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SUMMARY

I. Subject

The Development of optimum Seismic Isolation Structural Design and

Seismic Isolation Device for Idael Energy Absorption Efficiency

II. Object and necessity of research

Recently earthquake increases in the whole world and its damage size
becomes bigger. The earthquake which occurs from Japan (Fukuoka
earthquake, 2004) with the earthquake which occurs together from the
contiguity country damage mortar one instance occurred in domestic. Also
from the KBCZ2005 which opened a court recently it constructs a national
misfortune civil official system from prevention of disaster office the
seismic isolation design standard to be a lot strengthened, the civil official
it prevents a flood, the typhoon and an earthquake back natural calamity
with National Anthem. Inside and outside of the country, the structure
design standard being converted with the law of efficiency plan, with the
fact that the introduction of the structure system which is various will be
activated. The seismic 1solation structure system minimizes the damage of
the infrastructure even in the earthquake where the size is big, even in
earthquake occurrence after the attention recently from efficiency plan
concept because the function maintenance is possible it receives. If demand
efficiency standard of seismic isolation system and it follows in him and the
regulation against the earthquake—proof efficiency of position structure
system is not established not to be, impossible to reflect reduction effect of
the earthquake load which it follows in introduction of seismic isolation
structure system to a plan distress removal from a register the plan is
become accomplished and it is a condition where the application of seismic
isolation structure system is difficult.

Earthquake answer back interpretation it leads from the research which it
sees and it examines closely it follows presents to secure the
earthquake-proof efficiency of seismic isolation structure system, if in him
and the demand efficiency standard of position system. If it could be
satisfied the efficiency which 1s demanded and it develops it does a

position system. And for the utility anger of seismic isolation structure



system, plan process it takes a triangular position and the plan guide which
it follows in him and the spatial-temporal guide and it develops the base

for the site application which cotton position structure is actively.

III. Contents and scope of research and development
(1) The final object of research and scope the subject
The research includes 2 branch final research aim
O Development of the Energy Absorption Device test production by high

tenacity steel

- The steel energy absorption system form development which

possesses shearing strain efficiency above the laminate rubber

O Development of the laminate layer rubber and steel energy absorption
system the composition which is in parallel if position system

- Compound seismic isolation device form development
- Energy absorption ability of compound seismic isolation device

composition energy absorption ability and a strength of stability

O For if a efficient, position structure system design the plan process
triangular position due to the energy law.

- Historical shares and the maximum displacement control effect back
earthquake—-proof efficiency indices of answer back degree of
acceleration reduction effect and superstructure of seismic isolation
structure in advance prediction the plan process development due to

the energy law which is possible.

O The plan guide for a utility, spatial-temporal guide, and quality

control guide and manual drawing



(2) The year final object and scope

*Energy absorption
system form
optimization and
complex seismic
structure system form
development

Year Final objective The principal research
=Seismic structure system energy-absorbing by
dynamic interpretation by the earthquake
*Efficiency plan process | response
by energy of seismic =Seismic structure system of the earthquake
structure system response prediction present
«Efficiency plan process of seismic structure
system
third sEfficiency value test and FEM analysis for

energy absorbing system sample

*Optimization form correction of energy
absorbing system

*Complex seismic structure system prototype
product

*Complex seismic structure system produce
process stabilization

IV. Research and development result

The position system efficiency aim and the form of energy absorption

system it set seismic isolation structure system development direction from

the research which it sees, if composition it set it developed. The principal

research result of this research which it sees with lower part is same.

O Efficiency plan process by energy of seismic structure system

Structural interpretation algorithms and dynamic Seismic isolation

system earthquake response program development

The unique structure of the upper cycle and the cycle of the device

model presented

Participate par with the

seismic 1solation system considering history and interpretation of the

structure of the earthquake response seismic

isolation system field interpretation and analysis

_10_



= Seismic isolation system’s performance requirements

= Seismic isolation system input in the earthquake evaluation Seismic
isolation layer energy valuation

= Variations in the energy-absorbing plastic device floor Seismic isolation
layer energy (energy damage) distribution prediction present

= Floors energy in the present structure of the wupper distribution
prediction present

* Energy-absorbing device performance and the demands of responding to
predictions by comparing the performance evaluation

= The structure of the upper cycle (changes in height and stiffness)
energy—absorbing devices based on the performance of prediction present

» FElasticity of energy seismic isolation structure based on the expression
of energy(We), energy attenuation (Wh), plastic energy (Wp) presented
the assessment techniques

= Corruption in the distribution structure, using an expression seismic
isolation layer of plastic deformation energy forecasting (Wpr) and the
plastic deformation of the upper structure of energy (Wps) presented the
assessment techniques

= Plastic deformation of the floor to maximize energy seismic isolation
concentration rate for performance evaluation presented curve formula

= The performance of the energy-absorbing devices seismic isolation
present structure of the performance of the design process

* Performance model design and interpretation of the design process by
interpreting the earthquake response

= Earthquake response to interpret the results of the feasibility of the

design process using performance verification

O Energy absorption system form optimization and complex seismic

structure system form development

_11_



* The close of relationship of shearing force coefficient and the maximum
displacement of seismic isolation layer

* The close of limit building height/the width rain relationship of building
period it examines closely

= Presentation of compound seismic isolation device system efficiency
aim

= Efficiency verification of seismic isolation rubber

= The close of relationship with limit horizontal wvariation ability of
variation ability and the laminate layer rubber of energy absorption
system

= The efficiency change which it follows in the historical rain of energy
absorption system and the laminate layer rubber

* Presentation of the composition which it follows in the rain of leaflet
malleability of leaflet malleability and energy absorption system of the
laminate layer rubber performance curve presentation of position system

* Presentation of demand efficiency presentation of energy absorption

system energy absorption system form development

O The energy absorption system form development

Shape ratio energy-absorbing devices (height, width, thickness, steel,

etc.) based on interpretation of variable settings FEM

Energy-absorbing devices for the sample interpretation FEM

= Energy-absorbing devices and the shape of an experiment determining
variable (heat treatment process), set

= Experimental device designed and built

= Energy-absorbing device performance evaluation for the sample

variation shear experiment

The shearing device performance analysis and transform the energy

absorption characteristics model suggests Resilience

_12_



= Comparing the results of the analysis and interpretation of test results
by derive optimal shape

* Detailed energy-absorbing rubber and layer joint development of the
device

= Complex seismic isolation device production process determines

= Prototype production

* Production process reliable assessment of the performance of rubber
layer

» The energy-absorbing device performance, reliability evaluation
production process

* Production process stabilization operations

V. The using plan of reserch development result

If the composition which it uses with the energy absorption system which
uses the application plan high tenacity steel of research and development
result and the laminate layer rubber together the position system does
product anger and Woojin,Inc the identical rubber belt with a right position
Dongil,Inc. from it is an enterprise anger percentage plan. Also it secures the
source technique against the high tenacity steel, it applies it is a plan which
will accomplish the succeeding research for in hereafter engineering works

and the machine industry sector back.

