876637 2 | 257R098185 2 | -90611 70652

NAR BRERTZ 16




RRaT/EB57] (Vd)

Story Elevation (h1) | Weight (w1) wi1*hi wi*hi/Y wi*hi Vd
RF 1860 752793 1400194980 0.299 0.299Vd
6F 1560 671586 1047674160 0.224 0.523Vd
5F 1260 690065 869481900 0.186 0.709Vd
4F 960 690065 662462400 0.141 0.85Vd
3F 660 690065 455442900 0.097 0.947Vd
2F 360 695366 250331760 0.053 1Vd
1F 0 0
SUM 4189940 4685588100 1
S,/ W.H,
V,=—2—W Iy = WH Vy
L4a,F, > WH,
NAR e FiUiE 17
SHEIRS 1%

Vc1r=842,625 kgf Va,1r=1V4

Ve2r=1,221,653 kgf  V42r=0.947Vs

v 842625/1Vq 0
Vzgi © 1221653/0.947Vy4 65.3% < 80%
RZEY)FETHEIRS |
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ERBIR W%

EEEED]
displacement [cm [drift cm |stiffness tf/cm

RF 0.6457 0.0855 1169.59064
6F 0.5602 0.0873 1145.47537
5F 0.4729 0.0871 1148.10563
AF 0.3858 0.0869 1150.74799
3F 0.2989 0.0668 1497.00599
2F 0.2321 0.2321 430.848772

K1 _ 430848 o0 o

K2~ 1497.006 07 °
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IEEBNEE

(VC)-1F(#E 85 47)

Ve1r=842,625 kg

w1
1.00 2

0.90°
080
070
0607
0507
0.407
0307
0207
0107

Displacement

T s O
10 20 30 40 50 60O 7.0 80 90 100

Base Reaction

-
A PUSHOWVER CURWVE
File
Step Displacement Basze Force h-B B-I0 I0O-LS LS-CP CP-C C-D D-E = TOTAL
1] 0. 0076 0. 0000 467 ] 1] 0 0 1] 0 0 475
1 0.3963 41826.77734 388 &1 LI} 1] 1] LI} 1] 1] 4719
2 3.2903 637798.1875 354 121 1] 1] 0 1] 1] 0 4715
3 3.7129 630223, 0000 345 To 1] 1] 1] 60 1] 1] 475
4 5.3837 T48349. 0000 342 LY LI} 1] 1] T4 2 1] 475
i 9.1454 B42625. 3750 475 0 1] 1] 0 1] 1] 0 4715
A
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(VC)-2F (188153 47)

Verr=1,221,653 kg

22

vl F Displacement
15072
1357
1.20
=
1.05 =
]
0.90 8
=
075 @
0.45 i
illiillﬂlﬁlllllﬂlllllll
015 I L
IDI.IBID| I'II .IEID| I2I.I4IDI I3I.I2ID| Ifi.lﬂlﬂl IA.IBIDI I5I.IEID| IElu.lf-lIDl IF:'.I2IDI IBI.IDID| e B L5
Story | Load | Loc | P W Y | T | [ MY |
RF PIISH Top FA0EE7 67 -333955 38 Q.00 210905024 67 | BO1260627 5 | 1642022797
RF PIISH Battom FA0EE7 67 -333955 38 Q.00 210905024 67 | BO1260627 5 | 1742208410
EF PIISH Top 1543674, 22 -GO0FET B2 Q.00 3980093204 | 10190388359 | -3291741732
BF PIISH Battom 154367422 -BO07EY B2 Q.00 2920093204 | 10130388359 | -3471972077
aF PIISH Top 2296630 56 -842187.03 Q.00 AEROEEAEE. T | 1536827044 2 | -B021504453
aF PIISH Battom 2296630 56 -842187.03 Q.00 AEROEEAEE. T | 1536827044 3 | -B274460569
aF PIISH Top 2043707 51 -1060148.24 Q.00 FO7ESEA05 3 | 20546162527 | -68239932951
aF PIISH Battom 2043707 51 -1060148.24 Q.00 FOFESEA05 3 | 20546162527 | -7139037602
3F PIISH Top 2800621.32 | -1221653.03 Q.00 220876637 2 | 2571086099.0 | -B858558E937
3F PIISH Battom JB0EE23E3 | 122165303 Q.00 220876637 2 | 257R098185 2 | -90611 70652
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22 B 1B RC & e — gt =1

