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Abstract

The main contents of this study include: (1) methodologies for
preliminaryseismic capacity assessment and retrofit of high-tech fabs ; (2)
AGV/RGYV induced floor microvibration analysis of high-tech fabs. In
regard to methodologies for preliminaryseismic capacity assessment
and retrofit of high-tech fabs, this study is to develop a methodology for
preliminary seismic capacity assessment of high-tech fabs for the
industries as an effective tool to evaluate the seismic capacity of their
fabs in a rapid way, which serves as the basis for deciding whether
seismic retrofit is necessary. In this study a typical double fab structure is
considered for demonstration of the seismic capacityassessment using
the proposed method and adequacy of the results. The study shows that
seismic demand may be under-estimented if the structural period is
calculated based on code specified empirical formula. It is suggested to
use structural period by eigen analysis or the rule-of-thumb principle as
T=N/10(sec) for estimating the seismic demand. In addition, even if there
IS an abvious soft-and-weak story in the structure, the story shear
demand of the corresponding floor level should be considered as the
basis for determining the seismic performance index. The seismic
performance index based on time history analysis results with 2% and
3% structural dampin. It is therefore suggested that damping ratio of 2%
and 3% should be used in obtaining the seismic demand by the
proposed method.This study also investigates the control efficiency

using metallic yielding dampers or bracing system for seismic retrofit of

iii



the high-tech fabs. Result indicatre that the retrofit effect by the bracing
system is limited while the metallic yielding damper is more effectiveas it
provides stiffness reinforcement and energy dissipation simultaneously.
However, due to constraint of the existing spaces, metallic yielding
dampers are allowed to be installed only in the peripheral frames.
Therefore, the seismic capacity in the direction of minor axis direction is
still insufficient after retrofit, indicating improvement of the overall
structural system of the double fab is requiled to ensure its seismic

capacity.

In regard to AGV/RGV induced floor microvibration analysis of
high-tech fabs, the main contents of this study include : (1)
characterization of AGV induced, either in motion or braking, floor
vibration in the clean room;( 2 )retrofit of floor rigidity and its performance
assessment ; and (3) assessment of the floor dynamic stiffness.
Simulation results indicate that, vehicle speed (constant velocity/ brake),
car loading and structural span are all influential to floor vibration
response. When AGV advances at a constant but lower speed (1m/s or
1.5m/s ), the floor vibration are more pronounced in the first and third
modes, while at a higher speed (3m/s or 6m/s), responses of high
frequency modes are excited.  Braking may amplify floor vibration in a
certain bandwidth, mainly in the low frequency range. Moreover,
increase of both car loading and structural span cause further vibration
amplification to the floor. To resolve the problem of excessive floor
vibration, this study proposes three retrofit strategies of local floor

reinforcement using aluminum truss. It is seen that the broader area of
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the floor is reinforced the better performance is achieved. However, with
such local reinforcement of the floor, the effect of vibration suppression
Is quite limited in the low frequency range (<10Hz), it is more effective
to high frequency responses. On the other hand, the floor dynamic
stiffness changes with location, it is smaller near the central area of the
floor. Weight of facilities may affect the dynamic rigidity of the floor
mainly in the low frequency range, the dynamic rigidity of the floor near
the central area reduced as the facility weight increases, while the effect
of facility weight to floor rigidity is not evident in the peripheral area near
the support columns. The floor dynamic rigidity can really be improved

with local floor reinforcement of aluminum truss.

Keywords: high-tech fabs - seismic assessment ~ soft-and-weak story -
metallic yielding damper ~ clean room ~ dynamic stiffness ~

AGV - structural reinforcement
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AR 0.6 0.3 0.8 0.45
Yy 0.8 0.45 1 0.55
3% 41 0.8 0.45 1 0.55 EEIE R
3t -1 0.8 0.45 1 0.55
£ g 0.7 0.4 0.9 0.5
4= 90 0.6 0.3 0.8 0.45
A v 4n 0.8 0.4 0.9 0.55
Lig 0.8 0.45 1 0.55 I RIEE B A
B 0.8 0.45 1 0.55 1R E B A
I 0.8 0.45 1 0.55 P IE MR
A I 0.8 0.45 1 0.55 R E MR
EiEM + 30 0.8 0.45 1 0.55 R E MR
F U8 0.8 0.45 1 0.55 ERE R
it B 0.8 0.45 1 0.55 R E N R
R 8 0.8 0.45 1 0.55 1R E W R
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5 24 41 0.8 0.45 1 0.55 BT |
TEH 0.8 0.45 1 0.55 RAE A
B % ko 0.8 0.45 1 0.55 B EAA Y
-3 0.8 0.45 1 0.55 BT
2R 0.8 0.45 1 0.55 ERE R
£MR% 0.5 0.3 0.7 0.4
HE
% 2.3 EEHEHEL a3 Gl Fa (RPN 6 RE)
(FHB-p Ayt RRE[4])
P BR ik ok T e id R A S(S2 & SM)
b2 %
Ss=0.5 Ss=0.6 Ss=0.7 Ss=0.8 Ss=0.9
EE Rl 1.0 1.0 1.0 1.0 1.0
L B 5 1.1 1.1 1.0 1.0 1.0
CHER R 1.2 1.2 1.1 1.0 1.0
%24 LY Rz 1 ncs Gl Py (R E R E)
(F L5~ f 22 e ot B4 [4])
i BR- AP ok TR G SI(SP & SY)
s Ss=0. 30 Ss=0. 35 Ss=0. 40 Ss=0. 45 Ss=0. 50
- A 1.0 1.0 1.0 1.0 1.0
E - 1.5 1.4 1.3 1.2 1.1
ERER B 5 1.8 1.7 1.6 1.5 1.4
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% 2.5 -4

(F 5 b & gt B [4])

AR ITETE R 2 1 a3 R T Aeid B T8 Sap

ik ik P L) £ T
T <0.2T) 02T <T<TP | T, <T <2577 | 25T <T
%D=sm[04+§4;j S = Sos S =500 | Sip =048
0

%26 EEHPELFHRHELIEL B BB BI(REPFERE)

(FA P~ p 2 A4 at RAF[4])

S (%) B, B,
<2 0. 80 0. 80
5 1.00 1.00
10 1.33 1.25
20 1.60 1.50
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% 3.1 CASE1(deBEo & i %) Bt thfimt R % £(C)

i X S i
5F 57,500 ton 59,600 ton
4F 84,600 ton 232,400 ton
3F 41,700 ton 53,200 ton
2F 78,300 ton 82,900 ton
1F 75,500 ton 82,900 ton

% 3.2 CASE2(™ & & A& 3 o) g2 Rl R 7 2
X £ % T
S5k 57,500 ton | 59,600 ton
4F 84,600 ton | 232,400 ton
3F 95,100 ton | 106,000 ton
2F 78,300 ton | 82,900 ton
1F 75,500 ton | 82,900 ton
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# 3.3 CASE3(} ~ T A B354 ) w2 thfim R % £(C)

ok £ » RioA
5F 173,800 ton | 175,900 ton
4F 84,600 ton | 232,400 ton
3F 95,100 ton | 106,000 ton
2F 78,300 ton 82,900 ton
1F 75,500 ton 82,900 ton
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%34 MRRHEFEEEFEI A EDRERINTEID=AKT )

