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ABSTRACT

Keywords : Seismic isolation, Passive energy dissipation device, Design code,

Demonstration

Applications of seismic isolation and passive control technologies in Taiwan were
very limited before the 1999 Chi-Chi earthquake, and become active after the earthquake.
Based on the results of research and developments during the last decade, the design
methods and tools such as SAP2000 have become available to the practical engineers.
Passive energy dissipation devices, such as the buckling restrained braces, triangular steel
plates, low-yield steel walls, viscous dampers, viscous walls and viscoelastic dampers,
etc. have been applied to many new and retrofitted buildings, and the number of cases is
increasing annually. For seismic isolation applications, seismic isolators such as lead
rubber bearings and high damping rubber bearings have been applied to many buildings
and bridges. An official seismic isolation code for buildings has been published by the
government in April 2002, which accelerates the application of seismic isolation systems.
New seismic design codes for buildings which include passive energy dissipation devices,
seismic isolations, and etc. are also officially implemented. More than 15 buildings to
which the seismic isolations are applied and more than 50 buildings to which the energy
dissipation devices are used are observed in Taiwan by 2003.

This research summarizes the status on recent research and applications on seismic
isolation and energy dissipation technologies and the related code developments in
Taiwan. Besides, according to the actual performance, practical design and application
experience of seismic isolations and Energy dissipation devices, all relevant references
would be collected and the helpful suggestions for the current seismic code would be
given in this research. Two conferences were held to make this research more complete.
Finally, the demonstrations regarding the design and application for seismic isolations
and energy dissipation devices would be provided in this research in case of misusing or

misunderstanding in the practical engineering.
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COVER RUBBER
- Protects steel plates

STEEL LOAD PLATES
- Distribute vertical loads
- Transfer shear into bearings

STEEL REINFORCING PLATES
- Provide vertical load capacity
- Confine lead core

INTERNAL RUBBER LAYERS
- Provide lateral flexibility
“A 4, 2 ]
- Accommodate rotations
LEAD CORE
- Provides wind and braking
force resistance
- Reduces earthquake forces
and displacements by
energy dissipation (damping)
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R EHEAE A G FanBEEEE T ¢ X006 Bt EHE  RRBRE
CABER CBERESAFEORE BB RBEGRE T KRB B T
BTHRBREXAFFERF M AT ERABFHEERS « Ra > §FRBREA B4 D -
TALR b b B R T Bl R DR g

BEARING MATERIAL ARTlCULATED SLIDER

SEAL -
ENCLOSING =
CYLINDER

SUPPORTING
COLUMN SPHERICAL SURFACE :L;

(a) (b)
W23 @FdREELK DEHERL AT LE
(FAR LR MR RS o)
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Q) F?FHAXEZ I SHM > B XL TRE S BERGFEAP A RK
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F3GHRKE LD SN Il R kT R KRR RS A AR

M BB RBET AT S FREF A BT R FIREAS -
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a g BEFIR~E
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DEE SR
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L %
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& Tr
om0 Ak sk fﬁ;‘]}%;‘* J BB R4 R FEF o BAFI R A RR S
ZAREM R AR~ %’%‘ PIN 2 /m@(giﬁ;]%,—b B (e s ApE T
)RR AR TS B LR (ol R BARFHIR S )« B2-S

WP AR A eBF TS o
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BIETY AP ITRERFERBR LA T 4T HERP
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il

FARBEE A2 20 AR s OB AH o 1T R R A
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il f(f“}‘
\T' /T/l *F%? 5

4 (B 2-6)- 4y A 412

BiFpz R LR E

A RRFTRATIE N B R AR FRS B

SRR T REITE (R2-7)-

FRP AR LA e R R ¢
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CEAPHAERIFEAATE LA (B 2-8) P2 B AL Z REH
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EA LM NPATARFERR B EB R EILRY 2 SATREFINE AR
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% “NEHRP Guidelines and Commentary for the Seismic Rehabilitation of Buildings
(FEMA 273 » 274)

(1) % 3% Modeling and Analysis ( Systematic Rehabilitation )
(a) Linear Static Procedure (LSP)

M4 47 (LSP)AdpE A 4 ek - K3t ¥ R 7 F(Design Earthquake
Demand)™ > & 484 crfs 2 4 2 K GLenS i * UGB 4 L 47 o L LSPRF
BREAF2ZBRAET §E R 5@ ..‘sé—f##v’v 45 i T Omax > F % RB— R 4
R T R R TS Sy 0 2t P2 ] 4 % Pseudo Lateral Load » -8 2
Bl 4 SR 4 G E DB A fie o 5d 38184 47 (Pushover Analysis) 318 &
BHA T e 4 e 4 o0 o BBV B g R (Acceptance Criteria) vt i 4
THEIE R B LT ELSP o
(b) Linear Dynamic Procedure (LDP)

MiEde 4 o 45 (LDP)E4g 22 A 4 & F - K3 # R 7 K (Design Earthquake
Demand)™ > & A chp 4 2 LA rior * AP H 4 L4 ot w T
HIp R4 FRWEE > HRFELSPT F o & “E\'ﬂf‘J‘.‘%f##‘;’ FER R ET
AR B E -2 RTEDE T BHCE R PR F O RE K R
LA B o
(c¢) Nonlinear Static Procedure (NSP)

PR FE S A T(NSP)~ HLiadicis > dp 2 A4 b F - ﬂ?%%:
ﬁ%iﬁ*ﬁmh%iﬂ@*ﬂﬁﬁ%JQﬁ’ré*?5 R Y

By 2z Gl 4 BARE B IRFIBEN P REBAEALF L L o
TAlg- B dp A a2 el o PHREBARERAF L - R E R
SRR R S S
(d) Nonlinear Dynamic Procedure (NDP )

hsp e 4 ST (NDP)Edp A4 &% - &3 A F *(Design Earthquake
Demand)™ > & A chp 4 2 L Aan o ¥ AP # 4 o7 o H g * e
BoAIENSP dp ke o d 3t H B ok Rt Rk R R 0 Rk i
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B E A Ries o FlA AHCAT B AR R bR F L 0 i e S
IR AR R R R A

(2) % 9% Seismic Isolation and Energy Dissipation

7 ~ Prestandard and Commentary for the Seismic Rehabilitation of Buildings

(FEMA 356 » 357)

(1) % 3% Modeling and Analysis ( Systematic Rehabilitation )

(2) % 9% Seismic Isolation and Energy Dissipation

2,

7 ~ NEHRP Recommended Provisions for Seismic Regulations for New Buildings

and other Structures (FEMA 368 > 369)

(1) % 13% Seismically Isolated Structures Design Requirements

Hp 3 B2FEMA 273 ~ 2742 FEMA 356 ~ 357 % 9% Seismic Isolation and Energy
Dissipation = 3 4p ¢ » 5] by i2 37 o
(2) % 13% Appendix : Structures with Damping System

H kM A BFEMA 273 ~ 2742 FEMA 356 ~ 357 % 93 Seismic Isolation and
Energy Dissipationf” 22 7 I > FEMA 4501 & &g =4 K02 > 0w § 15 Ew o

£ -+ NEHRP Recommended Provisions for Seismic Regulation, for New Buildings

and Other Structures (FEMA 450 )

(1) % 133 Seismically Isolated Structure Design Requirements

Hp E B2FEMA 273 ~ 2742 FEMA 356 ~ 357 % 9% Seismic Isolation and Energy
Dissipation= & 4g ¢ » & tgiz 37 o
(2) % 15% Structues with Damping System

H k34 BFEMA 273 ~ 2742 FEMA 356 ~ 357 % 9% Seismic Isolation and
Energy Dissipationf” 2 7 ¢ > FEMA 4504 & e dp =Kz > b 7 K5 %9 o

i ~ Seismic Evaluation and Retrofit on Concrete Buildings (ATC 40)

16



>
>

I
s

TR g1 oA i

i 72 RFZEFEAMF S £ 47 F £ R (Capacity Spectrum Method )
LRSS A5 E - f0 f1* 3 A 45 (Pushover Analysis) B it #4312
TR A 5 0k > T #4475 % B 3T ADRS (Acceleration-Displacement Response
Spectra) E A £ 3% (Capacity Spectrum) 22 HF A L g 4 >

+-3¥ (Demand Spectrum) Rl 2 Ayt w 28D F g £ J1* 1ne kT
o2 REPPERRERF > DY R RHE AP R RE 2 2w Bt
Ipn WLk ¥ § BT EEREERE SRS FREEERERERZ D
BRFp  n @ @ERSHES O HPE - 2R 2 TIPS E R
fe B B TR G K o &W’ﬂﬁw*ﬁﬁagﬁﬁﬁéiii%ﬁ;ﬁﬁgﬁ

2k (
EV S SRS REAY 2R TEFLEYIEE LT RFERAF R T
? ke PR o

Performance Point) » & £ Z2 A rit KX b x 2 W B R o p 2

K ~ Internation Building Code (IBC 2006 )
%+ % -+ = F Structural Design -

RoAF RS RY SIS AR AP AL REEE)

AFITREELS LR ISR FREAS RGP R ERREL £
+ o j\fw’%ﬂ’ RPN FA4oT
(1) A dl R 2 iRt
2 HEpd RHIARHRE 24 FREAEP LY R

TR HIER B A RILRL B s LB IR R B SRR R B2 A4 o
() 5 Ad RFIRER LR TR 2

¢ FANTIIERL B R BRI B kR R R B s kR R R B2 R A 4
HIER B2 A 47 o
(4) # Rt 2 F A 11
(5) # Rtpid 2~ 4713

(6) % &K
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(8) *5 1 3]
(9) ‘aEF

¥ ~ ISSI & Rifig % 1 %2 2005 (W2 A p & LR E )

AR TR LR R A NI ERE RS L ERA S R
HHRE 2 ApMI A% AF LRI T S RIRAS AR R ARy
W?ﬁ}?—” Plifz %% > TR & WP W iTE 51 BB IEE ﬂ\v)gkﬂﬂp\ EAcT L

7fw%? U TIER RIS TN R

¢ THREE Wﬁ$(%*ﬂ‘@%iﬁﬁﬁ”)f@ﬁﬂmﬁi&%ﬁ‘

G pH e B ARMLA T R TNARE L XA ¥ AR
ZEderl v 2 dpRK G -
6) *rgm
(7) 1P 4
FREHXREHAZERAE 2R E
(8) H1mkd
9 %13 FELEA
(10) ° B If R 1

ARREEK (Pr2RFE)
FRERZZHH - CAEPRL2AF 2L EE 0 20 AL PR T g
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CRVALGHEABBRRL AL FRRRLRERERRLA K PR

PR BBRERA KRB F R o HRE ML RT LS T RS R
A2 AR T AL TEA e TAEM AR > T ARERHRE Y ARG B
R BB LARY @ B RARAF L BB 0 i £ 2 # A S A BB
AORBOTHIR LKA B A0 0 BB AR R E o

Rt ARBH RN TALH AL ANES AR - P SRR S
TRR IR KA AT T G R L RB R R B A R0 L
TRHSR L AR P L B Al FERRRAKRBALL EH N2 )
AAFEAB A RANT c R AAZ AAPRBITBe 5407 ¢
(1) Bro Ao i
(2) %471
(3) ¥ AR M
(4) @t 4 1L

i3

[FA A SN

<

q..