arcw abw OCC alc

RC f&hg iz : 0.90 0.75 0.55

AEET | TSR 0.95 . 0.80 0.65

ZREEY) | —RAEWIE | 0.85 0.80 : 0.80
ERRE 0.70 0.55 1.00

RC HEfg 12 : 0.90 0.90 0.70

+EEpl b | TEARRIE 0.85 : 0.95 0.75

ZREY) | —RERIE | 0.65 0.95 : 0.85
E AR % 0.15 0.75 0.80

ZEMGBERBB O R OETEEZEE - AIL %EW}E?

AEEI=SZE - " 106F = SR AEISRITHR

NAR ARERHEE i FMArERARERTEE-PHRS 2

National Applied Research Laboratories




)20 #{&

BB NBEN LA
A. AEBLITNEEY

1) RCiERIRE
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rewi

3) —RRIEWRIRK
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4) RFWIRE
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eeeeeeeeeeeeeeeeeeeeeee

102 01eg30 62 0 o 120 30 30 10471 W 190
C1- 4060 ﬁ = ‘Ezfm <H. T Co A e e
0.3:60x30 5 ) 3 ) 235 366 W1 520
EE | . |z o | w |
ol'Ct o ]ci;'gtm.g C1 1 C1
= ) 2| |
g. 351 C 316 265 470 19 80 385 328 J 581
gﬁm c2 T3 c2 c2 Tc2 ?TL
) : 21 21| 20 3 A
250 im0 A 3 20 0 g0 2 o | g0 351 A s 20
s[C1 Te2 gjc2 c2 coglc2 Te? glc
B oem W owow Eﬁ%gé L.
C1 C1 c1 o Cf c1 o Cf o1 C1
NAR B & SRR 7 B 31
IRNBZIEENEENRE
= | XB | XB | XB | X& | X@
X[a] (Cn?) Vircw | Vibw | Vic | Vilc Vi
(tf) (tf) (tf) (tf) (tf)
1F 300 1582 - 1778 - 1778
2F 300 3682 - 3319 - 3682
K 1 1
IF - 778/300 =48.29% < 80% Vig = 773 =48.29% < 90%
K, 3682/300 v, 3682
g= | YB | Y& | Y& | Y& | Y@
= (Crﬁ) Virew | Vibw | Vic | Vilc Vi
(tf) (tf) (tf) (tf) (tf)
1F 300 1604 - 1795 - 1795
2F 300 3414 - 3113 - 3414
Kir 1795/300 =52.58% < 80% Vig = 1795 =52.58% < 90%
K, 3414/300 v, 3414
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e RBIERER

mak| Famh | E2HEYRE NEESE RIE B Ui
_7’?108 3.27(R1E)
4+ e %:t %—__Rlos 4 26(/}|L ) ; = 1Q8.11.15 )
1| 2 | SEEE | w=siogsopre | 108611RK SRR 1
%@:)’3108.5.31
o | e —%108.5.28(71%) s 109.02.21
2 ti& = Eﬂﬂ F"ﬂ ,_,___,_,108 6 19 108625/;%&: %&Eﬁui,ﬂ;%
e = =] 7’?109 2 5(/}|L ) 109-11-4
3 1628 HSEAE ,,,-—_,.,109 225 109.03.17 SEE= T
109.1.20
- » = [BitmBAZE BB BB EE
4 Ej—b E%B% 109.7.1 - -
=85g
—2108.10.09(/t1E)
5| mm |mmEAE| B-RLB1L05HE) | 10922541 oy
$£=%109.2.04 7

w0 | mmEE | meE  |EEEEEM)| TRES() | EEFEEEEECD)