(a)CASEL(= #2 7 5 #55 & )

SRR 5% 3% 2%
H £ | E®e | £w | @ | £ | B
5F 1.18 | 1.22 | 1.09 | 1.13 | 1.04 | 1.08
4F 1.73 | 4.75 | 1.60 | 4.41 | 1.53 | 4.20
3F 0.77 |0.98 | 0.71 | 0.91 | 0.68 | 0.87
oF 1.60 | 1.70 | 148 | 1.57 | 1.42 | 1.50
1F 1.55 | 1.70 | 143 | 1.57 | 1.37 | 1.50
Is(mfR4p#%)| 0.77 | 0.98 | 0.71 | 0.91 | 0.68 | 0.87
(b)CASE2(T # 5 #33 & )
TR 5% 3% 2%
X e | ®e | £w | & | £ | E&w
5F 1.23 | 1.28 | 1.15 | 1.19 | 1.09 | 1.13
4F 1.81 | 4.98 | 1.69 | 4.63 | 1.61 | 4.41
3F 1.83 | 2.04 | 1.71 | 1.90 | 1.62 | 1.81
oF 1.68 | 1.78 | 1.56 | 1.65 | 1.49 | 1.57
1F 1.62 | 1.78 | 1.51 | 1.65 | 1.43 | 1.57
Is(@f m4pt%)| 1.23 | 1.28 | 1.15 | 1.19 | 1.09 | 1.13
(c)CASE3 (& 33 & )
SRR 5% 3% 2%
R e | E®e | W | B | £w | B
5F 3.65 | 3.60 | 340 | 3.44 | 3.23 | 3.27
4F 1.78 | 4.88 | 1.65 | 4.54 | 1.57 | 4.32
3F 1.80 | 2.00 | 1.67 | 1.86 | 1.59 | 1.77
2F 1.64 | 1.74 | 1.53 | 1.62 | 1.46 | 1.54
1F 1.59 | 1.74 | 1.48 | 1.62 | 1.40 | 1.54
Is(mtR4a#k)| 1.59 | 1.74 | 1.48 | 1.62 | 1.40 | 1.54
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%35 MRipthkmre*(@F 4 A1 F W RFELS TS5 I D=AKT )

(a)CASEL(= # 2 7 5 #5355 &)

AR 5% 3% 2%
ok £w | B | £w | B | Aw | &
5F 0.84 | 0.87 | 0.78 | 0.78 | 0.73 | 0.74
4F 1.24 | 3.38 | 1.15 | 3.06 | 1.08 | 2.88
3F 0.55| 0.69 | 0.51 | 0.63 | 0.48 | 0.59
oF 1.15 1.21 | 1.07 | 1.09 | 1.00 | 1.03
1F 1.11 1.21 | 1.03 | 1.09 | 0.96 | 1.03

Is(#t A4 %) | 0.55 | 0.69 | 0.51 | 0.63 | 0.48 | 0.59

(b)CASE2(Z # % #3554 )

SRR 5% 3% 2%

X £ |9 | ke | B | £w | &

5F 0.89 10.91|0.81]0.83|0.77 | 0.78

4F 1.31 | 3.56 | 1.19 | 3.24 | 1.13 | 3.05

3F 1.32 | 1.46 | 1.21 | 1.33 | 113 | 1.25

2F 1.21 | 1.27 | 1.10 | 1.15 | 1.04 | 1.09

1F 1.17 | 1.27 | 1.07 | 1.15 | 1.00 | 1.09
Is(#fm4pt%)| 0.89 | 0.91| 0.81 | 0.83 | 0.77 | 0.78

(c)CASE3 (& #1335 & )

SRR 5% 3% 2%
A £ | Ee | £ | Ee | £ | EW
5F 2.64 | 2.63 | 240 | 2.40 | 2.27 | 2.26
4F 1.28 | 348 | 117 | 3.17 | 1.10 | 2.99
3F 1.30 | 1.43 | 118 | 1.30 | 1.12 | 1.22
oF 1.19 | 1.24 | 1.08 | 1.13 | 1.02 | 1.07
1F 1.15 | 1.24 | 1.04 | 1.13 | 0.98 | 1.07
Is(mR4a#k)| 1.15 | 1.24 | 1.04 | 1.13 | 0.98 | 1.07
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% 3.6 MRJHEFRERE S AT FPRER T E I D=ET )

(a)CASEL(= # 2 7 5 #55 & )

AR 5% 3 2%
ok £ | ®e | A9 | B | £w | E&w
5F 3.50 | 3.63 | 3.25 | 3.37 | 3.10 | 3.21
4F 3.39 | 9.32 | 3.14 | 8,64 | 3.00 | 8.23
3F 1.11 | 1.41 | 1.03 | 1.31 | 0.98 | 1.25
oF 1.97 | 2.09 | 1.83 | 1.94 | 1.74 | 1.85
1F 1.64 | 1.80 | 1.52 | 1.67 | 1.45 | 1.59
Is(@tA44%) | 1.11 | 1.41 | 1.03 | 1.31 | 0.98 | 1.25
(b)CASE2( T & % #7335 & )
BRI R 5% 3% 2%
X v | ®e | Aw | E®Y | £ | EP
5F 3.75 | 3.89 | 3.49 | 3.62 | 3.32 | 3.44
4F 3.63 | 9.97 | 3.38 | 9.27 | 3.21 | 8.82
3F 2,70 | 3.02 | 2.51 | 2.80 | 2.39 | 2.66
2F 2.07 | 219 | 1.93 | 2.04 | 1.83 | 1.94
1F 1.72 1 1.88 | 1.60 | 1.75 | 1.52 | 1.67
Is(afmipth) | 1.72 | 1.88 | 1.60 | 1.75 | 1.52 | 1.67
(c)CASE3( & $33 % )
SRR 5% 3% 2%
& £w | @ | v | ®e | £w | ®@F
5F 11.42 | 11.55 | 10.62 | 10.75 | 10.11 | 10.23
4F 3.54 | 9.73 | 3.30 | 9.06 | 3.14 | 8.62
3F 2,61 | 2.02 | 243 | 2.71 | 2.31 | 2.58
2F 2.02 | 213 | 1.88 | 1.99 | 1.78 | 1.89
1F 1.68 | 1.84 | 1.56 | 1.72 | 1.49 | 1.63
Is(mfR4atk) | 1.68 | 1.84 | 1.56 | 1.72 | 1.49 | 1.63
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%87 WRREEGEEGES AT B RS TS E DA T 4)

(a)CASEL(= # 2 7 5 #55 & )

BRI R 5% 3% 2%
ok =® | Ew | £w | Ee | £w | Ew
5F 251 | 258 | 2.34 | 2.34 | 2.18 | 2.20
4F 243 | 6.62 | 2.26 | 5.99 | 2.11 | 5.64
3F 0.79 | 1.01 | 0.74 | 0.91 | 0.69 | 0.86
oF 1.42 | 1.49 | 1.32 | 1.34 | 1.23 | 1.27
1F 1.18 | 1.28 | 1.09 | 1.16 | 1.02 | 1.09