_13_



;q] = B L T T P T TP P TP T PIIII TP PPITPITTRTP PSPPI i
Q OF B ettt iii
O TE Q OF I e vii
= T} erestet b s xiii
T N - R PSSO XV
;q] 1 ;gl— }\-] T TITTT PP T PP PE P S PIPPPPIITPPIT PRI PRI 1
L1 QATETIHEE T QL cerreessresssesesssessssse st 1
111 QT NHEO] T QA corvvreeesseeissnssses s 1

21 FU 712 @ ARG EFE i s 9
211 ZUTZIE Z AFGETE o 9
212 29 7]E T AFQY T T i s 12
D13 BB] TG ceeeeee e 16
214 %_r;)‘dl— 7‘:21_1%_ .............................................................................................................................. 20

22 ARLNEIA L AT S O] FIA e 21
221 ATMEIA o] ZEMAE 9 at FAF L HAEZAI} o 21
2292 AFINEFIFA] Q] I B} HFOE cereerreeetsieietie s 23

23 B} 2 = 9] A - FE TFEAT e 23

A 3 A AFNLF3 PG W AT o, 25

31 AE D TGN AT Q OF et 25
3.2 AT HE F5 @ U8 et 26
321 HWRATZA 2B JREF HFEE A A s 2%
3292 %@’ﬁ%ﬂ%}‘] /ké %%g_ /gxé ............................................................................................ 86



323 oA B4AF ] B AFTNHE o 105

324 ARAFTZY oA H 93k ASAA ZZ A2 A A] e, 144
325 UR B4 @A HA5 @ B R AR] S AP e 154
326 A=t Ao 9 3F TR A G T T] e 295
3.27 ARAAPTY FZAA D ZHAA/A] A T T oo 200
328 WATLZ A& @ ul 357G BHA s 342
;q] 4 Jg— ﬂ?—ﬂ]ﬁé—%& %/\é}‘_ 1;.1 %%ﬂlﬂr"k"ﬂﬂ 7]01_1;:_ ........................... 403
4.1 ATTNEE GR] Rl B ceeereerreert e 403
4.2 AT EE E I O] A T et 404
;q] 5 ;g- ﬂ?—]ﬂﬁé—@jﬂ.q g-,g_yjﬂg ................................................................... 407
5.1 ?i?'}‘éﬂ]'—q %]—%H&-cﬂ- ............................................................................................................... 407
5.2 (?_:]_-?—/\61374_94 7]1;}];5:34_ ............................................................................................................... 408
5.2.1 713 ZTH e 408
5.2.2 AFE] « A A ZTH e 408
5.2.3 7] Q0 B o 409
A6 F AFMNEHGFANAN TS | FTFT) S H e 411
;q] 7 ;g- ?Q‘.T’_ T T] e 413
mr o=
A. @;ﬂ?-g: /gﬁ]x];‘d .......................................................................................... 421
B. BT EAAX] AU JF Y ceeeeeererreseieieeeetsii 441
C. BHUAZX ZRAFE] HIF A crorvrrrrrmemessssssssiessssssssssssssssssssssssssssssssssssssens 467
D. A ZFA TFZA] coereemreemieeiee 477
E. 294 ZAFE ARAZX A FZAAF TFAA coevereerermmessinssinnsnin 489



Table of Content

Submlt letter ..................................................................................................................................... 1
Summary ................................................................................................................... iii
Abstract .................................................................................................................... Vii
Table Of Content .................................................................................................. Xiii
Table Of Content(English) ................................................................................ XV
Chap. 1 Introduction ........................................................................................ 1
Sec 1 Research needs .................................................................................... 1
Chap. 2 Present Korean . abroad technology ...................................... 9
Sec. 1 Korean technology TTEINIA  crrreererrrr e s 9
Sec. 2 Overseas technology LFENIA  sereeerereeerreem sttt 21
Sec. 3 Korean and overseas’s CO—WOIK  soerrrrrrerrrrrmrmeees 23
Chap. 3 Research Results ............................................................................ 25
Chap. 4 Research Objective achieveness and contribution — - 403
Sec. 1 Research Objective ACHIEVENESS  wrrrrrrrerrrerrerrnrrt 403
Sec. 2 Results and relative effects  crrsseerrresererrmm 404
Chap. 5 Research results application plan ......................................... 403
Sec. 1 AppllcaUOl’l plan ............................................................................................................. 403
Sec. 2 Future plan ..................................................................................................................... 406
Chap. 6 Overseas advanced technology .............................................. 407
Chap. 7 Reference ......................................................................................... 413



Ai1&d M 2

1.1 7712 M

1.1.1 771 284
b dFAE s

A

95 QE Aol HEste] A AAH O AW 157 Frsn e
FRE P shEs Ao, ARA BT AA(FFLAAR, 20043 2
of QAMTAM WAR Aol Fuhel IAE U Abdst BAFG L.

(o3

m B AA AR A 2"E FE5E, &5, HE, A § AdAEE
Z7H o= e/ /dgskal

n gUje]H o FRAAVES AT AAMeR HEH gy, tgdt Fx
Alz=glo] w9jo] Egstd AoR ey,

m V]E YRAAARS Fo FREX
AL 71808 sty AxlFs] o] Fo 2ofgh Haulg 9 BHET|E T AR
A wE A &4 Fo| W H

m HRAFEA 2" a7 11117 2ol AR tEEE F717

of #7158 FF718 FoEM I F A=
spate], AR o] Fol % VTR 7F ZHsety] Wil A AAl A el A

o
rb
ox
B~
oX,
g
oft
o
fru
E
ol
é
N
_?L
ol
i

B2
A
i

LY
rl
N
o
o

z
=



0l0DDRITIAr

WIFEM

&
__ﬁ

Lead Core

Steel

Reinforcing

Plates

Internal
Rubber
Layers

J

2®e I9 11129 o] =LA Az

A2 A

isolator2} A

-
R

o]
A

waL, 27)ed =

R T

&2 (H

ERERE

o_ﬂ._

A=

Ngabel NAR g

<3
1.1.1.33} o]

Is]

NIAEFHR ] weALgol o)

m [solator9}

a4

3)

e WA 9

=
[}

# el

A5

Lead Rubber Bearing)

A

A &= A

§j_

_(H

]

54

&2 A

A}



of ¥ dixl 19 1.1.14¢

=

Holl =

1
T

o Lol A

=
e

™

—

0

=

7} s}

a8 1114 23 ol x|

FefoF &

°

ks

o
=

offy
Jjo

Aol e AH g

&

ol

—_—
o

xmo

B
o



AT FaA

¢] v
_ AU T T
G —_ ™ ) do 75
Toww EF w e ® oz om
ﬂAlx_ x %A 1 MWD —— 1rO
TR . ¢ Gl T S w ¥
A - —
T F o - ﬁu o | X oy = o
nk _ o ol < B X0 Ay w ~o %0
= ~ o M o © (- ol
] ShR e o v =
No %o N - % mm e o ol = K Mrm o
T2 2w <4y 0 S -
o X o o= 9% 5 T T TR
T 5 N L I o j— o
Mo ol M _ 3 Jo Mo
o A : Yoo e X
T g T XK 1 = 7 om e RE
o o W C TR ) ur o = < o
. —_
T In w5 A T =
= op Y o AR ol ® o _ ) < -
g 5 ox © Sw = = 5 XN
O s do o - X o oo o M B2
oo R T 2 1 Ko S O
gt gy Wom T HR e g 4 s o O
DT X =3 £R 4 5 — = -~ R’
O D 3 e @ = H oo & T %
™ Hoom % o ~ oR i = = @o Jo = T T o7
U TR y 2 W oo AW
T 4w Ry ow . A A
) X ~, J. -
P8 wp B o A- SIS Moo R A
I J @ o 3
5 ul B Al T folm H ©° = T X gy
R T fo ¥ SN
T T OB o oo, W o W oji oy
x Mo e W = & " 8 Mo g B OF
— 3 % o N Al B o
om T @ o o5 2 @ g SRy
IR AT -~ TR 4 3 R i Mo o ®
ol Mo = TN n® s oa X
| u mﬂ ,._A.v_..,M ) ﬂ.OI
| ] u

o Aol wuF

o<
=

aL, WA A7

7] o1



ZZA

ol
=

MG ESE R

)

FE&= 3t

A 259

-

b oA

5|
pul

b A7l o

A7ls< N

A
=

=
fu—.