Z6l— PEERMERRA 1F 531.44 250,732 471.80

6" PEERMERRA 1F 690.5 540,000 782.04

Ehl= BRI 1F-6F 2304.74 471,640 61.40

Z6IM  PEERMEEEB B3F-8F 9772.02 600,000 884.18

E6HH PEERMEREA 1F 330.25 292,000 884.18
1Y E(T/m?) 481
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e R 2 FEEE T EE

==
%gﬂ maaE WIERE | REEE®Em?) | TRES(D) | EEEEREEG)
Z6l— PEERMmEEA 1F 531.44 1,530,873 2,880.61

PES ES M F oA 1F 690.5 2,552,795 3,697.02
= 5|—

E & 5 EX 4 o 1F-6F 4,899.33 10,129,405 2,067.51
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BB IRESI ] (Vo) - 1F (B 1)

Veir=1824551 kg

Displacement

PUSHOVER
File

Step Displacement Base Force A-B B-I0 I0-LS LS-CP CP-C C-Ir

1] 0.0142 0.0000 200 1 0 L] 0 0 _E
1 1.1612 423267.0625 186 15 0 [} 1] 0 E
2 4.5467 1297539.5000 134 63 [} [} 0 4 é
3 5.5918 1503985.3750 115 13 [} [} 0 73 @
4 8.7180 1752306.5000 111 16 [} [} 0 4 8
5 10.1332 1820284.2500 111 15 [} [} 0 5 =
3 10. 2327 1824550.6250 110 15 [} [} 0 76
? 11.2302 1810748.6250 110 15 [} [} 0 4
& 11.3346 1800431.8750 201 0 [} [} 0 0

T T O L e e |
1.2 24 36 48 B0 72 84 96 108 120
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MERBRESIT] (Vo) - 2F (RE57 1)

Vear=1221653 kg

3105_ Displacement
1.50 =
135
1.20
Story Load Loc P X WY T MX MY = =
RF PUSH= Top 90657 57 33395538 0.00 210905084 67 | 5012506275 | 1642022797 1.05 = =
RF PUSH= Botto TI0E57 57 33395538 0.00 21090508467 | 5012506275 | -1742209410 3 E
EF PUSH= Top 1543674.22 BO07ET 62 0.00 39800932004 | 10190388359 | -3291741792 0.90 3 1]
BF PUSHx Bottol 1543674.22 -B007E7 B2 0.00 398009320.4 | 10190288359 | -34719720F7 0.75 = =4
BF PUSH= Top 2296690.86 -B43187 03 0.00 BEBOEE4EE.1 | 1536827044.3 | -5021504453 ) - E
BF PUSH: Batt 2296E90.86 -B43187 .03 0.00 GEBOEE4EE.1 | 1536827044.3 | 5274460569 [ 50 = fee)
4F PLISH: Taop 3049707 51 -1060148 84 0.00 FO07E88905.3 | 20546152527 | -6823992951 =
4F PUSH= Botto 3049707 51 -1050148.84 0.00 FO7RARO05.3 | 20546152527 | -71ao0s7enz | 0.45 -
3F PUSH= Top 380062132 -1221653.03 0.00 8258766372 | 2571056099.0 | -8685586937 .30 =
3F PUSH= Botto F806E33.63 -1221653.03 0.00 825876637 2 | 25750981852 | -9061170652 - =
0157
_IIIIIIIIIIIIIIlIIIIlIIII|IIII|IIII|IIII|IIII|IIII|
080 160 240 320 400 480 BE0 B40 720 800
oo AT V0 i
NAR BRERTARH 51
LIS 3 LA
> / 10— -t
R ERETER AV
AX Al I >3
: : : : -y -y -y
Story Elevation (h1) | Weight (w1) w1*hi wi*hi/Q_wi*hi Vd