HNIERA A FREDTRAFLYFR204 o urd FRrgtEi g
A F RN cRRAKES FR RN A KT R P R
w?ﬁ%@mﬁ?ﬂ”Jw$m§1,$o%¢ﬁﬂi%%ﬁjﬂ’ﬁﬁg%%@
APFRIREEORR > D EPTE REATEA AL o - B3R5 0 KTRIR
) R G ERFAVERVRASALT I MR kTR RS Y
A BB REERS A A2 B2 BE o B B ¥ B B0 BUR
BNV BFEE S UERSAERAMPEF R AF TR R EE 2 fiiﬁ’ﬁ 2
T N T P E R AN T ¥
FHamhLER Fo

FRAEZBU KA BEEERELPHEF DL GE% HR EIRRE
B2 i A B % o BA 2T Ra8% (Pre-qualification Test) &% 7 % 2%
S BB 0 TR T A AR U B A A 0 R RS @R R
B E AR M ER o A S % ¢ 45 F MR (Protype Test) £ it B3Rl 3#
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A5

5 s

PR ORRSGAS SRR e B

\\&

f#‘/:‘( S ﬁi’; #T/}E\‘ 'ﬁﬁt’ iﬁ% T>T EE F_R1a>
T g R A KR RO - R0 ¢ BRI R L
e

W=2110.3 ton » B4} s Seir 15 & R=4 > 10t h— &3 4 R :1+RI =300 B

ia

aF 2 R,»a=l+%=2.5,i’&%fﬁ&N=18°%¢tﬂJ: BRI RS EE W=

10850.7 ton » 1 4 s 1% & R=4 > F] *+—Jé;w4§;_x*zem:1+’i‘51:3.o et

2R, =1+——=25> £ KE B # N=24 o 34 KB Food 4.1 573 o

% 4.1 & HIP L ARH AP 2K
(A) A7 % b -

T S B (Wmm®) | 2 42 d(em) | 1 =2 2558 tadic | t(mm) |2 =255 talik | 2.5 B nt(mm)
0.392 40.000 26.300 3.802 5.840 68.493
Kd(kNm) | Kaom) | QukN) | Qu)  |NQuW| Ryt Dy(m)
724.000 73.802 57.506 5.862 0.050 6.513 0.009

(B) A 47 % bl =

Ka(kN/m) | Ka(tf/m) | Qa(kN) Qu(#)  |INQJ/W Fy(#) Dy(m)

1471.5 150 24.25 25 0.055 18.9 0.0061

KM Dp~ e x 8 Dy~ KK TRKF Vep B < RTREF Vou>t &
KR E 2 A R drd 42-490 30 ) B M A - 2 F o B UZ B EE EA
178 % (4rk 42~44)> N2 X0 22420 -T2 %178 % (drk 45) 11
BEAED P I EFHRTEE A R T H e B BB Sps~ Sus? M E - FEH R
B xR T Ak R GBSy, STV e AT RS T AT
(A) & +5% b)-

(1) % - 8 ¥

Da/Dp & 5 1.171 ((Sps, Soi, Sus, Sur) = (0.7,0.45,1.0,0.5) ~ (0.8,0.45,0.9,0.5) ~
(0.8,0.45,1.0,0.5)) » 4 % 2.094 ((Sps, Spi, Sus, Sur) = (0.6,0.3,0.8,0.5)) ©

VolVep €4 % 0.371~0.522 2. F
2) % - wpr i@

Dy/Dp -] % 1.025 ((Sps, Spi, Suss Sur) = (0.7,0.54,1.0,0.55) ~ (0.8,0.54,0.9,0.55) ~
(0.8,0.54,1.0,0.55)) » &~ % 1.355 ((Sos, Sor, Sus, Sur) = (0.66,0.45,0.8,0.55)) »

Vid/Vip ~ 5 53+ 0.339~0.411 2. FF o
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ERFHERAPERRTZ FRB A S ARF R FFBE A PR

() ¥ =¥

Dy/Dp -] 5 1.158 ((Sps, So1, Sus, Sur) = (0.77,0.63,1.0,0.7) ~ (0.8,0.63,0.9,0.7) ~
(0.8,0.63,1.0,0.7)) > B~ % 2.123 ((Sps, So1, Sus, Surr) = (0.72,0.42,0.8,0.7))

Vord/Vip = 5 41 %% 0.373~0.571 2. ¥ -
4) $4 2

DwDp F1? % § 3l 2% 8% X5 1.5 24 « VouVsp * § & 055

it

A
T o

(B) A47% b=
(1) % - %73 4

Dy/Dp %] 5 1.178 ((Sps, Sp1, Sus, Sur) = (0.7,0.45,1.0,0.5) ~ (0.8,0.45,0.9,0.5) ~
(0.8,0.45,1.0,0.5)) > &=~ 5 2.187 ((Sps, Sp1, Sms, Smi) = (0.6,0.3,0.8,0.5)) °

Vo Vap * ¥ 5+ 0.363~0.473 2 ¥
(2) & = Ky i

Du/Dp B} % 1.031 ((Sps, S, Surs, Sur) = (0.7,0.54,1.0,0.55) ~ (0.8,0.54,0.9,0.55) ~
(0.8,0.54,1.0,0.55)) » B~ % 1.361 ((Sps, Sp1, Sus, Suir) = (0.66,0.45,0.8,0.55)) o

Vi Vip = 4 4 %+ 0.339~0.394 2. F o

-

(3) % = iy &
Dy/Dp ) & 1.161 ((Sps, Spi, Sus, Sur) = (0.77,0.63,1.0,0.7) ~ (0.8,0.63,0.9,0.7) ~

(0.8,0.63,1.0,0.7)) » &= % 2.124 ((Sps, Sp1, Sus, Sur) = (0.72,0.42,0.8,0.7)) -
VordVip = 5 1% 0.367~0.513 2_ fF¥ -

(4) 2425
DywDpFl3 e ®m 3 2R3t 8%

ni%—

» X ],1 1.5 3_—_ ° VM/Vyp" ‘] 3 0.5~0.55

o
qL

d P WRTFIR o Dy/Dp2 R B4Ry > BRI RAKEREDRZF

B8~ Ra Dp/Dmp= Dw/Dp > Fli* % iR E = 224 Dpy > - "ix 2
D, S1.5D,, o ¥ ¢t s Ads %87 Vou/Vip¥a % 1> 2 m Rt AP TR ¥

(g

At
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Sps | Spi | Sms | Smi | Sms/Sps [ Smi/Sp1 | Dp (M) [Kep (t7m) | Tep (8)| Vip | Din(m) (K (tF/m) [ Ter ()| Vim  [Dwm/Dp | Vem/Vsp
0.5010.3010.70/0.40| 1.400 | 1.333 | 0.085 | 142.800 | 1.818 |218.484| 0.129 | 119.200 | 1.989 | 92.261 | 1.518 | 0.422
0.5010.3010.70/0.45( 1.400 | 1.500 | 0.085 | 142.800 | 1.818 |218.484| 0.152 | 112.400 |2.049 (102.509| 1.788 | 0.469
0.5010.3010.80/0.40| 1.600 | 1.333 | 0.085 | 142.800 | 1.818 |218.484| 0.129 | 119.200 | 1.989 | 92.261 | 1.518 | 0.422
0.50/0.3010.80/0.45( 1.600 | 1.500 | 0.085 | 142.800 | 1.818 |218.484| 0.152 | 112.400 |2.049 (102.509| 1.788 | 0.469
0.50({0.35/0.70{0.45| 1.400 | 1.286 | 0.107 | 128.600 | 1.915 |247.684| 0.152 | 112.400 |2.049 {102.509| 1.421 | 0.414
0.50{0.35/0.70{0.50| 1.400 | 1.429 | 0.107 | 128.600 | 1.915 |247.684| 0.178 | 106.700 | 2.103 {113.956| 1.664 | 0.460
0.60/0.30|0.70/0.40| 1.167 | 1.333 | 0.085 | 142.800 | 1.818 |218.484| 0.129 | 119.200 | 1.989 | 92.261 | 1.518 | 0.422
0.60/0.3010.80/0.45( 1.333 | 1.500 | 0.085 | 142.800 | 1.818 |218.484| 0.152 | 112.400 |2.049 (102.509| 1.788 | 0.469
0.60/0.3010.80/0.50| 1.333 | 1.667 | 0.085 | 142.800 | 1.818 |218.484| 0.178 | 106.700 | 2.103 [113.956| 2.094 | 0.522
0.60/0.3510.80/0.50( 1.333 | 1.429 | 0.107 | 128.600 | 1.915|247.684| 0.178 | 106.700 |2.103 [113.956| 1.664 | 0.460
0.60{0.3510.80{0.45| 1.333 | 1.286 | 0.107 | 128.600 | 1.915 |247.684| 0.152 | 112.400 |2.049 {102.509| 1.421 | 0.414
0.60{0.3510.90{0.50| 1.500 | 1.429 | 0.107 | 128.600 | 1.915 |247.684| 0.178 | 106.700 | 2.103 {113.956| 1.664 | 0.460
0.6010.3510.90/0.55| 1.500 | 1.571 | 0.107 | 128.600 | 1.915 |247.684| 0.206 | 102.300 | 2.148 |126.443| 1.925 | 0.511
0.7010.3510.80/0.50 1.143 | 1.429 | 0.107 | 128.600 | 1.915|247.684| 0.178 | 106.700 | 2.103 [113.956| 1.664 | 0.460
0.7010.3510.90/0.50| 1.286 | 1.429 | 0.107 | 128.600 | 1.915|247.684| 0.178 | 106.700 | 2.103 [113.956| 1.664 | 0.460
0.7010.4010.90/0.50| 1.286 | 1.250 | 0.129 | 119.200 | 1.989 |276.782| 0.178 | 106.700 | 2.103 [113.956| 1.380 | 0.412
0.70{0.40]10.90(0.55| 1.286 | 1.375 | 0.129 | 119.200 | 1.989 |276.782| 0.206 | 102.300 |2.148 {126.443| 1.597 | 0.457
0.70({0.45]1.00{0.50| 1.429 | 1.111 | 0.152 | 112.400 | 2.049 |307.526| 0.178 | 106.700 |2.103 {113.956| 1.171 | 0.371
0.8010.4010.90/0.55( 1.125 | 1.375 | 0.129 | 119.200 | 1.989 |276.782| 0.206 | 102.300 |2.148 [126.443| 1.597 | 0.457
0.8010.4011.00/0.55( 1.250 | 1.375 | 0.129 | 119.200 | 1.989 |276.782| 0.206 | 102.300 | 2.148 [126.443| 1.597 | 0.457
0.8010.4511.0010.50| 1.250 | 1.111 | 0.152 | 112.400 |2.049 |307.526| 0.178 | 106.700 | 2.103 |113.956| 1.171 | 0.371
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0.80({0.45/0.90|0.50| 1.125 | 1.111 | 0.152 | 112.400 |2.049 |307.526| 0.178 | 106.700 | 2.103 |{113.956| 1.171 | 0.371
0.80{0.45/0.90|0.55| 1.125 | 1.222 | 0.152 | 112.400 |2.049 |307.526| 0.206 | 102.300 | 2.148 |126.443| 1.355 | 0.411
0.80{0.45/1.00|0.55| 1.125 | 1.222 | 0.152 | 112.400 |2.049 |307.526| 0.206 | 102.300 | 2.148 |126.443| 1.355 | 0.411
243 %6]- ¥ HFEAERF
F"Sos|Fy*Sor[F.*Sus| F.*Sun [Sus/SosfSwiSn| (5 | (%) | o2 | Voo | on | o) [(sem| Ve | DuDo[VeaiVio
05511045 ] 0.70 | 0.52 | 1.273 | 1.156 | 0.152(112.368|2.049|307.438 |0.190 [104.655(2.123| 119.306 | 1.250 | 0.388
0551045 ] 0.70 | 0.54 | 1.273 | 1.200 |0.152112.368|2.049|307.438 |0.200| 103.1 {2.139|123.735| 1.316 | 0.402
055045 | 0.80 | 0.52 | 1.455 | 1.156 |0.152(112.368|2.049|307.438 |0.190[{104.655(2.123|119.306 | 1.250 | 0.388
055|045 | 0.80 | 0.54 | 1.455 | 1.200 | 0.152112.368|2.049|307.438|0.200| 103.1 {2.139|123.735| 1.316 | 0.402
0551049 | 070 | 0.54 | 1.273 | 1.102 (0.173 |107.686|2.093|335.336|0.200| 103.1 {2.139|123.735| 1.156 | 0.369
0551049 | 0.70 | 0.55 | 1.273 | 1.122 |(0.173 (107.686|2.093|335.336|0.206 [102.258(2.148| 126.391 | 1.191 | 0.377
066 | 045 | 0.70 | 0.52 | 1.061 | 1.156 |0.152(112.368|2.049|307.438 |0.190[104.655(2.123|119.306 | 1.250 | 0.388
066 | 045 | 0.80 | 0.54 | 1.212 | 1.200 |0.152112.368|2.049|307.438 |0.200| 103.1 {2.139|123.735| 1.316 | 0.402
0.66 | 045 | 0.80 | 0.55 | 1.212 | 1.222 | 0.152112.368|2.049|307.438|0.206 {102.258(2.148] 126.391 | 1.355 | 0.411
066 | 049 | 0.80 | 0.55 | 1.212 | 1.122 |(0.173 |107.686|2.093|335.336|0.206 [102.258(2.148| 126.391 | 1.191 | 0.377
066 | 049 | 0.80 | 0.54 | 1.212 | 1.102 (0.173 |107.686|2.093|335.336|0.200| 103.1 {2.139|123.735| 1.156 | 0.369
066 | 049 | 090 | 0.55 | 1.364 | 1.122 |(0.173 |107.686|2.093|335.336|0.206 {102.258(2.148]| 126.391 | 1.191 | 0.377
066 | 049 | 090 | 0.55 | 1.364 | 1.122 (0.173 |107.686|2.093|335.336|0.206 [102.258(2.148| 126.391 | 1.191 | 0.377
070 | 0.49 | 0.80 | 0.55 | 1.143 | 1.122 |(0.173 |107.686|2.093|335.336|0.206 [102.258(2.148]| 126.391 | 1.191 | 0.377
070 | 049 | 090 | 0.55 | 1.286 | 1.122 |(0.173 |107.686|2.093|335.336|0.206(102.258(2.148| 126.391 | 1.191 | 0.377
070 | 0.52 | 090 | 0.55 | 1.286 | 1.058 [0.189(104.818(2.122|356.591 |0.206 (102.258(2.148]| 126.391 | 1.090 | 0.354
070 | 0.52 | 0.90 | 0.55 | 1.286 | 1.058 | 0.189(104.818|2.122|356.591|0.206 [102.258(2.148]| 126.391 | 1.090 | 0.354
070 | 0.54 | 1.00 | 0.55 | 1.429 | 1.019 | 0.201 (102.966|2.141|372.532|0.206 [102.258(2.148]| 126.391 | 1.025 | 0.339
0.80 | 0.52 | 0.90 | 0.55 | 1.125 | 1.058 | 0.190|104.655|2.123|357.919|0.206 {102.258(2.148| 126.391 | 1.084 | 0.353
0.80 | 0.52 | 1.00 | 0.55 | 1.250 | 1.058 | 0.190 [104.655|2.123(357.919|0.206 {102.258(2.148| 126.391 | 1.084 | 0.353
0.80 | 0.54 | 1.00 | 0.55 | 1.250 | 1.019 | 0.201 (102.966|2.141|372.532|0.206 (102.258(2.148]| 126.391 | 1.025 | 0.339
0.80 | 0.54 | 090 | 0.55 | 1.125 | 1.019 | 0.201 (102.966|2.141|372.532|0.206 [102.258(2.148]| 126.391 | 1.025 | 0.339
080 | 0.54 | 090 | 0.55 | 1.125 | 1.019 | 0.201 [(102.966|2.141|372.532|0.206 [102.258(2.148]| 126.391 | 1.025 | 0.339
0.80 | 0.54 | 1.00 | 0.55 | 1.125 | 1.019 | 0.201 [102.966|2.141|372.532|0.206 [102.258(2.148]| 126.391 | 1.025 | 0.339
244 X6]- XS HPEREXY
F"Sos|Fy*Sor [F.*Sus|F.*Sun [Sus/SosfSwiSun| (5 | (2 | (o2 | Ver [Dum)| (pim | oo Voar [ DD | ViaiVio
060 | 048 | 0.77 | 0.56 | 1.283 | 1.167 |0.167 [108.904|2.081|327.365|0.212 {101.453|2.156| 129.048 | 1.269 | 0.394
060 | 045 | 0.77 | 0.63 | 1.283 | 1.400 |0.152(112.368|2.049|307.438 |0.253 | 97.0 [2.206|147.204| 1.664 | 0.479
060 | 048 | 0.80 | 0.56 | 1.333 | 1.167 |0.167 (108.904|2.081|327.365|0.212 {101.453|2.156| 129.048 | 1.269 | 0.394
060 | 045 | 0.80 | 0.63 | 1.333 | 1.400 |[0.152(112.368|2.049|307.438 |0.253 | 97.0 [2.206|147.204| 1.664 | 0.479
060 | 053 | 0.77 | 0.63 | 1.283 | 1.200 |0.192(104.333|2.127|360.576 | 0.253 | 97.0 [2.206|147.204| 1.318 | 0.408
060 | 049 | 0.77 | 0.70 | 1.283 | 1.429 (0.173 |107.686|2.093|335.336|0.293 | 93.809 [2.243|164.916| 1.694 | 0.492
072 | 048 | 0.77 | 0.56 | 1.069 | 1.167 |0.167 [108.904|2.081|327.365|0.212 {101.453]2.156| 129.048 | 1.269 | 0.394
072 | 045 | 0.80 | 0.63 | 1.111 | 1.400 |0.152(112.368|2.049|307.438 |0.253 | 97.0 [2.206|147.204| 1.664 | 0.479
072 | 042 | 0.80 | 0.70 | 1.111 | 1.667 |0.138|116.280|2.014|288.8400.293 | 93.809 ({2.243|164.916| 2.123 | 0.571
072 | 049 | 0.80 | 0.70 | 1.111 | 1.429 | 0.173|107.686|2.093|335.336|0.293 | 93.809 [2.243|164.916| 1.694 | 0.492
072 | 0.53 | 0.80 | 0.63 | 1.111 | 1.200 | 0.192(104.333|2.127|360.576 |0.253 | 97.0 [2.206|147.204| 1.318 | 0.408
072 | 049 | 0.90 | 0.70 | 1.250 | 1.429 |0.173 |107.686|2.093|335.336|0.293 | 93.809 [2.243|164.916| 1.694 | 0.492
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0.72 | 049 | 090 | 0.77 | 1.250 | 1.571 |0.173|107.686(2.093|335.336|0.336 | 91.249 |2.274| 183.957| 1.942 | 0.549
0.77 | 049 | 0.80 | 0.70 | 1.039 | 1.429 | 0.173|107.686(2.093|335.336|0.293 | 93.809 |2.243|164.916| 1.694 | 0.492
0.77 | 049 | 090 | 0.70 | 1.169 | 1.429 |0.173|107.686|2.093|335.336| 0.293 | 93.809 |2.243|164.916| 1.694 | 0.492
0.77 | 0.56 | 0.90 | 0.70 | 1.169 | 1.250 | 0.212|101.453|2.156|387.145|0.293 | 93.809 |2.243|164.916| 1.382 | 0.426
0.77 | 0.56 | 090 | 0.77 | 1.169 | 1.375 |0.212|101.453|2.156|387.145|0.336 | 91.249 |2.274|183.957| 1.585 | 0.475
0.77 | 0.63 | 1.00 | 0.70 | 1.299 | 1.111 | 0.253]|96.972 (2.206|441.611|0.293 | 93.809 |2.243|164.916| 1.158 | 0.373
0.80 | 0.56 | 0.90 | 0.77 | 1.125 | 1.375 |0.212|101.453|2.156|387.145|0.336 | 91.249 |2.274| 183.957| 1.585 | 0.475
0.80 | 0.56 | 1.00 | 0.77 | 1.250 | 1.375 |0.212|101.453|2.156|387.145|0.336 | 91.249 |2.274| 183.957 | 1.585 | 0.475
0.80 | 0.63 | 1.00 | 0.70 | 1.250 | 1.111 | 0.253|96.972 (2.206|441.611|0.293 | 93.809 |2.243|164.916| 1.158 | 0.373
0.80 | 0.63 | 0.90 | 0.70 | 1.125 | 1.111 | 0.253]|96.972 |2.206|441.611|0.293 | 93.809 |2.243|164.916| 1.158 | 0.373
0.80 | 0.63 | 0.90 | 0.77 | 1.125 | 1.222 | 0.253 | 96.972 |2.206| 441.611 | 0.336 | 91.249 [2.274] 183.957 | 1.328 | 0.417
0.80 | 0.63 | 1.00 | 0.77 | 1.125 | 1.222 | 0.253 | 96.972 |2.206| 441.611 | 0.336 | 91.249 [2.274] 183.957 | 1.328 | 0.417
145 k61— P EARHIEARY
DD KeD TeD Kem Tem
SDS SDI SMS SMl SMS/SDS SMI/SDI (m) (tf/m) (SeC) VS,D Dm(m) (tf/m) (SCC) VS,M DM/DD VS,M/VS,D