, Lol

al

)

So ola) AAYol At

A

IR

A
f g

A7} A

~
o

m 1P

ofp

A

7 glel 7]

o
il
o

!

of =l WAl A3te= FAlolH, WIAEAZIE

=
=

1, &l

= =
t:,‘O

N

e

o] wRAREI 2A] Huw sz W)

Rz

/6]—

=
=

A

)

wK

ol
M-
!
o
Jjo

0

7holl A & 8=

7A
By

B
.z__l

L g3

(3) A+3]

al

7}3k

T =
= 5

Alolw, 1 JF&

- =
L

7}3}

=
S

3%

Kol

]

AN

o

= Aol

]

of AN Y FEo

4

S|
&

R

@ =7}

floll oA

S

-
L

R 2 A 2" ol A

z:;l_

S

92l

EEREES

=3
o T



vl
N =%
0
ﬂ ) G
™ 5= N >
[=1 ' Ho = A
_ A oy o £ o W B
NX ~O N 3] = A N oF = T
G = ° N = F R OT ol o
;on_ ~o s UT.C O#E @\ ,HIL i f— ﬂ w Oﬁ — ~©O —_—
~ pi w — = ey o T N H 3 I A = T X
N - & N A ° PR <
03 o Hr b O LI N . T N —
=% LI . SRR S
P _ B3 = 20 o5 x < o - 50)
) 4o B ® = xa@;oagume - 5
N ol oox Ju < T P = 5 P W= V » =
NoOw O o o — I~ M a2 o T o CEAY in o !
o — rd N " go o & g 00 = X T o B S ©
oo X = ¥ T = o R O = T & :
—_ = o X° T ) X0 W w0 A N ) | N
xR 5 o Lor R K 7 N 2
~ I o oo & = o X o g R ™ ~ <
R o () . quwﬂ%mﬂyo igrl% g A
yow L5 _ X T z?mﬂ_ﬂo_a.lergow s 2
o 2l - s N o = B N s i R g = M = =
w W o < o oA v _ = X - Wy R =
LR oo A_.Han daL?ﬂU#mwm,_a = i
R o W R s & vom N T OTH oz o T oo o D ~
- N on X % N LI 5 X o M N ’ e
KE ,OI k Ot ) T o vA\_ R N — o 1 N ‘% %ﬁ s
e L wwl @a«zﬁ@ﬂ% o T Al m_
—_ —~ 0 _ .%o
N w_bﬂ% —_— 4%@9 urmﬂ%ﬂr? %o B X T
o X = T 4 po R W T N o= = w =B 0 In -
< = | oyl X ool = T = T " T = my o . il ~a KO
) L = ™ o N o < No 3 5 = N n- =} . = o
o o 7 vy v G = W% o B i
—_ L Nd W o= ) el = =< _ e N —_ ™ o~ 5 B/
T R ol = —_— ~ N _ —_ do o Ao " ol o e
J}ﬁ1,ﬁo T X ;.m?1qu¥ & o B T
AN K ] T @ T — o ro X N X .
" X i = =N ™ B v Mmoo S o i
o] . = Nfo o} — o ™ © = W
- S < S T X = o N o oo = N
?em zmyﬂ_y m%o4g B
B i3 1_/_/l =3 ﬂ.o X N B E & ~ ﬁo ‘mﬂ.._ io
nvu, fn T B T TN o Jo i s aw
iy e - W pn do >~ 5 z T
et £ < N o X B RO H () o 1o_.,_ oo
= : o @ < = { + % gt m B
g %Rwlﬁroﬁﬂh@ g
RN o X5 o Joo ® y
T N X o S = & up
= W oo J) N o ! <) =
o X W o (ay - ey Ro
wo ol m



o

B
B
il
N

)A
Ho
i

7i (2000.12

et

37} 71

— -
o %

SRRV EIR

o

Tor

ol

P 7ot

ST
X

7i (2000.11 - 2004.3),

7=

100 A=

3|
ZS|

35}

st =&

£ a9

o] %7 2]

-
.

SERPE
131 o U

]

S
=

A"l AA # A

H
A=

A A

o
=

|
TR
I}
=

Al

]

S IEEES



o2

3

ol

A 2 & =l 2=

2.1.1 =7

(F) -9 7=

A7

s

Fpol o

s

Z]

O AF FxEANA9 |

o

ol

oH
0SS

W
)

sl
T

N
H

M
R

4

To
il

X

2ol FERAAAR] SDGE A dE wrol A A

A& 0]

1=1]
=

2 FxA7

YA
Ho

o] A A

o
2
R

94 na

Ak ol

;q
AA7F H
O FEg =9

o =

o] o
AN H .

Skl

& 59 714 Mg

€ At

[e)
IT

al

S|
&

T2 A7

e
B

].

)ell €]

]
=

53]
LR

S

=
=

b2

)
R

=2
[}

N

ey

Fol @17t

o

17h 2 Aol wheh =l el ow of

S

¥

oH
rvzel

<
)

R

O ¥y, I E F2 nF 59 F

=0

o



ATz

Fe = el A

°©

9

(2009) ol

=
=

=
=

b S ANE Eg R 9

_10_

TN B e -
) fite)
ST o %
I -
- i 2
W T w = i
4w o ¥ o S
™ X =
M oo M M= R Gl -
JH MM = E :.L il E
i 4 W il M ~)
T oA e D ah A
i ® W M < -
S I s L S o .
R g = o X 2
o oy %o = S S @ i - e
~ X o m .ﬁlu - T :
d]l Yy = N o wh ) m z]o
F ooy W doow P ; :
wo N W= o T Z -
o o= B omo S ok .
P % = W i > Jo | @ &S
Mo —_ X H o o TROP o m : y ik
e o ® ® W ooy " - HE ap
iﬂwT7EQQM% . P A
g%&%gﬂgyﬂ Elg K
T & M " g~ a T < | = Mk ;
%%ll%%%ﬁ% IR
oﬁa_ﬁmog%ﬂw@ 2l o N
g o 32 i ) = i Z‘_ _ X0 &) | oo olp | N
X o : = = ® O
ER:Y N~ o R - ¢ - 2% |F
Tyt Syl 1 | | |
Bog o o R o T3 o 2
AT = A iy i %
[J'e} N !
g M zﬂf o £ T T o N = 9 ZT
LA AT : :
v 33 M 2w 0 5 ww %0 NH o £ <A 5
SEEEREEE < = Bl o» || |Y
e TR e ° £l
T T F - W RO " : ¢ 513"
e o - e ’




(th 2 287 2 A7 838

=
N EF| N SRR ERN = SRS
o 8|3 8 3|23 3 R
H
T =
X O .
K ! ol
O O AL # gL
s N T
TROR |e2] *e BT
ol = B 8 = < X0 o T A | =
00 L W D LA I o I o
% G G P s o || N
m_ﬁ/u M_ll HJA HJA | = ‘% N @w {n Xo
plie Bo 1rm 1rm at o= Noa — | o
~ < < | oo | = o NE
D o N e S L R B b
—— —_ X 0
Polk T PHIEE 2E |23
EEwﬁﬂwﬁ%ﬁﬁﬁ o T mmnxn
U A T == == =~ R ST =< P
0 < G Qi |E| R =
@ ™ mﬂ E_ | %r | R WJ i o | %
| Z || |[EER BT |FZ
A B B T A o i G M Ll 1
S L T I vl e
o
N | T | A x| W |op | B
I Bl - I 1 -2l L R R Kl
63 W S el Rl B of = =
i x N ® N
w0 B = T+

NR

?—0

B!