RF

1860

7527793

1400194980

0.299 0.299Vd

OF

1560

671586

1047674160

0.224 0.523Vd

S5F

1260

090065

869481900

0.186 0.709vd

AF

960

090065

062462400

0.141 0.85Vd

3F

660

090065

455442900

0.097 0.947Vd

2F

360

095366

250331760

0.053 1Vd

1F

0

0

SUM

4189940

4685588100

1

it
Vd
2 VWH,
u
B 2% & R b 7% b
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CDR __ 1824551/1Vd

1221653/0.947Vd

R —EBAFEIEIRR!
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EEIREEZ (BRE S 1H)
fiTRIR
displacement |cm |drift cm |[stiffness tf/cm

RF 0.43774 0.0831 1203.36943
6F 0.3543 0.0846 1182.0331
5F 0.2697 0.0843 1186.23962
AF 0.1854 0.0842 1187.64846
3F 0.1012 0.0806 1240.69479
2F 0.0206 0.0206 4854.36893

K1 4854.37 391% > 70%

K2 1240.69 ° °
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Base Shear, tonf

Base Shear vs Monitored Displacemant

Legend

 va Disp

100

5
Monitored Displacement, mm

VC,IF -

1248418.06 kgt

TABLE: Base Shear vs Monitored Displacement

step | MonitoredDispl | Base Force |, p B-C cD D-E >E Al I0-1s | LsCP | >CcP | Total
cm kgf
0 1.1207 0 144 0 0 0 0 144 0 0 0 144
1 5.7886 318671.88 143 1 0 0 0 144 0 0 0 144
2 15.8305 966616.16 118 18 8 0 0 144 0 0 0 144
3 21.2341 1241084.3 101 19 24 0 0 144 0 0 0 144
4 21.6107 1248418.06 95 25 23 1 0 144 0 0 0 144
5 21.771 1236542.75 93 23 27 1 0 144 0 0 0 144
o ks
NAR B 7% & 58 b 7 b 61
National Applied Research Laboratories
— T ‘_0-
JZ 584 71(X[al
e-6 Base Shear vs Monitored Displac TABLE: Base Shear vs Monitored Displacement
1o Legend _— Monitored Displ Base Force
0.80 ——— Vs Displ cm kgf
0.80 - 0 1.1349 0
‘5 070 1 5.2054 274997.82
ey 2 13.4668 801108.65
o
Sl 3 14.2355 830594.03
(7]
e ou 4 14.2735 830709.22
e 5 14.3205 830650.7
020 6 14.4023 830419.58
' 7 14.4892 831306.31
0.10 4
8 14.5758 828591.48
0.00 T T T T T T T T T 1
00 15 30 45 60 7S 8.0 105 120 135 150
Monitored Displacement, cm \/ p— 790090 kgf
c,2F
TABLE: Story Force
Stor Load - P VX VY T MX My
v Case/Combo kgf kgf kgf kgf-cm kgf-cm kgf-cm
RFL [ PUSHX1Min | Top [455113.6] -185802 0 -0.00023 [ 3.56E+08 | -3.8E+08
RFL | PUSHX1 Min | Bottom |472514.5| -185802 0 -0.00023 | 3.72E+08 | -4.4E+08
7FL | PUSHX1 Min Top |855490.2| -353789 0 -0.00056 | 6.67E+08 | -8E+08
7FL PUSHX1 Min | Bottom |877241.3 -353789 0 -0.00056 6.87E+08 | -9.3E+08
6FL PUSHX1 Min Top 1282443 -503827 0 -0.0009 9.99E+08 | -1.3E+09
6FL PUSHX1 Min | Bottom | 1304194 -503827 0 -0.0009 1.02E+09 [ -1.5E+09
SFL_| PUSHX1 Min Top |1714500| -627531 0 -0.00103 1.33E+09 | -1.9E+09
S5FL_| PUSHX1 Min | Bottom |1738647| -627531 0 -0.00103 1.36E+09 | -2.1E+09
4FL PUSHX1 Min Top 2149217 -723010 0 -0.00095 1.67E+09 [ -2.5E+09
A4FL PUSHX1 Min | Bottom |2173365 -723010 0 -0.00095 1.69E+09 [ -2.7E+09
3FL | PUSHX1 Min Top 2585182 | -790090 0 -0.0009 2.01E+09 | -3.1E+09
3FL PUSHX1 Min | Bottom | 2610015 -790090 0 -0.0009 2.03E+09 | -3.3E+09
2FL PUSHX1 Min Top 3032099 - 0 -0.00113 2.36E+09 | -3.7E+09
2FL PUSHX1 Min | Bottom |3101395 -831306 0 -0.00113 2.41E+09 | -4.2E+09
1FL | PUSHX1 Min Top |3207774| -760674  |-15359.2| 2005727 2.2E+09 | -4.2E+09
1FL [ PUSHX1 Min | Bottom [3390888| -760674  |-15359.2| 2005727 | 2.34E+09 | -4.7E+09
5] 5 7a% =
NAR BRERVRIR 62
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TABLE: Story Stiffness
Story Load Case | Shear X Drift X Stiffness X Shear Y DriftY | StiffnessY
kgf cm kgf/cm kgf cm kgf/cm
BEIS EQX 0 0.6292 0 0 0.0272 0
PR1 EQX 0 1.401 0 0 0.0916 0
RFL EQX 1000000 | 2.6331 379779.49 0 0.4277 0
7FL EQX 1000000 | 3.7043 269959592 0 0.4655 0
6FL EQX 1000000 | 3.6463 274250.42 0 0.4118 0
S5FL EQX 1000000 | 3.3453 298924.05 0 0.3644 0
4FL EQX 1000000 | 3.1353 318948.31 0 0.3297 0
3FL EQX 1000000 | 2.6102 383105.72 0 0.2426 0
2FL EQX 1000000 | 2.1015 475843.4 0 0.1133 0
1FL EQX 908067.9 | 0.0419 | 21683038.68 | 24551.61 | 0.0137 0