Is(#t Z4p#%) | 0.79 | 1.01 | 0.74 | 0.91 | 0.69 | 0.86

(b)CASE2(Z # % #3554 )

SRR 5% 3% 20
X £ | Ew | £w | Ee | £9 | EW
5F 271 | 2,77 | 247 | 2.53 | 2.33 | 2.38
4F 2,62 | 7.12 | 2.39 | 648 | 2.25 | 6.11
3F 1.95 | 2.15 | 1.78 | 1.95 | 1.67 | 1.85
oF 1.50 | 1.56 | 1.36 | 1.42 | 1.28 | 1.34
1F 1.24 | 1.35 | 1.13 | 1.23 | 1.07 | 1.16
Is(@fm4pth) | 1.24 | 1.35 | 1.13 | 1.23 | 1.07 | 1.16

(c)CASE3 (& #1335 & )

SRR 5% 3% 2%
A e | Ee | Ew | ER | W | B
5F 825 | 824 | 752 | 7.49 | 7.09 | 7.07
4F 256 | 6.04 | 2.33 | 6.31 | 2.20 | 5.96
3F 1.89 | 2.08 | 1.72 | 1.89 | 1.62 | 1.78
2F 1.46 | 1.52 | 1.33 | 1.38 | 1.25 | 1.31
1F 1.21 | 1.31 | 1.11 | 1.20 | 1.04 | 1.13
Is(mfR4pth) | 1.21 | 1.31 | 1.11 | 1.20 | 1.04 | 1.13
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% 38R TR B R4 A7 864 At I RER S
¥ D=ARAT4)

BRI 5%
CASE1 CASE2 CASE3
CH2IHIEHE) (T 34) (& 9038 %)
£ B £ w B £ w e
4 a2t Rdg R (Is) 0.77 0.98 1.23 1.28 1.59 1.74
R P A 47 27 Rodp 1R (Is) 0.71 0.77 1.20 0.97 1.51 1.34
A E() -8 -27 -3 -32 -5 -30
A 3%
CASE1 CASE2 CASE3
(CHzTHZHEBE) (T H:HEE) (& #c33 &)
£ & B £ w B £ w B
#A4 e 2mt Rdg R (Is) 0.71 0.91 1.15 1.19 1.48 1.62
J P A 2o oA R (1s) 0.59 0.63 0.99 0.80 1.26 1.17
w4 %) -20 -44 -16 -49 -17 -38
B 2%
CASE1 CASE2 CASE3
(CHzTHZHEHB) (T H:H3E) (& #c33 &)
£ B £ @ B £ @ B
4 a2t Rdg R (Is) 0.68 0.87 1.09 1.13 1.40 1.54
e P A7 2@ Rodp 15 (Is) 0.51 0.56 0.86 0.69 1.10 1.01
£ E (%) -33 -55 =27 -64 =27 -52
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% 3.9 n?ﬂ‘%;:fﬁ BT B 5 (4 28 ® 4 A7 i T RS 1T

% D=AKT4)

B R 5%
CASE1 CASE2 CASE3
(ZHzTHid554) | (T HLEHESE) (& #35 &)
£ w B £ v B £ v "
#4 o2 mt RAgtR(s) 0.55 0.69 0.89 0.91 1.15 1.24
g A7 20t R R (1s) 0.71 0.77 1.20 0.97 1.51 1.34
w4 E () 23 10 26 6 24 7
SRR 3%
CASE1 CASE2 CASE3
(CHz7HiEEE)| (785 5034) (& #1335 %)
£ w RiTA £ @ B £ v e
# 4 st 2wt Rdp R (s) 0.51 0.63 0.81 0.83 1.04 1.13
Fi P 45 2 it R dp 15 (1s) 0.59 0.63 0.99 0.80 1.26 1.17
A E%) 14 0] 18 -4 17 3
SRR 2%
CASE1 CASE2 CASE3
(CHz7HIHEE)| (785 5H34) (& 9038 &)
£ B £ @ Ew S e
#4 iz mt RAgR(s) 0.48 0.59 0.77 0.78 0.98 1.07
Fig P 45 2 it R dp 15 (1s) 0.51 0.56 0.86 0.69 1.10 1.01
w4 E() 6 -5 10 -13 11 -6
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%310 R IBITEG SR ATES S ST R A % 2
5 D=tk ¥ 4)

BRI

5%
CASE1 CASE2 CASE3
CHz2THiwsk) (T H:EBE) (& 9038 &)
£ v RiTALY £ v RiTALY £ @ e
w4 a2t Rdg R (Is) 1.11 1.41 1.72 1.88 1.68 1.84
R P A 47 27 Rodp 1R (Is) 1.14 1.13 1.57 1.34 1.51 1.34
A E() 3 -25 -10 -40 -11 -37
AR R 3%
CASE1 CASE2 CASE3
CHzTHzws4) (D5 5354) (35 k)
£ T £ v T £ v =
A4 e r 2 mt Rdg R (Is) 1.03 1.31 1.60 1.75 1.56 1.72
T o 47 20wt Rdp R (1s) 0.94 0.92 1.30 1.11 1.26 1.17
w4 %) -10 -42 -23 -58 -24 -47
AR 2%
CASE1 CASE2 CASE3
Gz @8 4) (B2 533E) (&35 k)
£ B £ v B £ v Ew
4 a2t Rdg R (Is) 0.98 1.25 1.52 1.67 1.49 1.63
Fi P o 45 2. it o dp 15 (Ls) 0.79 0.82 1.13 0.96 1.10 1.01
£ E %) -24 -52 -35 -74 -35 -61
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% 311 W RIpIETFRE R4 2178 F 4 S i Tl RS TR
% D=H kT +)

Y AL 5%
CASE1 CASE2 CASE3
CHzi@imsk)| (T ®:535E) (mac3s k)
£ v B £ @ B £ "
w4 e dr 2wt R dn H(Is) 0.79 1.01 1.24 1.35 1.21 1.31
B A7 20 @t mdp R (1s) 1.14 1.13 1.57 1.34 1.51 1.34
A E) 31 11 21 -1 20 2
Biprr o 3%
CASE1 CASE2 CASE3
(G278 k) (53 E) (m#x33R)
£ Ew £ v B £ v e
#4412t Rdp R (Is) 0.74 0.91 1.13 1.23 1.11 1.20
Jig P A 47 2 7t Rodp 15 (Is) 0.94 0.92 1.30 1.11 1.26 1.17
A E) 21 1 13 -11 12 -3
B R 2%
CASE1 CASE2 CASE3
(2T u5k) (THRESEE) (m#3i k)
£ v B S Ew £ @ e
w4 o dr 2wt R dp H(Is) 0.69 0.86 1.07 1.16 1.04 1.13
J e 7 2ot oA R (1s) 0.79 0.82 1.13 0.96 1.10 1.01
A E) 13 -5 5 -21 5 -12
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# 4.1 USD #1 BsF 2 ML T8 fmin < o

< ke (E)