&) =4

|

ar |

B

‘m E_O

T | e

= i

ﬁTl

o M |o O

E

ol |olo| |ololo
il

@.MEO @W M_W
0 ﬂﬂﬂ UL]F file) ZT._

M- m.._ﬂﬂ lﬂwmiﬂnﬂ

o | | BB g | | |

Bl | N R R W) R M

o | T TH R R R RO RO | T
RN T =R R R
BRI BB BB
I I I I I I | |

4 o =N

N B o

"



N
2

<

7N

(v =W 71

=
W B N
tw R |
)
|
o | T
B || T
1Hr_:._ i E ﬂ_u
Z |z | 7
D T
T | T X
o
7 ol
~ | 0 et
. w% Nfo =
B x E i
o T = B
I mﬂ_ ) )
N o 0
i i
g0 ~ ~
= T | ®
@ | T
~ Nd Nd
- In In
= | ® |
B 3

I A] €]

R=2
[}

1980 =45 Los Angelest} San Francisco

o=

o
T

ﬁo

el

Mo
Mo

N

—

AAd ol 3

i=d}
=

[e]
=4

A® = AR A (retrofit) & <1

S|
=

A

H

Al

o

bol A 2agl 9]

S

A=l 9

-

o o] wtol

7t
19951 L H[ A1 o] F-9

3

Al

g

A4,

T

il

Ho
Ho

To
il

N
T
=)

—

0

Aol A=

©)

NJo

2121 Fx).

1 olll, &4 °F 1,300% A

me

O 20004 10¥ 17l

)ho] i E o, ofd upz}

<

5o (20006 A=Al Al 2009

xg 3;531—

NEs

_12_



O BAel “WAAES] FAol B /& J1F0009 AFTA A14463)%E

g o] AR Fd dAFeE AoHUE.

b FLEA NFFE

T Aol AR (2009) H] 11

g H 1,5009] {7 130 AR A&

=5 5004 WA R A

= = 3009 U7k 305 Ax A8

7] €} 200 it FHA s~ 5

(4}) AAANASE AEstE F8 9A4

A A (=F4) dAE =4 THd Bof
Dynamic Design(d¥) | AXFZA| 28 AA 594 A
Bridge stone(¥¥) WA= e 2 A 2} A= A A/AZ
DIS (v1]=7) WA a2 A =) AE A A/ A =
B H ARG (D) NUAFT8 & 7l 9 A2} AE A A/ A 2
Fujitaf % () WA FZA2E AlF A&

(th) 8o AlZds R Edd%

m 7Y 2122¢ 439 WXTE

X

& AFE e 19959 2w A o]

_13_



g]

Az gk vid 130F 4=

=
T

7}

[}

=

=R

ko3
T

ARt el 2003 ]

=
T

X

X

hSS

w
4r

14
_Eu

;OO
I

i+

%

—

!

=3
o
oR

B
olo

N

ol
N

e

B

Ho

e o] wid 130~150
m 18 21239

N

e

o

H A1 71(1995) ©]

TEA o7 F7 AL

%

B
o
M

0

X

1o
or

N
Bl

o)

B

e

%

™

—_
o

oF

o
N
<
ofo

N

N

2717h AAA A

5,000¢]
3009

_14_

Ao AR (2009)
2,000¢
1009

AANG Tt
T R




g

LAl R ) b ]

§F 8 B #

a0

g

7 B

I
i 2
TR0 RO A { TR )

BHTEIUNHNTAMSETAE

|

T Wi &I Xl KK

EoEgeER

Lol i

Bl

= 0 44

i3 = 37

L

T gk i B

€ W

A2EE

,2000)

S 3

09 X|
o

4 8 3

AF71HEHY FFAT EQ

() A A -

o

2 (hHYE

Chthn

]

L
—¢]
/\o

3

ol
=

o AN

7o)

o
1=

Hp

—

_15_



PIBEEREESERT

KR
T

&
g
=
N~

—r

vzl

A

2 MHE o

(v 7

3

=
(¢}

A% wolobwt A6l Ago] 7

Jo

—

le:ﬂ

7] A ol A -8

N

TN

B

;Iryl
)

J—

oH
0

X

_%

"I

dAgoln, oA

9%

Al %

A7 7E o

3 AA A

E
=

Zh

=

2 KUPA, JEPA

2o+

~
(=]

& |29
|~
IR
EOO
m}
oo
O_H o | O
Wm72%
Eal
_
S
N T ||
B A A
wo| <%
NN | N
| |
N |} | =
| " |
Holele
oF
™~

_16_



st 7

a3 2132 MAFE A2H 2E 55(5 107H)

_17_



@ 719 =e wE WHAXNTx d3d 55 AR

[]
N
o
[
A
Ay
-
BN
oo
e
i
3
A

of.
oX!
o
=
(L
fol

T

2004-0106831 | 20041218

F28 Bl
9y 4gre Pee AT

20040106829 | 20041218
z=

A7G7H 8 2004-0091971 | 20041103

2004-0057056 | 20040702

2
Fel &
ot

ON
s
2
i
o

A AeAN 2T
AT
A% 7228 HAGA 2003-0073692 | 20030919 | urej <l | o)
(A2
SR E FH Heloldd
I 2003-0034316 | 20030509 | /& | Ab<) 43}

AHAHFFE 01 =53 2000-0040240 | 20000705

k) % TNHS MG | 2R
gy % &3 Wil | 2003-00536 Fels
- ° = ~ ? 20030702 | © 22
e o] g3k Bz 39 9] 17
2eshg-20 miet EeHE A | 1999-00539 el

19990715
A7z 02 2] 19

_18_

fo
Pt




Ho Uy N Uy N U,T_ mﬂ k -
%o = = B = =
AN NS I < o K Ul s [2] \ — o ) o \ Nfo | B e T ) o ?
T W W | )| = ~ ou

2o | % | | TR T8 | E T e ool o B o T N S I
| B =T e Mm o~ o <R X | ok o ale Mu =~ o oy %/m & ol HM_ | ~n |
E_ﬁﬂz. oM A mmmﬁwr R | g mv A

oF MO N | o MO o o] B o] |
© - b~ | O @) LO |00 | Oy | GO [ — | <t LO LO LO | LO | O LO (@) (©)] o~ LO
N a2 eleele Q Q9| «N S N =S N » Q] N <
0 [a\} oo — O [aN} AN |[— | O (@) o | O © e0] QY| D~ | AN (o)) <t (@) 9p) —
Bl - = e | eeH < Qe < S Qe S S = 9 |
o S ||| © | BN — — = = o ol | oo 0 |=| =~ |0
E__l o S oo (@) QIO O|O (@) oo (@) (@) OIS | (@) (@] (@] (@] o0
S S DS © |909(D S SIS S S S| | > > |3 | o
[&\] A | AN [&\] AN | AN | AN | A [a\] A | AN [a\] (@] AN | — | — — — — —
— (ap)] | O [a\] — | O[Oy |00 Lo <t | LO LO Oy || Lo AN AN — (@)
Lo < [O>RNqp] [aN] <t | < |— |00 (@) LO | D~ <t (ap] OO | AN (@] (©)] — <t O
— (@) 0~ 1O o O [0 || <A o Lo | — 0 < 0| O|O — o b~ AN o0
B 282 2 2IEISE 2 B2 2] B [SIEB B | g8 28
Gl o |20 o |02 |o|3 o oSlo| 2 S old|o o o O] o |
A B Al Al O s il At A Al Al T TITIT T T AT T T
i w o ||| » ||| < — — =] — o olo|w 0 ® |~| 0~ |o©
o S ool © |99 |o|o ) olo| o S S| | > > o o |©
(@) (@] o O () OO O|IO (@) OO () () O | (@) > (@] (@] (@]
(&N [a\] A | AN (@] AN | AN AN AN (&N A | AN (@] (@] AN | — | — — — — —

7o of o N B0 o Ao T W B

oo N ® Ao I R | K R e L

o i ™ o o ~ adl =IXIx N iy o

o- = o) o | oy | R = olo

dlo oy X R o 70| X° B H o = o
i W | — R X |2 Ak | ) ask e |B|E, 3 © "
—o —| O ~o ~o X =~ ~ o) ﬁﬁ X Z,.* XE el X .
X ° o ™ a=IY H | Tlo o Te & |7 2 2y B L] K
o <! | En g ~ X fni Bo ny | = X | mH o g . E ] <| X N X
AR o B A =T e s % |l %O 0|7 ke