“
r% 0.60 1 0.96 |0.80|1.28 | 1.333 | 1.333 | 0.498 | 85.600 |2.348|767.318|0.735 | 81.800 |2.402|432.886| 1.476 | 0.564
- ¥
. D
c:?? 0.60|0.78 {0.80|1.04 | 1.333 | 1.333 | 0.372 | 89.600 (2.295(599.962| 0.557 | 84.300 (2.366|338.077| 1.497 | 0.563
- &
“
,r% 0.60 | 0.63 |0.80]0.84 | 1.333 | 1.333 | 0.276 | 95.000 |2.229{471.960| 0.410 | 88.100 |2.314|260.071| 1.486 | 0.551
= ¥
. D
‘;‘S 0.60|0.51 {0.80|0.68 | 1.333 | 1.333 | 0.202 {102.800(2.142(373.781| 0.308 | 92.800 (2.255|205.793| 1.525 | 0.551
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1F ~ B/ 2270.61 33534 1.48 0.5
BIF B3 B/ s 2270.61 3381.9 1.49 0.5/1.0
RN 25651.6
Z RS H AR G
By TR AL A R AR (T AR H R A R
T ARG 2L AR 2D)T AR
1 pkiEF PR R T S Ae it R TR Spg=0.6
IpEFE Y R T BRI e B %#HcS),s=0.8
FRAEHEY P o K2 & 4% P 72 =T/ =0.85sec
R R
41 kTR FE
ARFOFEY LRI CHEMA KR B BP T2 $ 85 dck 41 HIRRE
TG fed EAcR 4.1 -
241 gosER A RY Sl
BBF B | g | FREBAR | PRRLLRTBR RS %R A
(mm) Qd(tf) kd(tf/m) Fy(tf) Dy(m)
700 5 18.4 91 19.9 0.0159
1000 28 25.5 186 27.6 0.0108
R R RAFER A2 Arw oo
RPE[AREH 92 E]HTF 24 AT TR (T R AT
(a) ‘ai' - FEdy
. BRI R B aRR 24 Dp=0.50m
2. BB h 2 F 2% R K
Ko _XF _3¥(Qi+KiDp) s, [18.4+91x0.5j +28X(25.5+186x0.5j:7275 m
D Dp 0.5 .
3. MR ABREATILR W &p
ATD
Sen™ 2;;{1%1)5}
He A=Y Ep,=Y[40,(Dp - D,)|=1572 tf-m
Y &E.p=0.142=14.2% » EL—*MF% 3.1 ¥ # Bg=1.44 > B, =1.38

A

4. FE R B2 G W T
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ZAP A RRFRPIERETZ FAB YN AR R RTFBET AR

K.pg 7275%9.81
TP =0.85 sec< T,p > Bl B=B;=1.38

T€D=2Tc\/ " =27t\/ 25651.6 =3.77 sec

5.3 n kT heid BRF H GBS,y 0 RgEE 292 R REEH IR

04 SD5 Z_ KE{#'J °
D
SaD _ SDSTO — 0.6x0.85 :0135
T.p 3.77

6. X i=# Dp

Do =| =& |5.572, 7 B=| 2811 %0.135%3.77%/1.38=0.348m+0.5m
472 47?2

(b) = By
1. ™ Dp=0.348m % ¥+ ?K‘é‘gfﬁﬁ_%\‘ﬂu 4 E A S S A )
2. IR BR2LF TR Kep
K= Y>F _3(0a+KaDp) sy [18:4+91x0348) o (255+186x0.348
Dy Dp 0.348 0.348

=8160 tf/m
3. Ffﬁ‘%,ﬁ‘ nE E LA geD

ATD

Ky {KeDDLZ,}

HY A=Y Ep,=3[40,(Dp - D,)|=1084 tf-m

7 Ep=0.177=17.7% > ﬁ—‘ﬁﬁ;% 3.1 ¥ # Bg=1.54 > B, =1.46
4. M Bk Bz G ok Tp

T.p =2rc\/ i =27t\/ 25651.6 =3.56 sec

Kepg 8160x9.81

T2 =0.85sec< T,p > Bl B=B,=1.46
5.3 B 1R T eig R F R GH S,y

S.p— SpsT? _ 0.6x0.85 ~0.143

Tp 3.56

6. 3 A5 D

Dy _[f . }SuDTEZD /B= B jl} x0.143x3.56%/1.46=0.309m=0.348m
OERN AT B3 ERL KT eBRERTL KT 2B 5L T @
Sup=0.148
Dp=0.292m
Kop =8729 tf/m
&Ep=19.6%
T.p=3.44 sec

()RR E B BB B[P T 232 8]

, 12
HE ka1 DTD:DD[H)} ¢ }
H

b2 +d?
A e y=ip BN R 2 e SRR 2 R R TR IR R SR B
=18.45m
df&*fﬁﬁxma & +=66.9m
b=/ & & ** d7 > B H\.pﬁlﬁxﬁ”lm < <1=18.9m
e=F B igkHo e gtz 8 £=0.05%66.9+5.79=9.135m
12x9.135

Bl Dp=0.292x|14+18.45x — 2>
I Dm {+ 1892 +66.9%)

}—0.513m
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ez B4 R

EARARIE SRR LR S L N £ 0 L AL [P S
Sarr =0.183

Dy =0.447m

Koy =7475 t/m

Ear =15.2%

Ty =3.72 sec

12¢ }20.645m
+d?