20.4 t/mm?2

"t Rkt (oy)

0.0253 t/mm?2

%A (B) 250 mm
EE (1) 12 mm
1 7%%x3 & (h) 190 mm
S (N) 19 %
A7 4o Th R 2% B (KY) 12.21 t/mm
k@SR (a) 0.1
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% 4.2 CASE4(3 # 3 5 H# %) i B)E WA 8 5 it i (H = 0 cm)

TCUOL7-N5 TCUQ96-NS TCUBAA-NS
w/o damper| w/ damper | PrEZE(%) w/o damper| wf damper | HrEZE(%) w/o damper| wf damper | HriE(%)
Storv | X Y X Y x Y | Story| X Y x Y X Y | Storw| X Y X Y X Y
8F [15.51 (1343 (13831350 11 | -1 8F |[16.21 [15.79 (1274 {1580 21 | -1 8F [15.56 (11401241 111.29 | 20 1
TF [13.80 1063|1232 |1065] 11 0 JF (1372 [11.71 |10.34 {1190 ] 25 | -2 TF O[13.59 | 9.04 [1061 (909 | 22 | -1
6F (1262 (894 [11.07 892 | 12 0 BF [12.02 (961 |8.77 |9.71 | 27 -1 6F [11.98 | 7.84 [945 [782 | 21 0
5F [11.14|8.29 |9.52 |8.28 | 15 0 S5F [10.19]9.12 [7.39 920 | 27 | -1 S5F [10.20]7.33 |807 |7.29 | 21 1
4F |7.97 [4.92 |65 |520 | 15 | 6 4F [692 |6.15 |501 |62]1 | 28 | -1 4F 693 [4.44 | 558 440 | 20 1
AF [4.84 [4.16 402 |433 | 17 | -5 AF [4.06 |524 |2.83 |527 ] 30 | -1 AF [4.04 |37 1328 372 ] 19 1
2F [ 112 [ 105|087 | 101 | 22 4 2F [083 [ 129 (061 [1.2]1 | 27 6 2F [ 077|092 067 |085 | 13 8
1F | 042 | 025 032 |0.232 | 24 9 1F | 030 |043 [ 023 [0.38 [ 23 12 1F | 027 | 030 (024 (027 | 11 10
TCUOL7-EW TCUO96-EW TCUBAA-EW
wilo damper| w/ damper | HrIxE(%) wlo damper| wf damper | Hrix=E(%) wlo damper| wf damper | Hri=E(%)
Storw | X by X Y X ¥ | Story| X Y X by X ¥ | Storw| X by X Y X ¥
8F [12.11 (860 |981 |8.54 | 19 1 8F [13.27[11.23 110,99 (992 | 17 | 12 8F (1940 1239 |13.66 |12.47 | 30 3
JF (1099|665 |883 |66l | 20 1 YF [11.41 (910 [995 [8.13 113 | 11 YF (1603995 |12.50 |9.88 | 26 1
6F [10.06[5.55 |7.86 |5.54 | 22 0 6F (1002 (793 889 [7.00 |11 | 12 6F [15.03[8.53 |11.27]|863 | 25 | -1
5F [8.80 [5.20 [660 [5.18 | 25 0 S5F [8.573 |74z |78 |6.52 | 11 12 5F (1268|799 (964 (810 | 24 -1
4F [6.32 [3.3]1 |45]1 |33 | 29 0 4F 616 [420 |[563 (290 ] 9 9 4F [822 [4.86 |661 499 | 20 | -3
3F [ 384|279 (281 |2.79 | 27 0 3F [3.63 [353 [3.29 [3.29] 9 7 3F [ 469 (409 401 [4.17 | 14 | -2
2F [0.82 |0.73 (063|065 |23 | 11 2F | 085|097 079 (035 | 7 23 2F [1.15 [ 1.04 091 |095 | 21 9
IF | 030|025 |0.23 [020 | 23 | 20 IF |0.32 0234 1020 |0.23 | 6 32 IF | 044 |0.234 [0.34 [029 | 23 | 15
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# 4.3CASE5(3 1 5 R A & A AP 8 28 F ot #(F = 0 cm)

TCUOL7-N5 TCUQ96-NS TCUBAA-NS
w/o damper| w/ damper | PrEZE(%) w/o damper| wf damper | HrEZE(%) w/o damper| wf damper | HriE(%)
Storv | X Y X Y x Y | Story| X Y x Y X Y | Storw| X Y X Y X Y
8F [15.51 (1343 (122011537 21 | -14 | &F (1621 [15.79 [15.53 [16.50 | 4 4 8F [15.56[11.40(1399 (1254 | 10 | -10
TF (1380|1063 (1060|1268 23 | -19 | 7F (1372 [11.71 [13.321 [12.55] 3 -7 JF [13.59 (904 (1189937 |13 | 4
6F (1262 (894 (902 (1083 29 | 21 BF [12.02 (961 [11.24 |1065] 6 -11 6F [11.98 (784 [992 (819 | 17 -4
5F (1114|829 |729 (1007 35 | 21 | 5F (10,9912 (901 [9.99 [ 12 | -10 | 5F |10.20]7.33 |781 |766 [ 23 | 5
4F |7.97 [4.92 496 |5856 | 38 | -19 | 4F |[692 |615 (607 [639 [ 12 | 4 4F 693 [4.44 |52] 468 |25 | -5
AF [4.84 [4.16 |2.13 1485 | 35 | -17 | 3F [4.06 [524 [386 [545 | 5 4 AF [4.04 [3.77 1308 392 | 21 4
2F [1.12 [1.05 |087 |1.13 ]| 22 | 8 2F [083 [1.29 [ 102 142 |23 | -10 | 2F |07 |0.92 [0.72 [098 | 6 -7
1F | 042 0235 033 0236 | 21 -3 1IF | 030|043 (039 (048 | -30 | -12 1F | 027 | 030|027 (033 | 0 -10
TCUOL7-EW TCUO96-EW TCUBAA-EW
wilo damper| w/ damper | HrIxE(%) wlo damper| wf damper | Hrix=E(%) wlo damper| wf damper | Hri=E(%)
Storw | X by X Y X ¥ | Story| X Y X by X ¥ | Storw| X by X Y X ¥
8F [12.11]860 |11.12]|847 | 8 2 8F [13.27[11.23 1626|964 | 23 | 14 | BF |1940 1289 (1366 (1247 | 30 3
YF (1099|665 |9.87 |668 | 10 0 YF (1141 (910 [13.958 (764 | 23 | 16 | 7F 1693905 (1250 [9.88 | 26 1
6F [10.06]5.55 |8.53 |5.55 | 15 0 6F (1002 (793 [11.91 642 | -19 | 19 | &6F |[1503 853 [11.27[863 | 25 | -1
5F [8.80 (520|722 |517 | 18 1 S5F [8.573 |74z |9.59 15599 | -10 | 19 5F (1268|799 (964 (810 | 24 -1
4F |6.32 [3.3]1 |525 |3.29 | 17 1 4F |6.16 [4.29 |655 376 | 6 | 12 | 4F |822 [4.36 (661 [499 | 20 | -3
3F [ 384|279 344 1278 | 10 0 3F | 3.63 [3.53 [4.23 [3.18 | -17 | 10 | 3F 469 [4.09 [4.01 [4.17 | 14 | 2
2F [0.82 [0.73 1094 |07 | -15 | 4 2F [085 [097 [1.05 |083 |24 | 14 | 2F |1.15 |1.04 (091 [095 | 21 9
IF |0.30 |0.25 |0.26 [0.26 | 20 | 4 IF |0.32 |0.234 1029 |0.29 | 22 | 15 IF | 044 |0.234 [0.34 [029 | 23 | 15
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% 4.4 CASE6(1 .1 53 i i B) & A tp ¥ i & vt (8 = ¢ cm)