‘mu lo e XO | — EO o — A —_— AL fAI A_I —

Lo X A R o J ~ oo | 160 | T | o N
O M| o X X _ = Rl B me N |2 (L S
w1 W | B < B R | T ok | B |2 L B m X || Mo |RT B R s heA

(X L -] L=l BN o - vl U P o g ol B o PR g < R Y I N - B

O K =t P N S B Nl i A - NG O SN PP o i B wolT T
N ORO|gy| | oA jdo mymt g W T BT medo o TR0 T T g0\ My g e me N |
RO X o (7o TR A | R R o | R | R | op IR W N KON ®O|RE TH|oF
OB B IN R|E| W WEE N KB HE T ome M|E|E|E(T H| 9 T E N
— N M0 O 0O = == = = === = ARSI

_19_



214 3% 248

(7}) SWOTEA

WE T o7
N
~ " o =
T He %r " T
T o g
W 2= B
I Y o % <
o o 5 = "
- T " E| < oo M_.
L — 0
e M x i
el = X = o
] _i_; ﬂi nme ]T J_n o
oo TEY E W
o o = om WEEE
e R =7
No  ® Hl - |
TH
,ﬂ. BE o
0 oF o
_
. )
5 % . .
\_ﬂ_u U;.m ﬁi O#H JH
=y o T
OT 0 — o . o OL
-~ T Zx_ o ..lQJ a
A S -
Ga _ i
TED owm o TS
Ko®m =5 M
b3 U . z‘* < o
o NS M ToH Nro s M M olo M <
L W R B R e I
ST T B TELTES
T " B O AR =T =
BT R PR = ETLIg
_ | | X o T o RS
| | | | | |
vl
uo o) ‘o
N ~ o

(b N R FE

N
il

ot

S EEEN P LY

=K

SR E P

7hs 4 o]

&

A7 NE, 7

e
)
o

™

—_—

0

_20_



3

Rg71&9) 5

ol
=

2.2 AT A

B
_ — aN (ap] <t Lo
jang
|2 S N 9 « 3
T | o~ % S — S =
JJo G
To e &) =
A <
T
= W K . o
B | = | ¥= X °
) L —_—
kT L - I R I
o o % M.Z. N o folm unum M%
— OE — AE p— T ~ 7D
® | =y W ) oS % =
= N 7 = L | T g
T o R B I
< R M o R | Eﬂw
B m ” E] oo
n )
& 5 : i -
O
B! B B
i i
TR | A 7 il 7 il
R DX | D s | EN Y | ER
e Il Bl B N A R BN
S ET R SN | AE N | 4E
W E | o T Mo | N o | o
B/ Ho Ho < Mo ~
- n- O O O "o
Bo o o on ‘o1 R on
03 & ~ ~ ~ ~ ~
- G F 4 4 4 4
e <) Njo Njo Nfo Nfo

ofy

=3
"o

O
|

I

wjn

1
e

—~
file)

el
W
JJo
)

ox

+

ol

el

_21_



T
of e o
= PEEDE =
) o~ A <)o < W % F
B oo A o8 & 9 Mo
WW o %o OE OE ﬂ OT m ‘HA.I _,i § H w _‘% _EH B _ﬂ_
< T F oo 0 I oo N XK o
i < o " T H X MenzZT3z TR
g T AT ooy T do o B N ~+ = = No
Ea- v o A T W N T
K = P oo Mg % = JJ) x e T g T b
B _ X L) o R i
~ = = T -8 o
= ~N Jo ) Ul %M \m = B X M JJJ ToR - | & X0
i °H L R S oo o8 T
3. N 3 . oz : .
o o &M ~ el = M o il Nd A Mw 2y AF h5s oﬁ
N o o W = =2 = = Al S o
% Moo els X B % 5 A = o
7 NI R q 2 T = A = X W5
- o g %o r O x oy = {0 o] =~ & B
ofp T O = E D T i 63 o ¥
Wy B T £ o Mo 7 GRS i
ol O OT & I o ll <X N O:.c —
- n T & n Ao B o <
| (%) N s o] il X — El aﬂl —
a2 # r o R = 4 <0 z < X T o
TOF oy = o o 2 A2 - =% 3 F i Mﬁ o
i By RO R ! do B ol - H T Z = I
ser TEiil SR RN TEETEC05
T v I 0 e S ) —
K o ) <z ,MH X i T X ‘W ~ ) . X i G JXI =K B
iy MR o oy ! T — 3 nk = M “
1) ol ol r - 5 X 3 il
e N T i 3 A % T
v on X N B - S o g ﬁ1.d%%,x‘
G T o ﬁw ) i w B = - & e JM 7 X b yok o
= oW 5 e ,_},o T o o © = r ¥ T 7 AR
o R il jod %o %O M ~ alo Mll T R o Ho M el o “MMOM i MA %
A S I IS o_wﬁﬂﬁa._ ay%%1v7w
i HT EE m _\% 1! NO Ee W w ﬂ E o &o M 7o 0 =K H Wm =
Mo T " 2 < - ™ ) o X o A T o T X o
= N S T B ) g 0 o ~n 0 %o do ®
W T oa o % == Ry ﬁiw7$¥ko}u
o % & & PRI Bl ﬁlzmng < N
& B A o = ) = o
| o @ X o 4 - W o— ® T q M e
| X n Lf Wv_A.o @ ﬂArO ﬂAI ﬁD DT il X T
o Jo o T
HoAR AR T

- 22 -



79 Qe AeE Yeytoy 9 o

1
T

A3} 4]

1
T

)

222 AT/ LA o) 2}

Jo

jze)

—

;.Ow_

o

Blo

!

il

S

=g

o}
s

)l AFE A

5

E
=

SEERSICR

0

—_

0

B!

o ZA d

A 7=

HA 3tz 9]

S

o

o 5

<0
o

B
)

B

ZuUle dA - ¥Y Jks

2
o)
=

o
R

179] g atol glof

NEE o

=

)
=

2.3 Bl At
e

E

bFsdk Z1& kst gAse)

N

o

o

—_
file)

)

—_
o

W

;.o.b

el A

=
=

A

A

A7 Ag=Ird Qo] A

1

R

81014
— 23 —

st 71l

S

Aol A k= AR}

(e
R

A=k

NEE:)

©)



W T
—
| -
R~ M T w
. ol X ® %
& gl e E B
o ! 7 Ko W = =
5T | — | — | L0 .. _— S ~
2w 2 51 [ prde =
o B = I = " 3
oyl 0 3 Jm_rxwd m : = mw Mo
ofp D & m@@ : 2y R ﬂ,ﬂqor o
o =E Rl e i B[ K : g ~— Nd
X o 0 : — K KO- : = o N
) gt N INEL : Paw
T T : m__o__ﬁu N : s %o 3
T G : ] o | & op B P F
= - = | el Jjo
_ X I o] : oy = o %o i
[ BOE 5% : <l X0 : N X
m] — . oS [ : - Gy X Oﬁ
o o o | i mih | i | B wE xR o
w5 L 0 59 | TR A N )
o  wHwm S e IR
m 10 o o __ﬁg Jo : i : Rl - <] B o B y
_ A fo | T g R G )
£y ~ o : : X < TR 2
ao o~ i : K : S 3N " = <
v Ry : | 8| =% NI Y
A_l ~ of ) : =S | = 2 W W B!
H_.___ ﬂ—/_” e o e =0 = H = KIS : =1 B = e %0 ol
~ _Zri &_Ao : Ao% al il . X o VI
D o vLZ B i |awd LR L
™ l’ — J@o : IM._ODqM._ —_ T ,OI Lw_
o T Mvho S [ 2eeed m.||_| N = B Y W
_l_l d..._ O o - oll x_%ﬂ sees o R = X
al] = A]% 1™ m:ﬂw o] X R o
gl o Ldw 28 " oy EE
ke e = H e 3 oo oo
K0 il ) &g i Hooo - o=
N ) =T E o= A
ﬂ_Al ll JI ) ] < 1 D N_.o Jl
™ B o & G ,Mm%ao B
—
= B i U il o M
e P g i T TE W E T
e ~ & 2 KRN F N
™ T Ee O#E
N o &N
mp Jo 75 %O