ﬁ’» -~ ~5|3 If_ﬁ} DTM DM|:1+y b2

(e) B ] IR TR A FFE[RFF 925 &)
LSRR AT 3 2 B

K.pDp _ 8729x0.292 &y
Do _ =3186tf > B4 4 H=0.124
0.8 0.8 RO

2 ENIRR L 2 B
Vs1= K.pDp=8729x0.292=2549 tf
Veomin=1.5 BIE B & $e2_ %8 R4 =1.5%(5%x19.9+28%27.6)=1308.5 tf
W=k 3k 4 =472t
Bl Vo=max(Va * Ve * W )=2549tf » B4 4 4=0.099
() St YRS RIET T2 bt TR QTR > 7 TN HRE
LSRR AT 2 A

Keg’g)’” - 74750*3'447 —A177Hf > B4 4 4=0.163

2. ERIER A ML BB
Vs = Koy Dy =7475%0.447=3341 tf
Vrt omin=1308.5 tf
W, =472 tf
Vs =max(Vsiy * Vsymin > Wi )=3341tF > & 4 75 8=0.130

Vo=

Ve =

2042 5 MERSHR OIS BR Y BRE AS AR R R 1Y R R

Rl
Pt
(
o
-3‘,%\:
RT3
=

“\F

s

EOHRARSHEAT SRR SHEE HBREARHES T S - EARET LR

fre
242 BASHEIAZAZHEL R
R E @ B

GRE ) (7 B33
FH(Tpe T) 3.44 sec 1.10 sec
R (Ep & E) 19.6% 5%
DR T 4 (V) 2549 tf 2175 tf
8 F L (W) 25651.6 tf 18916.4 tf
2 4 % #(Cs) 0.099 0.115

@5 R4 2 Bo Rl A5 926)
ﬂ‘p{‘”’b’l]’ J""}"E‘" ira,,(n\ﬁ J—E~—Lg“af'%‘<43’”r’]’°
%43 FA LB RS T L

ek FEQ® Uix(m) Fx(tf) Uiy(m) Fy(tf)
PRF 305.2 0.433 40.16 0.393 37.34
RF 1839.9 0.389 217.55 0.371 212.65
8F 2162.7 0.373 244,94 0.357 240.52
7F 2220.7 0.365 246.52 0.347 23991
6F 2274.8 0.354 244.63 0.336 238.59
S5F 2274.8 0.342 236.13 0.327 231.56
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4F 2274.8 0.330 228.04 0.317 224.90
3F 2696.71 0.311 254.69 0.308 259.22
2F 2849.35 0.299 259.24 0.300 266.16
IF 3353.37 0.291 296.03 0.292 305.61
B1F 3381.88 0.288 295.46 0.291 306.94

(h) & w45 > & AR Rlw 8 &4 [ % 9210 &]
RO R R B F AR R e R AT R ok 44 005 > 2
B EAPH R A &% R 0.5% L R A -

wy | EARET - X vk X A Y o R Y b A
Yol usiarm | esm | esio | esm | ensce
PRF 3.6 0.439 0.368 0.396 0.372
RF 5.5 0.393 0.333 0.373 0.277
8F 4.0 0.376 0.337 0.359 0.278
7F 4.0 0.368 0.346 0.348 0.279
6F 4.0 0.356 0.341 0.338 0.271
SF 4.0 0.344 0.329 0.328 0.260
4F 4.0 0.331 0.309 0.318 0.241
3F 45 0.312 0.276 0.309 0.215
oF 5.0 0.300 0.207 0.300 0.158
IF 3.8 0.291 0.061 0.292 0.031
BIF - 0.287 - 0.291 -

42 £3Fwd R4 E

RRBHHR s Bsl Rk B 3 B4 o TR

Vip=—t {Sﬂ} oo [R5 9211 &2 5 218 & ]

1.405}, FuV,D m
. 1 Samy
Vim= SV |y
M 4a, {FM/M L
HY  Vup 2 Vyy AW F7RFE REZDBE)Z: o x F 8 RiEREMCE)2. 22 v B
4o d-E w2 WP AER GBSy, T %ﬁr} KT 2 WA B GBS,y &S

. - oy . 1 s
- BRREMA 2R SaD,V:ESaD (*FL?’ 258 2-22]
%

1
Sap SaM,V:ESaM °

FEA R REF MM > RFFRELTIERR, =100 A B RE
i"E’F"EKRM —3.0 °

-8 pIRBFH BEF T iifz"%’f?" B3V EE o fed 3-8 wiR®FHE ¥ ) Flt A
PG| IEY Spy/Furp (B Sawy ! FynVE 2 B X e, k28 > 77 L T=027P (3
T=02T") -

T=0.2 7> =0.2 T =0.2x0.85=0.17 sec

Ro=1+Eo=V 1. g, =1+ BV 5
2.0 2.0

E{V,D :'\IzRaD -1 :10 FuV,M :'\IzRaM -1=1.732

{M} 052( “DV]+O.O72—O.228

uV,D uV,D
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uV .M

{S“M'V} 0. 52( “MV]+0.072=0.192

Vip=—1 {S”D'V} w=—10 +0.228)W=0.163W
FuV,D m 1.4x1.0

— {S“M’V} w=—10  (0.192)W=0.137W
1.461‘, FuVM 1.4x1.

Firds A - Act TER O LI R4 G
VED :(0.4 Spsl /20, YW=[0.4x0.6x1.0/(2x1.0)]W=0.120W
VEy =(0.4 Sysl /20, YW=[0.4x0.8x1.0/(2x1.0)JW=0.160W
AL TR E B
V, p=max(Vzp,V§p)=0.163W
VEy =max(Vz .y ,VEp )=0.160W
PaEPTrLE e B4 o
T smpsd A

5.1 K3 F b3k

AR BIE F AR A AT 0 R Y L % B BURIEE TAPO8Y >t 88.9.21 Shih %
88043 5L & % |k TAP022 ~ TAP089 >+ 91.3.31 ..;n%ﬁ“' 91026 %3 Z 2 NS~ EW w kT fr
P2 45 0 1 3R]k TAP022 »% 93.10.15 %% % 93094 53 B2 NS w kT et £ 72
FTHEAGES AT B RLhd RFFTHE > D &RFEF 038§ 20T B+ Rusr @
B S%M A F #3502 T (T )3 15Ty (Topy )EHP FEBIP 12— B2 i 4eid B 7 (7 MO0 3R35
(B * FE)H e R B2 90%E 3 W RN 2 TIDEF F K T ) FE R
B2 TiE o Pt 7 er REREHFS%IRRTF RH#NF BRI+ R
(DBE=240gal) ~ # = % € 3 Z(MCE=320gal)¥? R 453 BT 2 F 4o 5.1 #77 o

52 zE@mpPdE4 Lt E S

REF GRS TS S EE oL 51 A77 o
I i e Yl
BIH R B TR R
e Bk B =45 (m) 0.28 0.41
MRk AKT 4 (th) 2452 3154
&4 5 8(Cs) 0.096 0.123

IR BT ER RTRA TSR T -
(@) 54 2K [R% 9342 5]

POTHER B S 2 M FRRE S ARMA S HRPE RT 0 ARBHEL
TR AR A P S A4 Vs B2 80% 0 B 3 ] AR R 0.2.53 & TR
uf\l}s;i °

B4 TR

0.8V5 =0.8x 2549 = 2039 1f
Vs <2452t >max Vo =1.5 & Ff &k se2 % R4 =1308.51f
Wo=zk3 R 4 =472
Bl AR ERERTAFHE
(b) 3+ A8 2 A B [fe % 9.3.5 ]
E- S eded MTOTIEIR R AL KPR A (T A AT Dy B2
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AP ABRRFRPERRTE FRE N AR R RS R B

90% » B % G4 3 @[ 50424 A 454718 Dy B2 80%

#5 4 A 453 3R 8 Dip =0.28m< 0.9 Dy =0.9x0.513=0.462m

#4245k < B Djy =0.41m<0.8 Dy =0.8x0.645=0.516m

FAE O RS AR E S RFRCEB BT AEL 04Tm > B BB R BE S
0.52m -

® ® © o 0 ® @® © o 0

| e | owe | | T T |

@>_.|_ m I —
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: i g
=S EHE SR il
@ +—p T :
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B A EE

L AP

LA &

EHRAREE 0 R RPOF A AR AR YRR R TG E
pit

Akl L BRENRED o By e
AR R AR BT -k
FHEY R - BPENE
LA
SRk A T b R 2 (SMRF) ) At &
BT 4o 11
HE2 G 4B 1.2~F 1.4
WA BRZE
211 A HEERE - m)
R vl WA FARM) | 6 m) g
RF 1,215 WET 5 s BREH
2~6F 4.0 1,215 — YRS E
IF 4.0 1,215 B - AP RE
ESak A A
L
(1) H4m 7.85 t/m’
(2)dm 55— 58 2 240 t/m’
QB)ETE K ~ At~ Bk 0.15 t/m’
(D~ g8 2 0.10 t/m’
G)e ¥ o 0.10 t/m*(= &)
= P T . t/m°(-F m
(6)d= I Y 0.10 t/m* (T &)
EPE
(DH#EL-T 2 (RF) 0.5 t/m’
(2)- 49%2 % (6F~2F) 03 t/m’
B) & & 1.0 tm’
@) % 1.0 t/m’
212 ¢ EERE = t-m)
A Y # A %’?‘i & ;g—g;\g
: , @
(m?) £ E() T 35 F (t/md) (t/m?)
RF BRERT 5 1215 911.25 0.75 0.5
6F - PR E 1215 850.5 0.7 0.3
5F - RN E 1215 850.5 0.7 0.3
4F - RN E 1215 850.5 0.7 0.3
3F - mPENE 1215 850.5 0.7 0.3
2F - RS E 1215 850.5 0.7 0.3
IR E 5 516375t
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Bl 1.2X % RIS 2 5 B B 13X # ) RS2 5§
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2.5 % -H- 4e ik ﬁi:

AR AP o R R RN R 0 H R A R
TR ET KR BBk T i B Al

S§2=05 SP=03 S5=08 SM=04 [ 4 2-1]
FEEE ERTP ST LY WS-

SFETE B TS N,=1.0, Np=1.0 [ 4 2-5-4]
IR F DR E s gk Rl

FRTFDATS ERFE RF,=11,F,=15 [# 4 2 2-2]

¥R GF 2500 K BOF,=1.0,F,= 13 [ 4 2-2]

@ Sps=F,S5=1.1x0.5=0.55 [5d° 5 2.5 &)
Spi=F,SP=15x03=0.45

7°,=0.818 sec [#4° % 2.6 &]
Sys=F, 8" =1.0x0.8 = 0.80 [54 5 2.5 &)

i =F,S"=13x04=0.52
7°,=0.65 sec [44° % 2.6 &]

3AMEFES SRR
AATR PR ARSHEEE R AT RS AT REFEL o [REF 103 §]
WA ER R PR RARF LR B WAL FVD o FE3 FVD & #5 10%2 ALF LR o

31 2 HpEEp
SRR RIPRFF - T 5 52 FLRPR A B ERYAT BT

@m@m@m“m@m@
] 1 1 1

(:) X » Y. T Y. 1. <M .. T e
_écl ﬁ v.ac' 51 nac' BI del BT I--lc' BT *c‘
g8 5 o b ] o s
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O i ar e B 5
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i e e e e 5
g 5 1 1 | g @
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j_ ELELBTER v
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A So¥h # 22 < (mm) L

RF~2F Bl H650x300x14x35

RF~2F B2 H650x300x12x25 fy=3300 kg/cm’

RF~2F G1,G2 H650x300%14x35

£ 32 #1844
A S5 # 2 << (mm) ot
1F~2F Cl1 2] 48 +177700%700x40x40
3F~6F Cl1 2] 48 +17650%650x25x25
fy=3300 kg/cm’
1F~2F C2 2 4 41.0700x700x35%35
3F~6F C2 2] 4 4111650x650%25%25
32 AMPERREAEFIEL BRERES SR E (P 2-)
AR AE KRS RPN AL FVD R B Lk &2 443 FVD > & &4 10.1.2
A

v
Iﬂé\;;u’__ sy ¥ 4,&%1]& ,\,7 53 ]Fl”ﬁ.;,
B R

%

v
g0 TP - @EE i e rkindwn

3 Btz 4 o

Ezﬁf_’_’FVDLZ /Fsbk,\q_dﬁx—\j—a%t
R B LA E 0 F=CV" 2 ¥ i & 4l 003
()i g2k 3t rot
LA ¥ ARF [ (By)viscous damping ratio & 10% 0 %3 FF 2R (B) inherent damping
5% o @ B IR (Bp)hysterestic damping F1g HF R332 5 0% -