TCUOL7-N5 TCUQ96-NS TCUBAA-NS
w/o damper| w/ damper | PrEZE(%) w/o damper| wf damper | HrEZE(%) w/o damper| wf damper | HriE(%)
Storv | X Y X Y x Y | Story| X Y x Y X Y | Storw| X Y X Y X Y
8F [15.51 (1343|1400 (1404 O -5 8F |[16.21 |15.79|11.87 |15.58 | 27 1 8F [15.56 (1140 (1318 (1171 15 | -3
TF O[13.80 1063|1241 (1178 10 | -11 | 7F (1372 (1171 (965 [980 | 30 | 16 | 7F |13.59]9.04 [11.18 [8.380 | 18 3
6F (1262 (894 (11.04 (1009 13 | -13 | 6F 12021961 |8.17 (1029 32 - 6F [11.98 | 7.84 [9.54 [769 | 20 i
5F [11.14 (829 949 |935 | 15 | -13 | 5F (1019|912 (687 (962 [ 33 | -5 5F [10.20]7.33 |784 |7.21 | 23 2
4F [7.97 [4.92 677 |546 | 15 | -11 | 4F [692 |615 [4.65 |6.18 | 33 0 4F |6.93 [4.44 |5.36 (451 | 23 | -2
AF [4.84 [4.16 |405 450 ] 16 | 8 AF [4.06 |524 |266 523 | 34 0 AF [4.04 [3.77 1308 |36 | 21 0
2F [1.12 [ 105 084 | 101 | 25 4 2F [0.83 [1.29 058 [1.18 | 30 9 2F [ 077|092 068 084 | 12 9
1F | 042 0235 030 031 | 29 11 1IF | 030 043 [021 [0.38 [ 30 12 1F | 027 | 030 (024 (027 | 11 10
TCUOL7-EW TCUO96-EW TCUBAA-EW
wilo damper| w/ damper | HrIxE(%) wlo damper| wf damper | Hrix=E(%) wlo damper| wf damper | Hri=E(%)
Storw | X by X Y X ¥ | Story| X Y X by X ¥ | Storw| X by X Y X ¥
8F [12.11 860 |10.298.33 | 15 3 8F [13.27 [11.23 10,79 (890 | 19 | 21 8F (1940 (1239 |13.64 |12.27 | 30 5
JF (1009|665 |9.12 |667 | 17 0 JF (1141 (910 [994 743 ] 13 | 18 F (16031995 |1265 (1006 25 | -1
6F [1006[5.55 807 |562 | 20 | -1 6F [10.02]7.93 887 635 |11 | 20 6F [1503[8.53 |11.32]1891 | 25 | 4
5F [8.80 (520 |65 [524 | 23 -1 S5F [8.573 |74z |763 |5858 | 13 | 21 5F (1268799 (956 (834 | 25 -4
4F [6.32 [3.3]1 |45] 233129 | -1 4F |6.16 [4.29 |552 351 | 10 | 18 4F |822 |4.86 |667 |56 ] 19 | 6
3F [3.84 |2779 263 |2.79 | 32 0 3F | 3.63 [3.53 [322 297 |11 | 16 3F [ 469 [4.09 |44 430 ] 12 | -5
2F |0.82 [0.73 (062 (064 | 24 | 12 | 2F 085 [097 (073 (067 [ 14 | 31 2F [1.15 [ 1.04 093 |09 | 19 8
IF |0.30 |0.25 |0.22 [0.20 | 27 | 20 IF |0.32 0234 (027 |0.22 | 16 | 35 IF | 044 |0.24 [0.33 [0.230 | 25 | 12
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% 4.5CASE4(3 # 1 53X i B)EHE R w2 B F - (B = 0 g)

TCUOL7-N5 TCUQ96-NS TCUBAA-NS
w/o damper| w/ damper | PrEZE(%) w/o damper| wf damper | HrEZE(%) w/o damper| wf damper | HriE(%)
Storv | X Y X Y x Y | Story| X Y x Y X Y | Storw| X Y X Y X Y
8F [1.99 193 |1.71 |185 | 14 4 8F [243 |286 [1.95 |2904 | 20 | -3 8F [1.82 [222 180 |207 | 1 7
JF [ 1.25 [ 1.30 | 090 | 120 | 28 3 JF [1.2]1 |175 | L10 |16l ] 9 8 JFO[0.96 [1.35 [095 |10 ] 1 18
6F [1.12 [1.07 [089 [1.06 | 21 1 6F [1.13 [1.19 (059 |1.15 | 22 4 6F (084 (102 (080 (0599 | 5 3
S5F [ 110|096 083 100 ]| 25 | -3 S5F (093 [1.25 (084 (109 ] 9 12 | 5F |082 | 106 |0.79 [092 | 3 13
4F | 087|075 072 (080 ] 18 | 6 4F |07 [ 120 |04 [1.17 ] 5 3 4F |06] [084 069 077 | -13 | 8
AF | 069 [ 071 |55 |07 | 21 | -7 AF [077 (112 065 108 ] 16 3 AF [ 070 [ 074 1059 050 | 15 5
2F [0.59 [045 056 040 | 6 11 2F |02 |06 |064 (038 ] 11 | 49 | 2F 062 |0.73 [058 [022 | 7 70
1F | 041 |036 038 (034 | 8 i 1IF |049 (051 [044 (032 | 10 | 38 1F | 0236 | 040 033 (025 | 7 38
TCUOL7-EW TCUO96-EW TCUBAA-EW
wilo damper| w/ damper | HrIxE(%) wlo damper| wf damper | Hrix=E(%) wlo damper| wf damper | Hri=E(%)
Storw | X by X Y X ¥ | Story| X Y X by X ¥ | Storw| X by X Y X ¥
8F [1.55 [147 |145 (139 ] 6 5 8F |2.04 [ 172|167 153 ] 18 | 11 8F |2.08 [2.19 1187 |2.11 | 10 4
YF O[1.02 [091 083 071 | 19 | 22 JF [ 116 [ 140 |16 {105 ] O 25 | 7F [1.36 [120 [1.30 |123 ] 4 1
6F |[0.82 |062 069 |060 | 16 4 6F [0.86 [1.02 [0.94 093 | 9 9 6F [1.34 [1.13 |094 |1.16 | 29 | -3
S5F [0.79 (065 064 (056 | 19 13 S5F (095 (111 [1.00 |052 | 6 20 5F [1.21 (1.1 [1.02 (106 | 15 4
4F | 068 [0.59 051 050 | 24 | 15 4F [074 |083 073 (063 | 2 24 | 4F [095 [080 |086 072 | 10 | 10
3F [ 053 [049 050 047 | 6 4 3F [ 065|060 062 [057 ] 5 4 3F |08 0070 064 (066 | 18 6
2F | 047|057 |046 (023 ] 2 51 JF | 067|088 067 (032 ] 0 64 | 2F [082 [1.00 079 030 ] 4 70
IF |0.32 |041 [0.233 [027 | -3 | 33 IF |0.36 055 |0.37 |0.29 | -3 | 46 IF | 050|055 [050 |[029 | 1 43