3ha oA
- 25 -

[e)

BA=E AA

Ay

Al



32 AFAE Faug

3.21 AR F A28 ¢ w3 A

=)
ER

A7) =

ol X
=

MATRA2Y H§Ate

Jjo
o
=K

S
b

X

Nd

K
vl

U ARTx g7 9 g4

s

o 75 9

1% 321190 vERdebel o] thgo]

=

2

9]

el

+

N

(a) 7]

|

el

o
el

B

™
ol
;OO

jgase]

o)
i

ox

Ll

—_
o

W=
i)

ce
=
No
Nfo

el

1& 1% whepol 4] 3ol whefold

)
—_
file)
X
L

il
No

—~
file)

2] 4 X] (Isolator) 2} A 7 & ol

-
T

714

R

o)

% qle,

5
=

AANHoZ 12-AARZ xS

o)
M

o
o

_Z#O
N

AU A EF

bof o4 F4 a8 S

[

EEES R e

=]
™

|

o

e

0

+

_26_



Ko
3J

Ki

ic

o
al

Ki

ic

Ko
gl

Ki

[

Kio
nd
Ko
JJ
H

t

3] XIot

Kio

X0t

JIJ
ot

2] XIot

Ko

=1

33

1] XIot

KI0
Kl
gl

KA

—_
1o

Ko
&l

Ki

10

Kio

-
KI0

4) o}

Kl
=]

Ko

Ko

a8 3211

&3} 2ol

Aol wa o

o] 3

ARzl AR H =

<
=0

nH

ZO
®

]

<
=0

H

@ vy 3

A2 Lol A

of Wi <74

[}

3

i

7150l Hste] Bup 2

E]_]—

]

[e)

FH, A A ol =

S

shej o}

_27_



o] 47} 0]t}

[e)

j=4

t}

o

R

=
o

3

=

[l

o] of

=
T

= dH o J(&2}o]
aefar FEgATE g

Jo

JJo
0
0
Gl

o)

)

&+

tol

o

3.2.1.11 A

LR 3

I

of i

-

o

ofof & 4

e AT

10

?_

0

2l Zx o &R0l whE

230
A0 X0 ©|10
a0 o
r %o ©l10
0
5 o
0 70 ©10 O
<
ﬂ_
= J
Rl X 010 O
3+
| w
KT R0
ol ) U
0
IS D_;.T_ | ® | & o
K Sl & =)
a1 0 D | o E=
= E .W*m N H
K0
<
iy
o R0
EREd o o
K0 10 H 0
B =

ol

=
o

3

3

(th) "dZAe 8+

el

—_
file)

-
R

ol A

_28_



o] 2M A =7kA] oy

==
=

5t

O]

&A

Jo

G

T

file)
o
B

0
~o
)

ﬁo

il
ae

He

h5S

)

—_
file)

[e;

of weh =
ol A ghtel]l o]E7|7kA 9] o]HEA, W

Ho
Cal

0
N

nze)
il
T
o
r
ﬂ”
nze)

70
ﬂwﬁo

H
qr

wK

o}
H

€]

g W

&4 o

;OL
B

o
o
B

7} 7F

|

)
JO

4

=1
=

nE

}

o
pad

}

0
yad

o ]
AUk oluel vzl R A=A o

=
[€)

iz
|

—

()

Bl

kv
™

M
o
N

=
ol
JJo

0

22!

=
Ho
Goll
o)

N
o)

o

el

T
Jo
T
K
0

N

=7],

W

2=

k<]
hA

&fof of

S

Alz~do g A7

—

il
Nd

o
N

No

Hol n¥l deow WAy

oA = ¢t

—

N

o
N
A

o3

ol

A €t

T

19 3212

A
o

[}

2}

S1#% 2 =

A~

S
B
_zri

22

i

_29_



n
X N Ar o
B e 3 e
o No N S o B
A e s N 2 gy
T %3Lt%qﬂ%
— X s 2 :
w KR DT 0 W & =
= B ~ oo ) oy i S
5 b = o= NG It < o
Yo @%uzmﬂu E ,m
* TS ﬂ%ﬂ&#ﬂ& : i B
£l X Hdogw ) 3 358 80
w % Iy T o= mﬂ & W i -
== wgmoﬁbmﬁEWﬂ /, .
£} o <R 8 _ . ; :
o B %&@ﬁ%ﬂw
pE il f
o \.% ‘Dl __ :i AL ﬂ ‘Wv‘._ ﬂO ﬂ_A.O 17r0 .-
A ~ of O oo N o
ﬂmﬂ . M ki Brl - ;o,._ ~ ° ,mq
= —~ X . A = ok o “ g
|k iiN N B x = © -
c N L ny q -~ T o ° e : }
: : y ¢ - g = % | o N HH NS N £
1% - T K B I BT gy oF ¥
: - : . o T 5 O N o
T ™ a2 Tt Mo WX E at
I L 0w < QS w o (Y * 5 WH
o mom I N ) S st : 3
%} — —~ o o > -
5 e% [ ) N~ i
: $ ] : mﬂ ‘Ul ‘UI N e ;o._
o C s o N & i
T Mo X N XX = ; z
o S %ﬁ%;ﬂ1§}
WoaoH 2 EE o _
A = of : : . : .
om HoX ~ nH L e _P/u T f_|
5o T LW T oz oo :
o= ﬂl _z_o i_. — ﬂ Ing Om
U e o 2 A < A
X MR & nm
- noN R ow e
WoE oo W T E
o

_30_

a8 3212



(A =gk gl

te}
gl
)

X

o)
_&O
B
|

o)
)
=0

N

Nfo

o
olo

NI

B
)

X

1|
i

No

X

B
_50

Pt

X

o
o

oj

ﬁo

ol

ojn

9 3.2.1.3¢90

Yepdeh e 2ol

g o,

ki3

1] 1]

3.

o 7hs

300kg/cm2, y=300%)2| a4 of

2XZ(0

a3 3213

0

A

(2h) AFA 9

o thaiA

kel
T

1A

o] &7-5m ol

Eiass

% 3ho of

_31_



Foll 4]

S

=
=]

N

A
fs

1

o8

1A

Fol 7} Ay

e

=
L

o

F= A

(3.2.1.2)

| vjg ez A

S

gl o

E A

, E_,=3G(1+2xS?%), TR:

Kv=
E E
& E +E,

I71M, E

—_
o

(3.2.1.3)
(3.2.1.4)

A,
Kuez AKU

V]

gl (3

I

_32_



o w2

1

T
p A

A B

=

Al # o).
alk

°©

bl 7
o &l

S

s

A 1/5 ~ 1/10

S

Z5H S5l

_ﬂkl

o
el

ol

ﬁc

o

il

7k ot

Jo

jfusel

&)

i

SAE G 7HA

el

o

—_
file)

(3.2.1.5)

e Al €]
P2

R

1

701- /‘é KH

]

8

)

PN
T

EEX

&

S
-

up
T

X
=R

8

[e)

(3.2.1.6)
A T

92l

F1% 4

Z]
&

Fige

27

Al ©
——]__4

o

H
kr:(ED eff:ErbI T r

_33_

[e)

132 GA/TR, Erbl/TR¥

H
ki =(GA) y=GA—L
$el 4 /TR

21(3.2.1.6)¢]



&4 (GA)ett/H, (EDeff/HE S7HNA 78 =+ 3

21(15)E g=3ts P7F 0ol 8 w tan(qH/2)=qH/27F = AHAES 1783}
H FEslTol 04 o FHAANKmE v ol + 4 A ojAE uF
Zo AaFATS uH3 A3 Fds}

K = ﬁAT (3.2.1.7)
R
21(3.2.1.7) 15159 FHAAAS Hrksky] Y& wlg fast Aot o

AEAZAE A Last 1998U7MA o] HATH7/MEZEEH A4 9 FdAF
of g HZ=uE7t 307 o] AHed 197 AES HAAse] AT A3
Aol W AAnFA AFaF(eo]d, NRB)7} 107, NRBSF H844d 4
Z3%(o]3t, LRB)S &&¢] 37, LRB7F 571, nzdnFA AHZFu%(0]3
HDR)7} 170t} ZAS A F 59 F41= 19267], NRB7F 130471 (68%), LRB
7} 53971 (28%), HDRo] 8371 (4%)°] t}.