Q)2 ot R
PhA R R R MR B s 15% 0 M E RS ART 4 0 DAL R

()7 & 45 A

I Rgebc T RS RF BHREEL By T2 HEHBF KS) £ F B F - REL ST
(Participation Factor » I'))# 4 = 78 f 2. k- 245 4 - H ¢
_ S8l
‘" (27°B)
{umax} = {umax}] = A{¢l} = l—‘ISd {¢1}
T
()
{4} mid}
A=T,S,
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ZAP A RRFRPIERETZ FAB YN AR R RTFBET AR

AP TE - Y 0B P[{%z\31]ypfupulj % #ic
R N R N e L K]

2L

2L 518 A=T';xS4=0.1027
i T2+ /2)
= 2 - ¥

%+ FEMA274 4 C9-4 » A=3.67457
I'2+a)
T=0.97sec
OREEL T IR § JOR A

- R A AR A KT ARV EEET A >

C]/V1:C2/V2::C1/Vl
e kB 5 Ff 42 L3 * 53 & fe(uniform distribution) °

1 R B E2 KR (viscous damping By = 10% )

TZ_QZCjZCOSHa H ¢1+a

ﬂ”:(m#“A“Zm%z AR
i
433 B AR
1 2 3 4 5 6 7 8
%% i&gﬁ ﬂﬁgi;ﬁrﬁgfgaﬁ e m (kg/e) ma®; (@5 *c0s0)1*? qwfﬂﬂ
RF | 0.060 1 0.099 92889.900 92889.900 0.044 96.1
6F 0.054 0.901 0.158 86697.250 70445.472 0.081 96.1
SF 0.045 0.744 0.209 86697.250 47965.173 0.116 96.1
4F 0.032 0.534 0.235 86697.250 24768.289 0.135 96.1
3F 0.018 0.299 0.197 86697.250 7772.513 0.108 96.1
2F 0.006 0.102 0.102 86697.250 906.326 0.046 96.1
&3 244747.674 0.530
G)H AR EZART A > BR[RFF - FRFEF RER S A0 o

X5 4y B i-f#;,,\ 54 ¢

(6)i&i7 7
o R o

FAPEL

(1 526 fi2
> ‘)5,%(3)\ A B
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FCE U CETLAY 4 A7 72

» V=S,m/BXW =2012.632t
B S BAPET BRG]
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ke R LR AR K RERF KT F o
234 2 -84 oS
1 2 3 4 5 6 7 8
WA | g |pRCEE S| ERELELR| 2 Ci(t-s"m™
— — . (kg/ : % (1+a) i
| i | mhem [Easese|TEmEER] e (B "eost) )
RF 0.136 1 0.109 92889.900 92889.900 0.050 114.66
6F 0.121 0.891 0.163 86697.250 68902.052 0.084 114.66
5F 0.099 0.729 0.208 86697.250 46023.773 0.115 114.66
4F 0.071 0.521 0.229 86697.250 23532.829 0.131 114.66
3F 0.040 0.292 0.192 86697.250 7389.887 0.104 114.66
2F 0.014 0.100 0.100 86697.250 866.462 0.045 114.66
&3 239604.902 0.529
(8) &[4 10.1.2 &] Hrrer BFVD)Z 7 B A KL 5d St 3 B3 238 M d < B B9t

}f‘%_iJo

FVD e &

By %

= LRI %‘L‘ﬁt;l'% 35-
HeY FVDZ & +x X4 FAWE AT ER

Rt B DA R RTHEZL 4 0 Bos RiR )

Bk BE RPFIER BA R iR o
™Mk 4F & b -

Fj: CV“:CJ'((OAU' XCOSGj)“:(ZTE/T)“Cj(Arj ><COSGJ')0L

[FEMA274 C9-60]

®=21/T=6.476 rad/sec » V= wxA;%c0s0=6.476x0.0283=0.183 m/sec
F=CV®=120x%0.183%3=72.10 ton

% 3.5 FVD LR B®k I 4¥c

1 2 3 4
oy | RS ok () R E R £ Fol)
RF 120 30 100

6F 120 30 100

SF 120 30 100

4F 120 30 100

3F 120 30 100

2F 120 30 100

O) Wi i~ @R 42 g RE AMGEM RPN

33 2RBRABLFIELERALEEFS A (32 2)

(D R & IR Blde s dhdica
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?4%3FVD’%EEi%IOJQ
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bz e
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\l
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=
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ME A ER R BEMIEL Be) 3 15% 0 MR FEMESEZ AAT 4 XIS
28 =3 X

Q)b A FEH RIFH T4 RRRFES - R EHRER S 4G -
x@+ﬁ¢m1xQWM%m>ﬂ—0@mc
PURRER RO 5 15%3 B 0 By =1.375
T=0.97029sec » # Sou/B; =0.38976
BAd BB R ART 4 1 V=S, /BrW=2012.632t

@EF g FFP L2 e A4 FHEL LT BE L 100%#F £ £+50%7F € > R0 & K2 il
R

(5) T AR ¥ #H(C)2 » e 3t e
-~ AR KT AR IR BT 4
C/V i=C/Vo=......=C/V;
B B Ff Y42 L3 * 353 4 fe(uniform distribution) -

(6)#- (@) 8 2T K 5 15
R F#CiE  Fwmzts8 8%

:ZW

J
4w,

s, - 2] 2

#e o

KR B eds o fie b BonB Rt B=10%E o ko~ TN
2436

s Py =
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1
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25
Wy @5 %7 Bd RANGR A & 23— B2 F AR e
/RN T AR NS 11
T, gk Ay (=1/f =27/w)

Zhar%1+a/m
I'2+a)

A= ¥ %% FEMA274 # C9-4

i E LR Y K

C
Ay % JBIELKE A H2 KT Ap s
0. 0% jBIEL B2 EL KT IHA L
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NIRRT Y 3-8 X
INRERE ¥ 1k

170



£36 3o AR

1 2 3 4 5 6 7 8
RF 135.74 14.73 699.48 0.003697 12.33 5.15 129.6
6F 121.01 22.11 1137.20 0.006269 2091 12.57 129.6
5F 98.9 28.18 1487.37 0.008593 28.67 20.96 129.6
4F 70.72 31.09 1750.00 0.009764 32.57 27.20 129.6
3F 39.63 26.06 1925.09 0.007762 25.90 25.08 129.6
2F 13.57 13.57 2012.63 0.003323 11.09 13.66 129.6
&3 131.47 104.62
(7) &[R4 10.1.2 &] thtr o BFVD)2 % £ Fa KL d ot 3 B3 B35 05 % g B ort

}f‘%_iJo

FVD 21 B2 &R Sl d 37
B9 FVD 2 gt £4 A0k <2 EH

& L

)25

Bk BE RPFIER BA E2 iR o
™Mk 4F & B -

Fj: CV“:CJ'((OAU' XCOSGj)“:(ZTE/T)“Cj(Arj ><COSGJ')0L

[FEMA274 C9-60]

®=21/T=6.476 rad/sec » V= wxA;xcos0=6.476x0.0284=0.184 m/sec
F=CV"=130%0.184"°=78.23 ton

(®) ezt ~ 2R ByRivr 4 2 JeEp o R H AMGEMEFERP -

% 3.7 FVD LR B®k i 4¥c

LIS S RL0 iy EARERE S LS

1 2 3 4
oy | RS ok i () R E R £ Fol)
RF 130 30 100
6F 130 30 100
SF 130 30 100
4F 130 30 100
3F 130 30 100
2F 130 30 100

BidoA T RHERIE A R R

v @ B AR 7
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34 /| %
L AR B R mE RN E RO REFE S AR R RS
2. A& ?ax;]p\ ?xﬁ"ﬁxblt"&\’}‘?ﬂ_}i R D FERUAT S FAAAIERALE ORI VEF
CUER SRRV ERLIES -8 KA

LA RRARA (KO- 0§ R BRI RS

AR RHAFES 10T AL AR AT ER RIFY T2 3 E o
L% bt
APl BRI EED B e
e AL I P——)é] ‘g;—r—él
Li;@* #®o- R R
W aA Ak i
AR 8 b AR % (SMRF)H i & i
BHT G Ao L1
WG AcB 1.2~0 1.4
WAFRZ T
211 A HEEREE - m)
& =l A % A& (m) & ## (m’) * i
RF — 1,215 WEET 5 BT TR
2~6F 4.0 1,215 - BFEDE
IF 4.0 1,215 B - RFRE
Eu ik A
BRE
(1) 4w 7.85 t/m’
() 590 7 2 240 tm’
B)ER R ~ Wf -~ kR 0.15 t/m’
(OF: X I 0.10 t/m’
(5) M o 0.10 t/m*(* & )
()i 15 7 0.10 t/m*(L & )
ERE
()T = (RF) 0.5 t/m’
(2)- 49%2 % (6F~2F) 03 t/m’
G & & 1.0 t/m?
D = 1.0 t/m’
212 ¢ EELRE -t m)
L e A #iE R L
(m?) EE() | THEEL(Um) (t/m®)
RF BT 5 1215 911.25 0.75 0.5
6F - RN E 1215 850.5 0.7 0.3
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SF - PR R 1215 850.5 0.7 0.3

4F - PR R 1215 850.5 0.7 0.3

3F - PR R 1215 850.5 0.7 0.3

2F - PR R 1215 850.5 0.7 0.3
JRNBEHILE L 516375
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L, 450 , 400 , 400 , 400 , 400 , 400

Lok b b b ok ok
;

N

B HRREENREE, RERNEER -

Bl 13X % N 4% = 5
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1 1 T

bk bk ok

L 450 | 400 , 400 , 400 , 400 , 400
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@9009%@900
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I I

=
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=

LINE 1 - 6 RSB EEs:m

B L AREEXKEZE RABLURSERS -

LINE 2-5 SEELUEEs1x

B L AREEXKRZE RRRREERN -

B LAY %% = 5 §

23 R4 e Bk

BRI RS SRR AP R RIS AR RS AR

g EED AR RROKTH A AR Gk
D D M M
B3R A% 1 a4 LATET R s e 58 o
TETR B EFS N,=137,Ny=1.44
NA_M:1.30,NV_M:1.48
BN R R U IR S
BREY 4TS ERFE R F,=10,F,=12
¥R WY 2500 £ H R F,=10,F,= 11
# Sps=N, F, S§ =1.37x1.0x0.8 = 1.096

Spi=NyF, SlD =1.44x1.2x0.45=0.7776
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7°5=0.71 sec

Sus =Ny F, S =1.30x1.0x1.00 = 1.30
Sy =Ny F, S =1.48x1.1x0.55 = 0.8954
TOM:0.69 sec

3FMIAEZ ZERMEFS ST

31 Fz HEEp
VUSRI R (Be) 3 15% 0 iR ¥y [R4E A

Ao MR TS RAF AR 2 bR

BURE BHE E R RAT BT

[#4 % 2.6 &]
[ 5 2.5 ]

[#4 % 2.6 &]

P ERPE T R0 2 Bl WP RH

Bl 3.1 4% i %35 5 B

(;? 909 C]%) 00 @ wm W (‘? 940 Q;?
@___.ﬁ j 'bEl IR i‘el 2l i
gl = ) 3 8 s
O - B T
& = ¥ 2 | nl al
B —E e B e B e e B
g = ] 8 3l
@——--@—m—l : ; > Bl o} —

% 3.1 * %4

RS ITR A
ﬁ&,“ E’h75/;‘q ° IK{‘?"‘%_ '—’fLr}a -Q,'j'\;\rr

e £33 i< (mm) i
RF~2F Bl H600x250%12x18
RF~2F B2 H600%x200x9%12 fy=2500 kg/cm’
RF~2F G1,G2 H600x250%12x22
232 47 44
K E e+ (mm) H
1F~2F Cl i %) 4% $1.01700x700%22x22 fy=2500 kg/cm’
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3F~6F Cl 18 21 4% $.0600x600%25%25
1F~2F C2 18 21 4% 41.0650x650%22%22
3F~RF C2 8 2 4% 41.0600%600%20%20

ARPZRBRFIER FEAEE S LR

W

WAL R R AR BARF R fALFVD -

(D)F % & AR Bl o LR R dpfica 22 ARF A

"‘a*‘?“’%*@ OB EE FVD ISR B LA £ ] 443 FVD S R 1012
GP AP R -RAENEAIAM S e FRE 4 B2 0 ;u‘,w_@%]m,w7r;,gmo

22 FVDZ 3 & i KEGd AT &0 B E A B @ ARz 4 -

fE R BEampie £ E > F=CV®> H ¢ 3§ )iia‘ﬁﬁt(FOS °

T3 FVD & 55 10%2 2EF L Lt » @ GEde A B B 5 LR v B=5% 0 F]pt R EsTief 5
15% -

(2)it {7 )48 4~ 47 Pushover analysis
a. e P L (100%# £ £+50%F £ s Rl D 2 bt £
VARG S R AL e A 4 )N e 42 pushover A 4 0 I M-S T B % A
17 % % % = ADRS (Acceleration-Displacement Response Spectra)i Fit oo
e > zEH (Capacrty Spectrum) 3 22 A f * L E it 4 5 Z F3#(Demand Spectrum)
Pl 5 B 4 B8 BRI L 5%2 F s o