80




% 4.6 CASE5(3 11 5 MR AF)EREF g B F o f(H =0 g)

TCUOL7-N5 TCUQ96-NS TCUBAA-NS
w/o damper| w/ damper | PrEZE(%) w/o damper| wf damper | HrEZE(%) w/o damper| wf damper | HriE(%)
Storv | X Y X Y x Y | Story| X Y x Y X Y | Storw| X Y X Y X Y
8F [1.99 |193 |152 |235 | 24 | 22 | 8F |243 |28 (238 [204 | 2 -3 8F [1.82 |222 |194 |243 | 6 9
TFO[1.25 (130 | 108|152 | 14 | -17 | 7F (121 [1.75 (142 [2.06 | -17 | -17 | 7F |096 |1.35 (143 [1.57 [ 49 | -16
6F [1.12 [1.07 (083 (147 | 26 | -37 | 6F |1.13 |1.19 |1.08 [1.39 [ 5 17| 6F (084 102 104 |1.11 | -24 | &
5F [1.10 [096 082 136 | 26 | 41 | 5F 093 [1.25 [1.08 [1.35 [ -17 | 8 5F [082 [ 106 (085 |1.13 ] 4 -7
4F | 087 |075 (062 (086 | 28 | -14 | 4F [077 [1.20 [034 [1.14 | 9 5 4F |06l [084 072 (079 | -18 | B
AF | 069 [ 071|054 (080 | 22 | -13 | 3F [0.77 [1.12 [080 [1.12 | 4 0 AF |00 [ 074 064 075 | 8 -1
2F [0.59 [045 056 |044 | B 3 2F | 072 |06 059 (074 | 18 2 2F | 062 [ 073 1053 |07 | 15 4
1F | 041 0236 |0.36 035 | 12 4 1IF | 049 |051 [045 (047 | 7 8 1F | 036|040 032 (040 | 12 1
TCUOL7-EW TCUO96-EW TCUBAA-EW
wilo damper| w/ damper | HrIxE(%) wlo damper| wf damper | Hrix=E(%) wlo damper| wf damper | Hri=E(%)
Storw | X by X Y X ¥ | Story| X Y X by X ¥ | Storw| X by X Y X ¥
8F [1.55 [147 |164 |144 | B 2 8F |2.04 [172 |275 (181 |35 | -5 8F |2.08 [2.19 |252 [205 |21 | 7
YFO[1.02 [091 103 100 ] -1 | -10 | JF (116 [1.40 [1.78 [1.30 | 54 | 7 JF O[1.36 [ 120|174 133 | 28 | -7
6F |0.82 |062 088 (066 | 7 5 6F [086 [1.02 [1.33 092 | 54 | 10 | 6F |1.34 |1.13 [1.12 [1.27 | 17 | -12
S5F [0.79 (065 084 069 | T -7 S5F [095 (111 [1.24 (054 | 31 | 25 S5F [1.21 (101 (123|130 | -2 | -18
4F | 068 [0.59 077 (059 | -14 | O 4F [0.74 |083 [ 1.02 (081 | -37 | 3 4F [095 [080 [1.19 081 | 25 | -1
3F [053 [049 060 (048 | -14 | 2 3F [065 [060 084 067 | 28 | -13 | 3F |0.98 |0.70 [072 [064 | 7 10
2F | 047|057 |049 055 | -5 4 2F |067 (088 [068 084 | -1 5 2F | 082 [ 100|067 |093 ] 19 7
IF |0.32 041 |0.34 [040 | 6 2 IF |0.36 055 |040 (052 | -13 | 6 IF |0.50 |0.55 |[046 |052 | 8 5
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% 4.7CASE6(1 H I 5 M % i} i B) & A Fieid B 7 Bt (¥ = g)

TCUOL7-N5 TCUQ96-NS TCUBAA-NS
w/o damper| w/ damper | PrEZE(%) w/o damper| wf damper | HrEZE(%) w/o damper| wf damper | HriE(%)
Storv | X Y X Y x Y | Story| X Y x Y X Y | Storw| X Y X Y X Y
8F [1.99 (193|171 |215 | 14 | -12 | &F |243 |28 [178 |[282 | 27 | 2 8F [1.82 |222 (182|213 O 4
JF O[1.25 [1.30 |096 13323 | 6 JF [ 121 [ 175 104 [ 166 | 14 5 JF O[096 [1.35 105|121 | -10 | 11
6F [1.12 [1.07 (087 [1.23 | 23 | -15 | 6F |1.13 |1.19 |085 [1.33 [ 25 | -12 | 6F |0584 | 102 |085 |102 | O 0
S5F [ 110|096 085 |108 | 23 | -12 | 5F (093 [1.25 (086 [1.31 | 7 -5 5F [082 [ 106 078|099 | 5 b
4F | 087 [ 075 073 1079 | 16 | -5 4F |07 [ 120 |[074 [1.18 ]| 4 2 4F |06 [ 084 073 (074 | 20 | 12
AF | 069 [ 071 052 (07525 | 6 AF | 077 (112 062 [ 108 | 20 3 AF [ 070 [ 074 060 067 | 13 | 10
2F [0.59 [045 054 037 ] 8 18 | 2F |02 |09 (061|035 [ 16 | 50 | 2F |[062 [0.73 055 021 | 11 | 71
1F | 041 0236 037 0232 | 11 10 1IF |049 (051 (043 (031 | 12 | 40 1F | 036|040 032 025 | 11 38
TCUOL7-EW TCUO96-EW TCUBAA-EW
wilo damper| w/ damper | HrIxE(%) wlo damper| wf damper | Hrix=E(%) wlo damper| wf damper | Hri=E(%)
Storw | X by X Y X ¥ | Story| X Y X by X ¥ | Storw| X by X Y X ¥
8F [1.55 [147 |146 |138 ] 6 b 8F |2.04 [172 171 |[164 | 16 5 8F [2.08 [2.19 |182 |18l | 12 | 18
YFO[1.02 [091 086 |03 ] 16 | 14 | YF |16 [140 [119 (084 [ 2 | 33 | VF [1.36 |129 |1.30 [1.24 | 4 -3
6F | 082|062 070 (0685 | 15 | 4 6F [086 [ 1.02 [098 (093 |-14 | 9 6F [1.34 [1.13 |097 |1.17 | 28 | 4
S5F [0.79 [065 |06 (062 | 17 4 S5F [095 (111 [1.00 |054 | 6 24 5F [1.21 (1.1 [1.01 (114 | 16 -3
4F | 063 [0.59 |053 048 | 22 | 18 | 4F (074 [0383 (072 [067 | 3 19 | 4F |095 030 (0385 (071 | 10 | 12
3F [0.53 [049 [0S0 |045 ] 5 9 3F [ 065|060 062 061 ] 5 -2 3F |08 |00 066 (061 | 15 | 14
2F | 047|057 |045 (026 | 3 54 | 2F |067 |088 066 (029 ] 1 67 | 2F [082 [1.00 |076 031 | 7 69
IF |0.32 041 [0.233 [027 | -3 | 35 IF |0.36 |055 |0.37 |0.28 | 2 | 49 IF |0.50 055 [049 |027 | 3 50
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% 4.8 CASE4(3 #3 5 HH &k it B H(COT + F v 3 (H =1 1)