HDR®] RIE7 AL doleozys Wtz #HAle AHE fd 22 A7]9f 4

IFE 307 o] AREEE x1Ee] AQlY] wEoR ot HA E XA
s HDR®] Aol A= 83709 AF ol talx 7E/F] 2717 A= At

HZaol Ao disjA NRB9 LRBe #HAE % 321200 yehfd
NRBel A= 27 80007F 7F4 2kar, 70099k 800p < 017k A Al-§He
°F 70%2 A8t 9tk 3H LRBE 10009, 1100p2] 2 Z=iF¢] ApgHl =7}
NRBell |4 @ttt o= W& A

==
H K3
94 o] o] GUAL F7AY ool AW Ao By

01)1'

o,
off

(o]

= o = =
| 455 e AT



NRB LRB
=Z
== 815 (%) M= 81 (%)
600 ¢ 63 4.8 0 0.0
700 ¢ 368 28.2 75 13.9
800 ¢ (850¢ ) 548 42.0 145 26.9
900 ¢ 111 8.5 78 14.5
1000 ¢ 123 9.4 132 24.5
1100 ¢ 76 5.8 96 17.8
1200 ¢ 15 1.2 4 0.7
1300 ¢ 0 0.0 9 1.7
gl 1304 100.0 539 100.0
83
539 (4.3%) I NRB
(28.0% WLRB
"THDR
1304
(67.7%)
a2l 3214 M350 Fo| X2is
800
548
600 | (a2%
g 368
o 200 | (28.2%)
)
200 11 123
63 (85%) [9.4%] 76
(4.8%) ﬂ (58%) 15
. ]_‘ 02
600 700 800 900 1000 1100 1200 1300
M99 XA [cm]
a2 3215 MEE MHADEH ME5nFo =A

_35_



78
1000 1100 1200 1300

[14.5%)
900

800

75
[13.9%)
700

ol 7k FH, 717+, Al

1
T

600

3]

=1
=)

300
200

(vh) FAZA & A

A A

N B N X T x°
= T O OB T il &
2 m ] o
) Tomon F 2o o
G . —_— —_— 0

G Y . :
~ w o B’ P B e
= m.,l d| G 1£ro b el
w o » W NI zT E
TR m oy 3 <

Ty n

M_,W Plo oo M m ﬂﬂl Nk

T o5 X Hio
T, EE = >
T 0 .
s BRom o F o
= ﬁo Xo ~7 ﬂe Eo
Toeow X =
N i DO " B
) eﬂg o 5o B -
= X NN - o
T® o i o

J R
= I P

1 b

N ar %o ﬂJl, ) ﬂn,lu o|
X oo Yo T g B
PE ok w o -
v PR o2y X
o B N BoE o A
Lde P OB W oo . W o
A B = mo
SRS EEESEY.

0 m X
o K T LR Y dm TR o g
Hor DRy T T R T
s Pz EEcsr e s
v o 9 gl < e @ o8 @ 760 ° ° ° °
T N x B X 1 o) by

3.2.1.39 YEFH AT

hya
ar

sl

_36_



X0 o0 o0 00 o0 o0 o0
00 0 0 0 0 0 0

O R(PIER)
g

ongm

Tanos Plate

7R

_37_

1S z
Ko :
qdu 4 r
=)
) HI = il = 30 = ol i
il Uk B0 = R_ Bl o &0
0 0= ~0 IH = an 3 K
3 "0 70 R of GE]
J0 nYun B0 z0 ot
- =)
0 =] 70
NG - N
3 W im0 35
ar R0 A R




)

[€)

1

(Ah) ® X
A 7=
A4 IR FF
u‘l“%i]g ¢
g

Qi
w.m 3
H :
i T o .
o % g
o _
wr < 5 _
i w9 o
0 Iifo & - m
K e T | H
i 5 il 3 ¥
: | % @ ) = 4 BT i
Ho ﬁo .”,. 8 ay o T D
o o ol i 7 fh‘ AN 75 of o o "
H M oy mw | | n_m | mﬁ 1
oy EI o) i - =, E : : I
JXIL ﬂu 1:0 i M : ; m“ | . ;W ‘Ul 60 :.L ﬁo ,LW
3 : m | _w 2 = o Nd <
: : 1 7l o i .m“ e ™ = XA m_ N
B =2 g2 § iy 2 9 : :
ENy ay S _ i i 70 s ; %
o= o o ; ¥ mki : 2. : hm,_ : ﬂu
g a c B JiE ) 5 O
pr o X0 & 0 2 s = m J X TR ° B "3
J) wjr S 41 22888°8 : 2 ﬂ : M: _1&,_
‘I...A_ ﬁﬂ m aﬂl - N~ (M - T M g m% ; ﬂ_,lm ﬂU OM TL
X 0 g o B = VR TR 2l : |
. L (>} ml 2 f _JU~| : ‘mw ‘q 1 .
ﬁﬂzm% i S xourwz@rm.
oo om:q T oS R \ , W : : M :
0 iy —~ £ | E | _ﬁ
Mo < = T o X g @ wm i ulo :
s —_ 2 ﬁﬁr ‘E —- ! \ g mﬂ Eﬁ %_r : Lﬁ_ Mvra
@ Z | \o| 101 . ™ ]ﬁ < A]
= o jo- zl ! . ﬂ_ﬁ_ K 0 ﬂ o o#e
J 70 MERE \ ; ] . ou
RICH iy a BEE y ) : mx.m m ]
; i | m _ olo o) ﬂ\_u ROu ™
| \ n = ¥ X z :
i : m z =T = = A my
i | - T W w 1 T N Y
sRs%v..m_mﬁ i k i - .W ~0 ho oﬁ o#e
; < S L
) o o £ = > -
® o E o o
o © g P E L
B o B W d
‘_ao ;OL ﬂ_l
Joo I
o

SN490B(%

1
T

AF8 7
_38_

3.2.1.5¢9]
5ol vhERy)
At}



Abgsta Qo AAe TS AY ge Ao=m ygwth aga
SN490B A= HE dA€ 30% AEES Ugy gom=z AFg7A9 oA

e HS = 45 dAEEFes o A & 5 de Ader addy. a7

I FHA AFEI Qe WU EA ] F2VE dERE E 32160 A5k
=3
T
0 s o6 4 2 ;;(m)ujz ot 06 08 10
(a) HAUHH T 84 OEAUSHH| 2ele] S4
O 3219 HrugHme ga 2 Ms
E 3214 HAUHYT $HAS 2 BHMS

Hs

BRES) | e | W BE | M BY 0 e )
(kN/m) (kN/m)