Bl 3.2 2t plde 477 LB

File ¥iew

Spectral Displacement

Static Nonlinear Case PLUSH hd
=0
- Plot Type
s " Resultant Base Shear vs Monitored Displacement
g {+ Capacity Spectum Color |
&
§ Demand Spectrum
; Seismic Coefficient Ca 052
a Seismic Coefficient Cy 0.8954
o
;,'-:," Iw  Show Family of Demand Spectra Color ||

Damping Ratios

O [o.os [01 [015 [oz
E0I00 160 200 2RO 300 350 4000 450 RO «103
Cursor Location v Show Single Demar?d Spectrum Color
[Warizble Damping]
ettt (Rt (.81 [1413521,0.306) ¥ Show Canstant Period Lines at Color
Feiformance Paint [3a,54) [0.328.01235) |os [1 [15 [2
Performance Point [T eff, (1.698.0.223) =
Dramping Parameters
Additional Mates For Printed Output Inherent + Additional Damping 0.05

| Stuctural Behavior Type

& A OB O C O User
Ovenide Axiz Labelz/Range... Reset Default Colors
Dane
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. 7 A5 &= ’ LL A5 )2 5 > - k%5 7,
itk e SRS SN IR e A Y
By HRITEL BT R E 10%LER @ ‘*Tﬁf{ﬂ A E G R B=5% F]pt ife R % #kc®  inherent
damping ratio + additional damping ratio 2. B ¥ ﬁ?ﬁ] Damplng ratio :B+BVZI 5%
@ 3 & g3kiE £48 # it § »c2h(Performance point) 4o 3.3
B8 =4 D=0261m; A AT 4 V=1356.147t
FERS 2 $ 0 R Ber= B+ Byt Bu=28.9% - i E Y Ter= 1.602 sec
B33 %- =dpit2 i goegn LA
E’SDUS)_ Spectral Dlsplacemem Static Nonlinear Case ’m
450. :n Plat Type
A0 5 " Resultant Base Shear vs Monitored Displacement
350, IE (s Capacity 5pectrum Color I
u
& & Demand Spectrum
1=}
220 : Seismic Cosfficient Ca 0.52
200.
5 E Seismic Cosfficient Cv 0.8954
[
100, & [w  Show Family of Demand Spectra Color
50, Damping B atios
O o 3 |005 |01 \0_15 |0_2
B0, 1000 160, 200. 250, 300 350 400, 450, 600, ¥10
Curzor Location ¥ Show Single Demand Spectrum Colr |
[%ariable D amping]
Peiformance Point (+.D) WESEY R [v  Show Constant Period Lines at Coler [
Peiformance Paint (Sa.5d) (0315, 0.2001) |E| 3 |1 h 5 |2_
Performance Paint [Teff, [1602,0289) .
Damping Parameters
Additional Motes for Printed Dutput Inherent + Additional Damping 0.15
Structural Behavior Type
| A OB O C O User
Overiide Axiz Labels/Range... Rezet Default Colors
Done
> } %
(5).-1\ M2 17

> 1518

27,

PR ¥ B

ﬁ“r‘

4 a7 j
P '.)J;F_EL Rl — S
Pr 47w,
272' ¢ +a
AW, > ac ‘Arj cosd

+

PERjBERAG N AER
B RERAEE L R RN
% ¥ it 4 sz Eh(Performance point) ¥ & 2
_ e I’(+al/2) _
I'2+a)

IR B2 fER ¥ Kk

;ﬁ A§ “§ St

A

\\?{r

% FEMA274 i

C, %
A, %
0,

] BIRLKE S 2 KT AR

J B R B kT AL

b R E&(Performance pomt)ﬁfi’%\ ERARTRE . I E N gl
% B=10%PF 572 % 2 i

X BT O e

SR 2ZEY

Ek G 3.67457
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NFD 8 i KRBT
Aut % ik R ERE

% 33 R 5 (¥ = ! t-m-sec)

WA () s () A R A ui () 14 Fi (tD|H% % i Wk=Fi*ui/2
6F 4 0.2610 0.0271 480.325 62.682
5F 4 0.2339 0.0425 291.941 34.142
4F 4 0.1914 0.0572 233.543 22.350
3F 4 0.1342 0.0616 175.169 11.754
2F 4 0.0726 0.0497 116.772 4.239
IF 4 0.0229 0.0229 58.398 0.669
B4 1356.147 135.836

D W, =4zW, B, =170.697 (t-m)

(6) AT AL FE(C)Z A e 0 gt R il
- AER AR A KT AR R R KBTS
C/V, =G/ Vo= ... =0V,
AEGIFIG AR > B CEREHRA A S 3 REHeT
Cior: Csur: Cs6579:8:5
By BRGS) TR K KA R R B2 @ZWV, s bR Bz AL L 9j E¥EE o

GRS LU & OR A

% 34 JER GEEER 428 (H ! t-m-sec)

T
i L FVD | ppr tadic FER 4
Wk | 55| (ui*cosd) (ui*cosf)'™ f£x Wyj Cj F=CV*=C(w*ui*cos0)"
6F 5 0.0248 0.0082 0.226 55.252 27.452
5F 5 0.0388 0.0147 0.406 55.252 31.420
4F 8 0.0523 0.0216 0.955 88.403 54.957
3F 8 0.0563 0.0238 1.052 88.403 56.193
2F 9 0.0454 0.0180 0.895 99.454 59.274
1F 9 0.0209 0.0066 0.327 99.454 46.980
FVD i£# TWy= 15.447
Chase= 11.050

(D H IO TF 2 C i £ EATE » HI(GS)Z 2N HRF L By o

% 3.5 BEILR AlE > 7 E FVD LR W (B = ¢ t-m-sec)

i fe R 2l Cj FE R 4 F=CV*=C(w*ui*cos0)* H & FVD it5 Wyj
6F 55.5 27.575 2.510
5F 55.5 31.561 4.505
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4F 88.5

55.018

10.569

3F 88.5

56.254

11.638

2F 99.5

59.302

9.899

IF 99.5

47.002

3.615

(9) Fdyst i ok

(10)E£ 47 # F(Q)~(NE PIARF FL Rt By 2 345 feacs o

FVD it# TWy=
FVD # i&[E R Bv=
(8)#be 373+ B 2 ZLIF LR b B=10.0145% 4c + FF [LR L B=5%F &7
B rxghde ] 3.4 47T

170.945

10.0145%
d B R RT LA

rﬁ;]3.4 ‘i):':»\ﬁ'il«7 I4L§’t %’T,&,E}

Ble Tiew
Spectral Displacement
E’E‘n”:i_ P P Static Nanlinear Case PUSH -
E =0
450. ¢ 2 Plot Type
40, g  Resultant Base Sheat vs Monitored Displacement
0 8 (& Capacity Spectium Color
]
30 E Demand Spectium
250, &
: Seismic Cosflicient Ca 052
200
- a Seismic Caefficient Cv 0.8954
8
100 o [ Show Famiy of Demand Spectra Coor N
= Damping Ratios
| 0.06 01 015 0z
a0l [ [ | I
Cursor Location [1.259E-01, 4.977E-00 [ Show Single Demand Spectrum Color
[Vatiable Damping]
Performance Poirt V.0) (TEZ WS ¥ Show Canstant Period Lines at Color
Performance Peirt (Sa.5d) (0315, 0.201) [o5 [ [15 [2
Performance Foirt [Tef, (1604, 0.290)
Damping Parameters
#Additional Motes for Printed Output Inherent + Additional Diamping 0.150145
Structural Behavior Type
[ A £ B CC  User
Dveride sixis Labels/Range. Reset Default Colors

BTE=# D=0261m; &£ &F 4 V=1353.287t
RStz 2oLl B =B+ By + Prn=29.0%
B2 E22d Ter= 1.604 sec

zgh(Performance point) ¥ 2. & & & FF i 328 2 &
WE W HBL R AREEFF LR R FHC 0 7 K FRFEL B, o

o Bk BN 2 Bk
#t pF 3K inherent damping ratio + additional damping ratio= 10.03276%

£ 7R =% D=0.261m; A AT 4 V=1353.167t
R B2 BontE Rk Bor= B+ By + Bn=29.0%
B o Teff=1.604 sec

AEF IR 2 B A 36 2 37

Dh
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B13.5 B S 2 5 35 4 2<EL 7 2 )

PUSHOYER CURYE - CASE PUSH

Fils View
£103 EECTalNiET ACEmEn Static Nonlinear Case PUSH -
500, 3 7
= &
450, 3 - Plat Type
400 g " Resultant Base Shear vs Moritared Displacement
350 & & Capaciy Spectrum Color
g
o g Demand Spectum
250
: Seismic Coefficient Ca 052
200
s g Seismic Cosfficient Cv 0.8954
g
- & W Show Family of Demand Specha coor
50 Damping Ratios
o A B B GG RO [n.05 01 oz
50, 75 1000 125. 150. 175, 200. 225. 250. 10
Cursor Location ¥ Show Single Diemand Spectium Color
[Variable Damping]
(o ) (IS WS [ Show Constant Period Lines at Calor
Performance Point [S4,5d) (0315, 0.201) o5 I [2
Performance Poit [Teff, (1604.0.290)
Damping Parameters
Additional Notes for Printed Output Inherent + Addiional Damping 0150328
| Stiuctural Behavior Type
A B CC O Usa
Overide Ayis Labels/Range.. Reset Defaul Colors
ez

# 3.6 HFE B E (H i t-m-sec)
WA HE (m) A = (m)HEk A F = ui(m)kF1E4 Fit) ‘f## % i Wk=Fi*ui/2
RF 4 0.2610 0.0271 479.270 62.545
6F 4 0.2339 0.0425 291.299 34.067
5F 4 0.1914 0.0572 233.030 22.301
4F 4 0.1342 0.0616 174.784 11.728
3F 4 0.0726 0.0497 116.515 4.229
2F 4 0.0229 0.0229 58.269 0.667
KN 1353.167 135.538
3 3.7 IR R GEk$EIER 4 225 (H ¢ t-m-sec)
e R
%K fe R 4
A | Cj | (ui*cos) (ui*cos0)' i X FVD it# Wyj F=CV"=C(w*ui*cos0)"
RF | 55.5 0.0248 0.0082 2.509 28
6F | 55.5 0.0388 0.0147 4.503 32
S5F | 88.5 0.0523 0.0216 10.565 55
4F | 88.5 0.0563 0.0238 11.634 56
3F | 99.5 0.0454 0.0180 9.895 59
2F | 99.5 0.0209 0.0066 3.614 47
FVD i®# TWv= 170.881
FVD # e R Bv= 10.03281%
EW

By = /

4w,
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e R LR FARR A kAR 2 R

inherent damping ratio + additional damping ratio=15.03281%
2 iE3K B 15.03276%48 1T ©

(11) &[R4 10.12 &] L B(FVD)Z 7 F i KR Gd &5 5 &4 R F Ndos R
ez 4 oo

Ho FVD 2 d % £4 A 05t 3 B8 B3 E Nd 2 R RSB 4 B iz B0

B Y RPFIER B 2 ps R o

kB 4F 5 b

Fi= CV*=Cj(0A;%c0s0)*=(2n/T)"Cj(Axcos8;)"  [FEMA274 C9-60]
0=21/T=3.917 rad/sec » V= wxA;*c0s6=3.917%0.0563=0.22 m/sec
F=CV*’=88.5x0.22°7=56 ton

FVD fe R B2 % 38 23k 3 S ¥cii 4 3.8

# 3.8 FVD IR Bk %k

1 2 3 4
fe R 8 C i

A (t-sec’m®) fe R B & & BrA7(mm) R EE A 24 Fpt)
6F 55.5 40 40
5F 55.5 40 40
4F 88.5 60 75
3F 88.5 60 75
2F 99.5 60 75
IF 99.5 60 75

(12) #atif ic ~ 20 @EiE 4 2 257 > R B ASGER PR p -

WO R A (Kb S 0 FARER N A )
RAD S RFREF 0F PP R AR AR YRS R T2
LG & opratt

A R BREERD PR o fEE

I RN R T

EH R - PR R

R R

B b e (SMRF)H) it &

BHTE  o@ 1]