TCUOL7-NS TCUQ96-NS TCUBAA-NS

wio damper | w/damper | I FEEE) wio damper | w/damper | IHFEE®) wlo damper | w/damper | IHrEE%)
sory | X Y X Y X Y Sory | X Y X Y X Y Story | X Y X Y X Y
8F 23196 | 35128 | 15163 | 34914 | 35 | 8F | 30053 | 48087 | 21794 | 45589 | 27 5 8F | 20829 | 40424 | 18660 | 36670 | 10 9
TF | 18208 | 15770 | 12123 | 12841 | 33 | 19 TF | 19127 | 18936 | 14037 [15259 | 27 | 19 TF | 15756 | 15411 | 13060 | 11435 | 17 | 26
6F | 13462 11481 | 9340 | 16232 | 31 41 oF | 13843 | 13949 | 8672 | 18576 | 37 33 6F [ 12314 | 9813 | 9473 | 1099 | 23 -12
SF | 12659 | 24695 | 7719 |25433 | 39 | 2 SF | 12609 | 27654 | 7214 |27832 | 43 | -l SF | 11487 |21756 | 8289 | 20719 | 28 5
AF | 24527 | 11982 | 15743 | 12516 | 36 | 4 AF | 21345 | 12923 | 13199 [ 13085 | 38 | -1 AF | 21663 | 10453 | 15289 | 9772 | 29 7
IF 49544 | 44620 | 35247 (50204 | 29 | -13 | 3F 41771 | 50266 |29205 |59704 | 30 | -l IF 42215 | 43110 | 32705 | 42397 | 23 2
2F |72192 | 60456 | 54321 (66591 | 25 | -10 | 2F | 61564 |81000 |45879 | 78705 | 25 2F |61036 | 58799 |49375 | 55849 | 19 5
IF | 65981 |S0187 [43476 |47935 | 34 4 1F 49631 |62787 [ 36566 |56722 | 26 | 10 IF |46687 [43806 | 37016 {40009 | 19 9

TCUDL7-EW TCUQ96-EW TCUBAA-EW

wio damper | w/damper | IHrEEE%) wio damper | w/damper | IHEEE%) wio damper | w/damper | HrEEE%)
slory | X Y X Y X Y story | X Y X Y X Y story | X Y X Y X Y
8F | 19055 | 26319 | 15325 |23296 | 19 | 1l 8F | 25046 | 30497 | 1709 [26532 | 30 | 13 8F | 27399 |42478 | 19656 | 35651 | 28 | 16
TF | 14533 | 10542 | 9973 | 7013 | 31 | 29 TF | 15920 | 17146 | 10921 [11005 | 31 | 36 TF |21945 | 15764 | 14835 | 12191 | 32 | 23
6F 11613 | 6763 | 7645 | 7080 | 34 | -15 | 6F |12348 | O35 | 9047 |10372 | 27 | -14 | 6F |[16475 [10046 | 10830 | 14425 | 34 | -32
5F | 10672 | 13641 | 6708 | 13211 | 37 5 5F | 10081 |21770 | 7189 [18729 | 29 | 14 5F |16853 | 23511 | 7682 | 229014 | 54 3
4F | 18355 | 1394 | 12608 | 6894 | 31 7 4F | 18591 | 10510 (15978 | 8675 | 14 17 4F | 27560 [ L1171 | 14941 | 11017 | 46 1
IF | 38278 | 32352 | 26359 | 31309 | 31 3 3F | 37366 | 41032 [338% 37177 | 9 9 IF |50329 [45381 | 34422 4187 32 | 5
2F | 55500 | 44146 | 40245 | 41608 | 27 6 2F | 54565 | 56068 | 50742 48371 | 7 14 2F | 73011 | 61666 | 24407 62470 | 25 | -l
1F 49111 | 34700 35719 | 20054 | 27 | 14 1F 48505 45902 (43395 |34054 | 11 | 26 IF 65993 48645 |46452 [43749 | 30 | 10
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% 4.9 CASE5(3 #2 5 R A8 (COT 4 F v (H - 1)

TCUOL7-NS TCUQ96-NS TCUBAA-NS

wio damper | w/damper | IFEEE%) wlo damper | w/damper | HEE®) wlo damper | w/damper | HrEEE%)
slory | X Y X Y X Y story | X Y X Y X Y Story | X Y X Y X Y
6F 23196 | 35128 | 15204 | 3706l | 34 5 6F | 30053 | 48087 25000 | 44586 | 17 7 8F | 20829 40424 | 19346 | 37853 | 7 )
7F | 18208 | 15770 | 11310 | 12568 | 38 | 20 TF 119127 | 18936 | 17261 | 16844 | 10 | 11 TF | 15756 | 15411 | 16624 | 14974 | 6 3
6F | 13462 | 11481 | 7872 | 18000 | 42 51 6F | 13843 | 13949 [ 10354 | 1911 | 25 41 6F [ 12314 | 9813 | 10333 {12994 | 16 43
S5F | 12659 | 24895 | 4307 | 24715 | 66 1 5F | 12609 | 27654 | 5667 | 24042 | 55 13 S5F [ 11487 21756 | 4969 | 18010 | 57 17
AF | 24527 | 11982 | 6438 (22148 | 74 | 85 | 4F 20345 [12023 | 7600 21330 | 64 | 65 | 4F |[21663 [10453 | 6530 |16672 | 70 | -59
3F[49544 44629 | 1994 | 47411 | 60 5 3F | 41T71 | 59260 24245 | M2 | 42 8 IF [42215 (43110 | 21123 | 39170 | 50 9
2F | 72192 | 60456 | 46896 75200 | 35 | 25 | 2F |61564 |81000 |55213 |85402 | 10 -5 2F |61036 | 58799 | 47739 | 62074 | 22 5
LF | 65981 | 50187 |[47114 509682 | 29 2 IF | 49631 | 62787 | 50522 | 66437 | -12 5 LF | 46687 | 43606 | 39485 (44124 | 15 -1