63

1R

Base shear of 1st and 2nd floor

vt vt 1248418
Vi+l Yz 790090

1.58 > 0.9 (OK!)

Stiffness of 1st and 2nd floor
K' K' 4758434
Ki+1 K2 383105.72

1.242 > 0.7 (OK))
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A:(9) |=1.00 ; 475F@EREAME R NZRE
JKEF51a) E=Wal[]
MENERSE
+X [0] -X [@ +Y [@ -Y [
Y EBE S Ap(g) 0.206 0.193 0.132 0.172

tERERAEL KB /]

2787879.0 2737241.2 1630720.3 1648087.0
V, (kgf)

EHIET VmaxiZl VmaxiZl VmaxiZl VmaxiZl

MEEET] Ay(9) 0.193 0.132

CDR 1B 0.804 0.551

DTSR T Efmoa TR

NAR ! abs BRERAF
A3 / t
BB ERD
W B (YH)
it AL AR A;=0.240
A(9) 1= 1.00 ; 475 BRI = NEE
7R 7 {E FB A +Y[a &vE
it REAE 7] AL(Q) 0.231 0.224
14 AE B4 L TS B )
V. (kg 1798305.8 1881455.1
s 18 VmaxiZ| VmaxiZE|
fitEEaE S A,(Q) 0.224
CDR f& 0.935
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R4S

7B (-X)

EH e

L4 77 1) EX[d B X[@
EEdsk 0.254 0.457
Ap(g)
MmEE>
0.4544 0.4544
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540,000
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600,000

292,000
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