WS 4oB 1.2-H 14

k3 REZ YR

211 A HEEREE - m)

A 5 WA B A (m) #  (m’) * ik
RF - 1,215 WL 5 s BT
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FRAPWBERFRAPRRERY 2 TR L AARF RIS T B R
2~6F 4.0 1,215 — PESE
IF 4.0 1,215 B AR I -
ESu -
BRE
(1) HE4 7.85 t/m’
()4 53R % 2 240 t/m’
QG)ERIF K ~ Fd -~ ok 0.15 t/m’
(D~ a2 0.10 t/m’
(5t ¥ oh 3 0.10 t/m* (= &)
()i Is 7 0.10 t/m* (L &)
R AR
(D)#EFFET 2 (RF) 0.5 t/m’
(2)- 9% % (6F~2F) 0.3 t/m’
OEER 1.0 t/m?
D = 1.0 t/m’
212 ¢ EERE - m)
T T 3z e KL
(m?) EE(®) T ¥a ¥ (t/m?) (t/m?)
RF BT 2 1215 911.25 0.75 0.5
6F - AN 1215 850.5 0.7 0.3
SF - BPENE 1215 850.5 0.7 0.3
4F - BPENE 1215 850.5 0.7 0.3
3F - AN 1215 850.5 0.7 0.3
2F - RS E 1215 850.5 0.7 0.3
IS HREL S 516375t
1 00 @ 900 @ 900 @ 900 @ 900 @
1 1. 1 I
Q)j)"ffcl/"' r"dim " é(;1 ¥ SO e ”‘761_
g CRAR- R LR PR LR LR PR IR JULR: IR ERLLIE- RO IR LR R
@—-ﬁ; R R — -
8 Bl g My Mgy Mgy EyNyEgNymg My By g By
P _Q‘gt - \CHIR ‘\CHE $a : A ﬂ@'Lz_
g GBS g Mg S g MY MG Mg NG Sy Mg Sy g g g g
@t “y . N > i i
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g
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g
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2&‘ -3-4\"_ ﬁi:

B R A RR PR BRICNT R KR A R

Tk Tk R TR
S52=08 S”=045 S{=10 §"=055
B A E L R 4 LaTET R 2R R -
FEE BTG N, =137, Ny =144

Ny =130, Ny =148
IR EE s Tk Gkl
fﬁwﬁﬂp 475 #WHF R F,=10,F,=12
R YW 2500 £ H B F,= 1.0, F, = L1

1w ELET AR

@ Sps =Ny F, 88 =137x1.0x0.8 = 1.096

Spi =Ny F, S =1.44x1.2x0.45 = 0.7776
7°5=0.71 sec
Sus =Ny F, S =1.30x1.0x1.00 = 1.30

Sy =Ny F, S =1.48x1.1x0.55 = 0.8954
7°,,=0.69 sec
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A i <4 (mm) oL
RF~2F Bl H600x250x12x18
RF~2F B2 H600x200x9x12 fy=2500 kg/cm’
RF~2F G1,G2 H600x250%12x22

% 32 1+ 4

A Koy i & <t (mm) 7L
1F~2F Cl 92 48 4101700x700x22x22
3F~6F Cl 5 2] 4% 411600x600%25%25

fy=2500 kg/cm?
1F~2F Cc2 357 4% $.0650x650%22%22
3F~RF 2 38 7] 4% 1.71600x600x20%20

32 BB IERABRARPE S s
Fa AR R ARRERE R F o AL VEM o 3T B 300%-
(DF 2 & KL Bl FRX 08 R BREFFT 4 LY
AR KRS BB R AL R B L £ o) 4 VEM B LR
101287 TEARF2 3 - AN At FRE A 2 F AR 2 AR
S 4
S

2 A fplFed 2% 0 VEM 2 o F3hd A KL Ed Bt F B R E N VEM Bt W B

% 33 ZLEMPIE L B

A5l AR e Vg B CE
S 5 A (mm) | ZbRR@ fE(cm?) g25mm) | 4 &N) | %75(mm)
NSVBI5_360 15 35700 +45 1970 +67.5

12 g7 537 300%P*
21 £=0.5Hz,20°C, ¥ *» %7 300%p*
T3 R ) 450%pF (3 BT IR )
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AGIRGHEAR B 30T ~ BT %) 300% 0 TR EALSES - WEEHE 0 G H
FzEE £ 7 % VEM LR B2 A4o i 3.4 977 ¢

% 3.4 VEM e 1 B4

Input Data 1st Order Natural Period of building T(sec) 1.292
VEM Design Temperature (deg ©) 30
Deformation of VEM (mm) 45
Thickness of VEM d (mm) 15
Area of VEM A (cm?) 35700
Elastic Stiffness Coefficient G' (kN/cm?) 0.010
Material Damping Coefficient C (kN*s/cmz) 0.002
Properties Loss Factor 0.732
Total Stiffness Coefficient G'(kN/ecm?) 0.012
Calculation
Damping Coefficient Cq(kN*s/cm) 36
Brace Elastic Stiffness K4 (kN/cm) 239
Stiffness Total Stiffness K'(kN/cm) 296
Maximum Axial Force P*(kN) 1334

(2):& {7 ip|48 4~ 17 Pushover analysis
a. ¥ 4 dF ‘?i‘ £ (100%# §* £ +50%% §* £) s RIFE T 2 Azde U £
b ARG E A A2 B s G4 AN #7412 pushover 4 47 i*':t&—/,}#fr"*%b
17 % % % = ADRS(Acceleration- Dlsplacement Response Spectra)z_ #45% - H ¢ » % & ¥
(Capacity Spectrum) & i # 4 & & g & it 4 ;7 F3# (Demand Spectrum)P| 5 B+ 4 § 3
B S F R o

B)EX B FEFREY T 5 - Il EagbFEr e B2
I[ﬂ\"% 1|;|] ’E&BV &0_10%5 m . éfﬁ-*"%j’r‘]}i fE'}LLL B 5%, ’?]LL :

Je R %% ? inherent damping ratio + additional damping ratio 2.3 p ¢ %?] » Damping ratio
=B+B,=15%

D 8 B2 K185 0 4 rc@k(Performance point) 4§ 3.2
EL =# D=0237m; AT 4 V=1750.528t
—\7,-*#-% L:L IFPR‘ Beft B+Bv+Bh_245%
% Tﬁ; 22358 Ter= 1.359 sec
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= S s a8 ) PR e
B 3.2 ai'—k'g'll‘ 1‘53;%5‘ ,«#—’r%Fﬁ?]

POISHOYER CURYE - CASE PUSH

File  Tiew

A03
B0, =

540, %
480
20
30
00
240
180
120
&0

Spectral Displacement

Spectral Acceleration / g

40, B0 120 160 200. 240, 280, 320 BBD 40 03
Cursor Location
Performance Foint [+.0) [1750528, 0.237 )

[0399,0183)
(1353, 0245)

Performance Point (Sa.5d)

Performance Point (Teff,

Additional Notes far Printed Dutput

Override Axiz Labels/Aange...

PUSH hd

Static Nonlinear Case

Plot Type

" Resultant Base Shear vs Monitored Displacement

{* Capacity Spectrum Color 0
Demand Spectum
Seismic Coefficient Ca 0.2
Seismic Coefficient Cv 0.9954
[V Show Family of Demand Spectra oo
[ramping Ratios
|0.05 o1 [o1s oz
v Show Single Demand Spectium Calor
[Wariable D amping)
¥ Show Constant Period Lines at Colar
[ |1 [1.5 |2
Damping Parameters
Inherent + Additional Dramping 015

Structural Behavior Type

A B O C O User
Feset Default Colors

(5)F 41 # it ¥ sz gk (Performance point) ¥ i 2. &
O)f1* B =HEEREFH > RRE LK

ZW

LN ﬂ

ZWVJ':

T

B

R

Hoe o

WV/- R EJBERAN N PR - BT TR
W,:sijyuzsa AHTE 2 B R

T, % # i % »z @k (Performance point) ¥ i 2] 50 & & 2_ 3k 8
C, % jBrergLmrfix

A, v % JBIEREE S 2 KT Apgt g

O, % JBIER B2 EE KT HAL

Fiosikkmid

M,‘: :;: l}é]}é]@%l/:

CEET L

27y

~ "7 182.598
47W,  47160.959

H '5“?(4)~(7)i ®% 474

=9.00%

By =

359 3t Er

Lt

inherent damping ratio + additional damping ratio= 14.0 %

187



&

£RRE 1S % o

B B PR R 2

A

%

#35% - i fpiiz g PB4 (H = ! t-m-sec)
BE | #3m) | BE=H8 (m) | #E & F =8 ui(m) A4 Fi(th W% R i Wk=Fi*ui/2
6F 4 0.2368 0.0237 620.008 73.409
5F 4 0.2131 0.0364 376.840 40.152
4F 4 0.1767 0.0492 301.460 26.634
3F 4 0.1275 0.0554 226.110 14.415
2F 4 0.0721 0.0478 150.730 5.434
IF 4 0.0243 0.0243 75.380 0.916
A 1750.528 160.959
C, C, ¥ % FVD
WA | (KN*s/cm) (tf*s/m) (ui*cos0) (ui*cos0)'™ T Wyj
6F 36 366.972 0.0217 0.0005 2.501
SF 36 366.972 0.0333 0.0011 5.900
4F 36 366.972 0.0450 0.0020 10.779
3F 36 366.972 0.0506 0.0026 13.666
2F 36 366.972 0.0437 0.0019 10.174
IF 36 366.972 0.0222 0.0005 2.629
VE {5 TWv= 182.598
VE # &2k Pv= 0.090
d % 355> VEM R L B2 B A p¥ %759 5 SImmo A Ta # 2 5 X %75 45.0 mm»
FINEFTEHIER E o
(T PR b BVt 22 5% %75 0 F T LA AR EERE - [L L BRFACE 3.6 9777
% 3.6 LA ARSEMILR BARE
i EI% TEX 1] AR R ALRE Florg | "mrag
A - A& (mm) % # (cm’) 2%(mm) A% (mm)
IF ~ 6F 10 35700 +30 +45.0
2F ~ 5F 15 35700 +45 +67.5
3F - 4F 20 35700 + 60 +90.0
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g SR ARB R RS AP 2R T 6

% 3.7 VEM e & BHAL(iE * »* 1F 22 6F)
Input Data 1st Order Natural Period of building T(sec) 1.292
VEM Design Temperature (deg C) 30
Deformation of VEM (mm) 30
Thickness of VEM d (mm) 10
Area of VEM A (cm?) 35700
Elastic Stiffness Coefficient G' (kN/cm?) 0.010
Material Damping Coefficient c (kN*s/cmz) 0.002
Properties Loss Factor 0.732
Total Stiffness Coefficient G'(kN/cm?) 0.012

Calculation

Damping Coefficient C4 (kN*s/cm) 54
Brace Elastic Stiffness K4 (kN/cm) 359
Stiffness Total Stiffness K’ (kN/cm) 445
Maximum Axial Force P*(kN) 1334

4 3.8 VEM [ & BHAL(iE * »t 2F &2 5F)
Input Data 1st Order Natural Period of building T(sec) 1.292
VEM Design Temperature (deg O) 30
Deformation of VEM (mm) 45
Thickness of VEM d (mm) 15
Area of VEM A (em?) 35700
Elastic Stiffness Coefficient G' (kN/cm®) 0.010
Material Damping Coefficient C (kN*s/cmz) 0.002
Properties Loss Factor 0.732
Total Stiffness Coefficient G'(kN/cm?) 0.012

Calculation

Damping Coefficient Cq (kKN*s/cm) 36
Brace Elastic Stiffness K4 (kN/cm) 239
Stiffness Total Stiffness K" (kN/cm) 296
Maximum Axial Force P*(kN) 1334

% 3.9 VEM [ & BAHAL(iE * »* 3F 22 4F)
Input Data 1st Order Natural Period of building T(sec) 1.292
VEM Design Temperature (deg C) 30
Deformation of VEM (mm) 60
Thickness of VEM d (mm) 20
Area of VEM A (em’) 35700
Calculation  [Material Elastic Stiffness Coefficient G' (kN/cm?) 0.010
Properties Damping Coefficient ¢ (KN*s/cm?) 0.002
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22

£7 IR

Loss Factor 0.732
Total Stiffness Coefficient G'(kN/cm?) 0.012
Damping Coefficient Cq (kKN*s/cm) 27
Brace Elastic Stiffness K4 (kN/cm) 179
Stiffness Total Stiffness K'(kN/cm) 222
Maximum Axial Force P*(kN) 1334

(8) L AF i {7 4 i ) FR(2)~(6) » F18 4 i 5 »cgh(Performance point)
4@ 3.3 -
B33 %= it & @7 7B