TCUQL7-EW TCUQ96-EW TCUBAA-EW

wlo damper | w/ damper HriE (%) w/o damper | w/damper (%) w/o damper | w/damper (%)
Story X Y X Y X Y Story X Y X Y X Y Story X Y X Y X Y
8F | 19055 | 26319 | 17151 | 22780 | 10 | 13 8F | 25046 | 30497 | 27680 26935 | -11 | 12 8F | 27399 |42478 | 26112 32380 | 5 24
Y| 14533 | 10542 | 12458 | 8549 | 14 19 B[ 15920 [ 17146 | 19543 | 12250 | 23 | 29 JF | 21945 | 15764 | 22448 | 13037 | -2 17
6F 11613 | 6763 | 7628 | 9423 | 34 | -39 | 6F |12348 | 9135 |12298 | 11600 | O 27 | OF |[16475 (10946 |13296 | 15475 | 19 | 41
SF | 10672 | 13641 | 4436 | 11079 | 58 | 20 SF | 10081 | 21770 | 6237 [15271 | 38 | 30 5F | 16853 |23511 | 5706 |20046 | 66 | 13
4F [ 18355 | 1394 | 6659 | 10974 | 64 48 4F | 18591 | 10510 | 8825 | 13119 | 53 25 4F | 27560 [ L1171 | 9796 | 18656 | 64 67
IF | 38278 | 32352 | 21497 |27800 | 44 | 14 3F | 37366 | 41032 | 29021 [32888 | 22 | 20 IF |30329 |45381 | 31434 | 44366 | 38 2
ZF | Dh500 [441de (47721 | 423407 | 14 2 2F | B456h 56068 | 63725 | 506859 | -17 9 2F |73011 |6l666 | 70390 | 69653 | 4 -13
IF 49111 [ 34700 | 52136 |35767 | 6 3 IF 48395 45902 [57480 38298 | -18 | 17 IF |65993 | 48645 | 56371 | 50296 | 15 3
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# 4.10 CASE6(1 # 3 5 # 3K i B)HAL(C)T 4 F Bt f(H = 1 1)

TCUOL7-NS TCUD96-NS TCUBAA-NS
wlo damper | w/ damper %) w/o damper | w/ damper i E%) w/o damper | w/ damper HrE %)
story X Y X Y X Y story | X Y X Y X Y sory | X Y X Y X bi
8F | 23196 | 35128 | 18030 | 33912 | 22 | -11 | 8F |[30053 | 48087 | 20205 | 44206 | 32 8 8F | 20829 |40424 | 19444 | 37433 | 7 7
JF | 18208 | 1570 | 12285 | 15647 | 33 1 JF | 19127 [ 18936 | 14354 | 17304 | 25 8 TF | 15756 15411 | 14820 | 11319 | 6 27
6F | 13462 [ 11481 | 9351 | 13405 | 31 | -17 | 6F |[13843 [ 13949 | 9172 | 15261 | 34 9 6F | 12314 | 9813 [ 10823 | 11226 | 12 | -14
oF | 12659 24805 | 8580 | 26196 | 32 -5 oF | 12609 | 27654 | 7186 | 25916 | 43 b SF | L1487 21756 | 9119 | 18709 | 21 14
AF | 24527 | 11982 | 18412 | 11530 | 25 4 AF 21345 | 12923 | 13411 | 11817 | 37 9 AF | 21663 | 10453 | 14786 | 83816 | 32 | 16
3F 149544 (44620 | 40282 | 49275 | 19 -10 3F 41771 | 59266 | 20455 | STET] | 34 2 IF | 42215 (43110 | 30614 | 39717 | 27 8
2F | 72192 | 60456 61017 |63308 | 15 5 2F 61564 | 81000 [41615 | 74406 | 32 8 2F | 61036 | 58799 4537 |51277 | 26 | 13
IF 65961 | 50187 | 478589 45861 | 27 9 IF 49631 | 62787 | 22566 56509 | 34 10 LF [ 46687 | 43806 | 3949 | 37832 | 15 14
TCUQL7-EW TCUQ9%-EW TCUBAA-EW
wio damper | w/damper ri (%) w/o damper | w/damper (%) w/o damper | w/damper HrEE(%)
story X Y X Y X Y Story X Y X Y X Y story X Y X Y X Y
6F | 19055 26319 | 15702 | 22482 | 18 15 8F | 20046 | 30497 | 18519 | 26968 | 26 12 BF | 27399 (42478 | 20107 | 33325 | 27 22
TF | 14533 | 10542 [ 10511 | 7968 | 28 | 24 TF[15920 [ 17146 [ 11698 | 10940 | 27 | 36 TF | 21945 | 15764 [15571 [ 1390 | 29 | 11
6F | 11613 | 6763 | 8005 | 7681 | 30 | -14 | 6F |[12348 | 0135 | 9819 | 8594 | 20 6 6F | 16475 | 10046 | 11719 | 12252 | 20 | -I2
SF | 10672 [ 13841 | 7015 | 12915 | 34 7 SF 10081 [21770 | 7905 | 17493 | 22 | 20 5F | 16853 | 23511 | 9287 | 22318 | 45 5
AF | 18355 | 7304 |13032 | 6474 | 20 | 12 4F 18591 | 10510 [15816 | 7247 | 15 | 3l AF | 27560 | 11171 18670 | 9977 | 32 | 11
IF | 38278 | 32352 | 26132 | 30811 | 32 5 IF 37366 [41032 [33204 (31795 | 11 | 23 IF | 50329 |45381 | 38429 | 48237 | 24 b
2F | 55500 | 44146 | 38781 139731 | 30 | 10 2F | 54565 | 56068 | 50720 | 40720 | 7 27 2F | 73011 |61666 | 58214 |61762 | 20 0
IF [49111 | 34700 {35519 (30277 | 28 | 13 1F 48595 45902 (41001 (30586 | 16 | 33 IF |65998 48645 | 53704 45230 | 19 7
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# 4.11 CASEq 4|24 %2,2 % 4 (TCUO17-EW)

(a)XTCUO17-EW(Link25)

XTCUO17-EW
Story | Link NO. | Shear(t) Deformation(cm)
SF L25 60 1.33
4F L25 61 1.44
3F L25 60 1.33
(b) YTCUO17-EW(Link3)
YTCUO17-EW
Story | Link NO. | Shear(t) Deformation(cm)
S5F L3 53 0.83
4F L3 27 0.24
3F L3 57 1.12

# 4.12 CASE4 412 & %2,2 % 4 (TCU096-EW)

(a)XTCU096-EW(Link25)

XTCUO096-EW
Story | Link NO. | Shear(t) Deformation(cm)
SF L25 60 1.37
4F L25 65 1.78
3F L25 64 1.63
(a)YTCU096-EW(Link3)
YTCUO196-EW
Story | Link NO. | Shear(t) Deformation(cm)
SF L3 58 1.18
4F L3 31 0.28
3F L3 60 1.31
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# 4.13 CASE4 #| R 4 %2,2 % + (TCUBAA-NS)

(a)XTCUBAA-NS(Link25)

XTCUBAA-NS
Story | Link NO. | Shear(t) Deformation(cm)
SF L25 64 1.66
4F L25 65 1.76
3F L25 63 1.61
(a)YTCUBAA-NS(Link3)
YTCUBAA-NS
Story | Link NO. | Shear(t) Deformation(cm)
SF L3 59 1.25
4F L3 35 0.31
3F L3 62 1.5
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