PUSHOYER CUORYE - CASE FUSH

File ¥iew
Spectral Displacement
BRU‘IDD:JL' P . P . Static Monlinear Case PUSH -
< &
540, : - Flot Type
480 E‘ " Resultant Base Shear vs Monitored Displacement
420, ‘E s Capacity Spectrum Calar
w
e § Dremand Spectium
300 ; Seismic Coefficient Ca 0.52
240
. E Seigmic Coefficient Cv 0.8954
. o
120 ;,'-:-? Iv  Show Family of Demand Spectra Calar ]
&0 Damping Fatios
T I T T T T 3 [o.os 01 [018 o2
40, 800 120, 160. 200 240, 280, 3200 360 400. #1T
Cursor Location [2.825E07 . 5.8089E-01 [v Show Single Demand Spectrum Colar
[Wariable Damping]
Pestormance Point (V.0 ([H7iGI0EE) D2 ) [V Shewi Constant Period Lines at Color
Perfarmance Point [Sa,5d) (0,334, 0.185] \U [ h_ |1 5 |2_
Performance Point [Teff, [1.373. 0246 o
[ramping Parameters
Additional Motes for Printed Output Inherent + Additianal D amping 0.15
| Structural Behavior Type
A B CC O User
Ovwerride Axis Labels/Hange. Reset Default Colars
Done

i Egifg i~ # D=0.238 m; ﬁ__k}%"’iﬁ 4 V=1719.083 t
B2 Rk By =P+ Byt Py =24.6 %
B2 52k Top=1.373 sec

PEEY TR ¥ (O N OERCE SR R A BT s

ZWV" 169.3
B, =- - 2 —8.5%
AnW,  4r159.377

inherent damping ratio + additional damping ratio=13.5 %
BIEXE15%3 & o

%310 %= fphz Rty 4

k| 3 m) (A S (m)| AT S ui(m) | BG4 Fid)

% % i Wk=Fi*ui/2

6F 4 0.2384 0.0224 608.871

72.577

SF 4 0.216 0.0366 370.071

39.968
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g SR ARB R RS AP 2R T 6

4F 4 0.1794 0.0515 296.045 26.555
3F 4 0.1279 0.0573 222.048 14.200
2F 4 0.0706 0.0476 148.022 5.225
IF 4 0.023 0.0230 74.026 0.851
A 1719.083 159.377

C, C4 # & FVD

& | (KN*s/cm)|  (tP¥s/m) (ui*cos) (ui*cos0)' T# Wyj
6F 54 550.459 0.0205 0.0004 3317
5F 36 366.972 0.0335 0.0011 5.904
4F 27 275.229 0.0471 0.0022 8.767
3F 27 275.229 0.0524 0.0027 10.853
2F 36 366.972 0.0435 0.0019 9.986
IF 54 550.459 0.0210 0.0004 3.497
VE it# TWv= 169.300
VE # L Bv= 0.085

17 VEM LR 2 fho % g3t f) > & AAQE & 1A i 2 % F 3R 24 30~60 mme it #7HE

B2 pr Rt i R B K E 10 % 0 FUt ek A FARE ARG o

(9)3% FEALEIE RN ALREG Af > @ FL R M 3B 0 @ & A& VEM fL R BR{A04 311 1 4 3.14 #57 °

#0301 &tk ARSEM I R B

i A LAY EIE AEe E B
2 %5 A (mm) & #f (cm?) (mm)
IF
6F 10 35000 130
2F 15 40000 145
SF
3F
AF 20 50000 * 60
% 3.12 VEM [k BRA(E * 5 IF & 6F)
Input Data 1st Order Natural Period of building T(sec) 1.292
VEM Design Temperature (deg O) 30
Deformation of VEM (mm) 30
Thickness of VEM d (mm) 10
Area of VEM A (cm?) 35000
Calculation Material Elastic Stiffness Coefficient G' (kN/cm®) 0.010
Properties Damping Coefficient ¢ (kN*s/cm?) 0.002
Loss Factor 0.732

191



FRAFFBERPRPRRRYE TR TN AR R I A PR
Total Stiffness Coefficient G'(kN/cm?) 0.012
Damping Coefficient Cq (kKN*s/cm) 53
Brace Elastic Stiffness K4 (kN/cm) 352
Stiffness Total Stiffness K" (kN/cm) 436
Maximum Axial Force P*(kN) 1308
% 3.13 VEM e & B (i * * 2F & 5F)
Input Data 1st Order Natural Period of building T(sec) 1.292
VEM Design Temperature (deg C) 30
Deformation of VEM (mm) 45
Thickness of VEM d (mm) 15
Area of VEM A (em?) 40000
Elastic Stiffness Coefficient G' (kN/cm®) 0.010
Material Damping Coefficient ¢ (kN*s/cm?) 0.002
Properties Loss Factor 0.732
Total Stiffness Coefficient G'(kN/em®) 0.012
Calculation
Damping Coefficient C4 (kN*s/cm) 40
Brace Elastic Stiffness K4 (kN/cm) 268
Stiffness Total Stiffness K (kN/cm) 332
Maximum Axial Force P*(kN) 1495
% 3.14 VEM [ R AL (iR * >+ 3F 22 4F)
Input Data 1st Order Natural Period of building T(sec) 1.292
VEM Design Temperature (deg C) 30
Deformation of VEM (mm) 60
Thickness of VEM d (mm) 20
Area of VEM A (em’) 50000
Elastic Stiffness Coefficient G' (kN/em®) 0.010
Material Damping Coefficient c (kN*s/cmz) 0.002
Properties Loss Factor 0.732
Calculation Total Stiffness Coefficient G'(kN/cm?) 0.012
Damping Coefficient Cq (kN*s/cm) 38
Brace
Stiffness Elastic Stiffness Kq4(kN/cm) 251
Total Stiffness K’ (kN/cm) 311
Maximum Axial Force P*(kN) 1868

(10)£ 45 F 4 F(2)~(6) ¥ # it 5 »= B (Performance point)

4-E 3.4
BT84 D=0.235m; £ & T 4 V=1792.499t
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Hdsn

FRM 2 B8R o= B+ By + Pr = 24.0%
FHp ¥k Ter=1.337 sec
B34 &= =fpikz i Foaghr i B

PISHOYER CURYE - CASE PUSH

Structural Behavior Tupe
& & B

Override Axis Labels/Range. Reset Default Colors

Done

Eile  View
Spectral Displacement
5%1003‘- P ‘,. D Static Monlinear Case PUSH -
E &
540, 2 Plot Type
480 E' " Resultant Base Shear vs Monitored Displacement
420 & @ Capaciy Spechum Color
7]
0 11 Demand Spectum
300 Z
: Seismic Coefficient Ca 052
240,
- 2 Seismic Coefficient Cv 0.8954
[
130 & v Shaw Family of Demand Spectra Color ]
@ Damping Ratios
| O D D D D 005 fo1 [o15 0.2
40 B0 1200 1600 200 240 280, 320, 360 400. X102
Cursor Location I Show Single Demand 5pectium Color
[V ariable Damping)
Perfomance Paint (+.0] [T24Y- N2 [ Show Constant Period Lines at Color
Perfarmance Paint (Sa.5d) (0409, 0181 [n5 1 15 [2
Perfarmance Paint (Teff, [1.337.0.240) =
Damping Parameters
Additional Notes for Printed Dutput Inherent + Addiional Damping 015

&0 O User

Y DRI S (O N OFRCE SR L A L s

>,

_ T 205789 o ooe,
4zW,  47163.803

inherent damping ratio + additional damping ratio= 14.998 %
223K 15.000%4p 3T o frag R = o

By

N 2L 3

4 3.15 KA EgER

5 = S
WA A m) | B ()| A KT s uim)| RARES FiD) | 1% R®E WieFitui2
6F 4 0.2349 0.0227 634.874 74.566
5F 4 0.2122 0.0360 385.875 40.941
4F 4 0.1762 0.0494 308.688 27.195
3F 4 0.1268 0.0555 231.531 14.679
2F 4 0.0713 0.0475 154.344 5.502
1F 4 0.0238 0.0238 77.187 0919
BY 1792.499 163.803
cs cl ¥ £ FVD
WA | (KN*s/cm) (tf*s/m) (ui*cos0) (ui*cos0)" T# Wyj
6F 53 540.265 0.0207 0.0004 3.434
5F 40 407.747 0.0329 0.0011 6.518
4F 38 387.360 0.0452 0.0020 11.659
3F 38 387.360 0.0507 0.0026 14.716
2F 40 407.747 0.0434 0.0019 11.347
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| 1F | 53| 540.265 | 00218 | 0.0005 | 3.774
VE i£5 SWv— 205.789
VE # i pv= 0.09998

(12)# 1% VEM Damper 2_ $ * iih
(DF~ g LEiFs 23
ARSEM AR 4 F L7 5 L P=Kd*u
QxR RFR PEREELE
B A B 4 7 A7 5 L P=Cd*ou
(3)B* Frid BT
P Atatdviai PP=Ku+Cu

¢t n=C,w/K,, u=u,cosat, iz:-a)uosina)t
P" =K ,u, cos wt - K ;qu, sin wt
= K u,(cos ot -nsin wt)

dP"|dt = -wK ,u, sin ot - 0K nu, cos ot = 0

sinel _ n, sinot= i Cos @t = !
cos wt /1_,_,72 1+7°
Ao g

P max = K ju, cos wt - Kdr]u0 sin ot

B KT R & G VEM fdor b R K B2 BB R 0 WA Z RIS R A0 316 T

4 3.16 VEM Damper 2_ $h* ¥ =

6F SF 4F 3F 2F 1F
Total Stiffness K'(kN/cm) 436 332 311 311 332 436
Maximum Deformation of VEM§(cm) 2.075 3.290 4.515 5.073 4.342 2.175
Maximum Axial force (KN) 904.60 | 1092.41 | 1404.21 | 1577.61 | 1441.38 |948.44
Maximum Axial force Pegpuery(KN) * 1308 | 1495 | 1868 | 1868 | 1495 | 1308

1: Pcapacity T %95 300%PF c VEM 2. 3£ 4 o

(13) fesdif it R @ehic® 4 2 57 » @ 8 ASUER PR -

(1) L30T 3 VEM LR B2 R ED © 4 BB EEMIER (o) 795

R EEREA BT R B 2SR
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10.

11.

12.

13.

14.

15.

16.
17.

18.

19.
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e
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? S 4 2 )]?e
FEAL Fas B RRE “CAFHBRFREEY 2RI 5
I ER SRS TN Rt ed ¢ ¥ 7 3k & CSSE 84-03B -
i BAR R R FRRS 0 P R AW 90 E T P
“ERAPIERRGREC P I A9 £ 40

CSMIP Strong-Motion Records from Tae Northridge, California Earthquake of
January 17, 1994, California Department of Construction, Division of Mines and
Geology, Office of Strong Motion Studies, Report OSMS 94-07, 1994.

Uniform Building Code, International Conference of Building Officials, Whilter,
California 1994.

Uniform Building Code, International Conference of Building Officials, Whilter,
California 1997.

Internation Building Code, International Conference of Building Officials, Whilter,
California 2000.

Internation Building Code, International Conference of Building Officials, Whilter,
California 2003.

Internation Building Code, International Conference of Building Officials, Whilter,
California 2006.

NEHRP Recommended Provisions for Seismic Regulation, for New Buildings,
Federal Emergency Management Agency, 1994.

NEHRP Guidelines and Commentary for the Seismic Rehabilitation of Buildings
(FEMA 273, 274), Federal Emergency Management Agency, 1997.

Prestandard and Commentary for the Seismic Rehabilitation of Buildings (FEMA
356, 357), Federal Emergency Management Agency, 2000.

NEHRP Recommended Provisions for Seismic Regulations for New Buildings and
other Structures (FEMA 368, 369), Federal Emergency Management Agency,
2000.

NEHRP Recommended Provisions for Seismic Regulation for New Buildings and
Other Structures (FEMA 450), Federal Emergency Management Agency, 2003.

ATC, 1996, Seismic Evaluation and Retrofit on Concrete Buildings, Report No.
ATC-40, Applied Technology Council, Redwood City, California.

“Me R R P AZ AT 1991

FRE ERE - E RS CER F AR R LR B
AAFrL EF - P AR A6 o

SRR g R SRR U AREM R B R A K2 B s 477 ¢
R AkflafzF > 54 X% > AR £ o

Hwang, J.S., Chang, K.C. and Tsai, M.H., “Composite Damping Ratio of
Seismically Isolated Regular Bridges”, Engineering Structures, The Journal of
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20.

21.

22.

23.

24.

25.
26.
27.
28.

29.

30.

31.

32.

33.

34.

35.
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Earthquake, Wind and Ocean Engineering, Vol.19, No.1, 1997.

Hwang, J.S., “ Evaluation of Equivalent Linear Analysis Methods of Bridge
Isolation”, Journal of Structural Engineering, ASCE, Vol.122, No.8, 1996.
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