SSUD40 x 4 4 5,920 100 112
SSUD40 x 6 6 8.800 150 168 550
SSUD40 x 8 8 11,800 200 224
SSUD45 x 4 4 7,600 128 184
SSUD45 x 6 6 11,400 192 276 650
SSUD45 x 8 8 15,200 256 368
SSUD50 % 4 4 8,320 144 232
SSUD50 % 6 6 12,500 216 348 750
SSUD50 % 8 8 16,600 288 464
SSUD55 x 4 4 9,600 160 304
SSUD55 x 6 6 14,400 240 456 850
SSUD55 % 8 8 19,200 320 608
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#3215 dRUEYHLR o stetME
SNAQOB(HERZE LM : JIS G 3136)2 stetM e
£39
_ | (mm) C Si Mn P S Ceq Pcm
s
6014 3 SN
_ 10.180I5t B}
5001 5t 40mmoO| 5t
SN490B 0.55013t{1.6001 5t 0.030 1 0.015 0.290| 5t
. O . [¢] . [e)
_ 0I5t 0I5t SN
50= 1t _ _
_[0.20015t 40mm =
100015t _
0.460! 5}
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¥ 3216 HMAUgHEo EXV|IE dEtxm
e SSUD SSUD  SSUD | SSUD SSUD SSUD | SSUD SSUD SSUD | SSUD SSUD  SSUD
= 40x4 40x6 40x8 |45%4 45%6 45%8[50%4 50 %6 50 % 8|55% 4 55% 6 55 8
_ SN490B JIS G3136
Heeo ST FI0TALE JIS B1180
S UHE 2E ==
2 SMA90A 9F SS400 9 SN490B JIS 631069 JIS 631309t
ZeHX Z20lE
JIS G3136
BHES(2) 4 6 8 4 6 8] 4 6 8| 4 6 8
HIOlAZ 0l E J|Z=X| (mm) 28 36 40 45
S W XH(mm) -2.5~+1.3 -2.5~+1.3 -2.5~+1.6 -2.5~+1.6
HaEY _ JIEX (mm) 416 517 602 673
HH 20l _
1 X} (mm) +8 +10 +12 +13
JIZ=X| (mm 231 284 335 374
YHE =0| ! ' (m)
Xt (mm) +10 +10 +12 +10
A S EEEEECY 550 6350 750 850
=51 Qy(kN) 112 168 224 | 184 276 368 | 232 348 464 | 304 456 608
AR ZA K1(KN/m) 5,000 8,880 11,800 (7,600 40 19:@|g 500 12:90 16.60)5 ) 14.40.19.20
LEAES sres ' ' ' ' 0 0 | 0 0 | 0 0
OIXFZ A K2(KN/m) 100 150 200 | 128 192 256 | 144 216 288 | 160 240 320
st=82 Qy/K1(mm) 18.9 24.2 27.9 31.7
Qyel 2 XH(%) +10
RIZ 24 % K12l 2t k(%) +10
K2o| 21 XH(%) 0
SIS (%) A= 20 B0 JIHE HEZ0 ZESsE 2Mets 22 QUCH
(-10cC)/
ayel (20C) 1.03
HSLE (%) (40C)/ 0.97
20C)
3AFOIZMS  (-10T)/
Ol LA I (20C) 1.03
420 (40°C)/ 0.97
2509 B 5t 20C)
=4 (-10c)/
K12 (20C) 1.00
B3t S (%) (40C)/ 1.00
20C)
(-10C)/
Kool (20C) 1.00
B3t S (%) (40C)/ 1.00
+B4E5 A6
o (2.8x)/
=eiE (m=)
, 1.03
Qy2 (1.7x)/
_ 1.06
B2 (%) (=) 1 o7
(1.1x)/ i
(BH)
(2.8%)/
(A=)
_ 1.00
=Dl K12l (1.7x)/ o0
=4 | BES(%) (BR) '
_ 1.00
(1.1x)/
(BE=)
(2.8%)/
N A
(C’f) 1.00
Kool (1.7x)/ ' oo
352 (%) (==) 1'00
(1.1=)/ '
(A=)
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3217 MEDDAME HAUHYTO SHNS U HAMS
2 THE T
1i|.DOI-/\-| 2i|.DoFA-| 3|>j:||tl=|= @'58}% EI»/\'!%I-E
(kN/m) (kN/m) (mm) (kN) (mm)
SSUD40 x
4 5,920 100 112
44+R45-600-4 .5 x 26
SSUD45 x
6 8,800 150 168
44+RA5-700-5.3 x 26
SSUD45 x
8 11,800 200 004
4+R45-800-6..0 x 26
SSUD50 x
4 7,600 128 184 650
4+R45-900-6 .8 X 26
SSUD50 x
6 11,400 192 276
4+R45-1000-7 .5 x 26
SSUD55 X
8 15,200 056 368
4+R45-1100-8.3 x 26
SSUD55 X
4 8,320 144 232 750
4+R45-1200-9.0 X 26
SESnE
= B N
em| ) B lim|ext|  gamma “f' oior [ ME
S (24) SRR EPV O SE——— ots
am)| | () [ o] EESFITEEEL v | o)
mm
Al | A= (kN/m) | (kN/m)
SSUD40 x
4.5|26/117.0(31.7/ 5.15,530,000| 1,060 | 550 | 15.0 | 4230
4+R45-600-4 .5 x 26
SSUD45 x
5.3 |26/137.8/31.4]5.1(2,900,000| 1,230 | 550 | 15.0 | 5760
4+R45-700-5.3 x 26
SSUD45 x
6.0 |26]156.0(31.7/5.13,370,000| 1,420 | 620 | 15.0 | 7520
4+R45-800-6.0 X 26
SSUD50 %
6.8 |26|176.8(31.4|5.1(3,740,000| 1,580 | 710 | 15.0 | 9520
4+R45-900-6..8 X 26
SSUD50 x
7.5(26/195.0(31.7|5.1 (4,220,000 1,770 | 780 | 15.0 |11750
4+R45-1000-7.5 x 26
SSUD55 x
8.3 (26/215.8(31.5|5.1 (4,590,000 1,940 | 860 | 15.0 |14220
4+R45-1100-8.3 X 26
SSUD55 x
9.0 |26234.0(31.7/5.1(5,060,000 2,130 | 940 | 15.0 |16920
4+R45-1200-9.0 X 26
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Vy,=1567 cm/s 7<0.192s

Sa ARk

A V, =30 [cm,/5] 7>0.1925s
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Upper Raft

Friction Plate

mm‘*N Reinforced Neoprane Pad
Stud Anchor

Pedestal -

Lower Raft
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Top Cover Plate

Top Bolt Hole
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® w22 A ~® (Friction Pendulum System)
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3 3252 Aol dHH= A5 =4

Step High Toughness Steel SS400
Strain Stress ( MPa ) Strain Stress ( MPa )

1 0 0 0 0

2 0.000079 150 0.00077 150

3 0.002774 527 0.002256 440

4 0.017552 544 0.031676 452

5 0.032202 560 0.059725 458

6 0.074842 600 0.064671 462

7 0.145482 650 0.071738 468

8 0.249412 700 0.079623 475

9 0.457522 750 0.085106 479

10 0.658862 775 0.1105 481
Young's Modulus ( MPa ) 190,000 195,000

Poisson's Ratio 0.3 0.3

UZ 9594 curved] WA Bl Bd BoF eld v /R Ule Wds
dol b4 = Qe WAL wed 2 AdAE wsle] £ 50mm, TS

20mm=E 317gskal L/RC] ghnt WA 7| s e askelar i 2 ate] 7]
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¥ 3254 M=ol AHstMEM HlW

Yield Stress Ultimate Elongation

: Young's
specimen Modulus( MPa )| ( pMpg ) | Stress( MPa ) | (o5 )
SS400 195,000 282 481 26.8
High ’é‘é)eue%hness 190,000 264 775 729
a0
T G500
]
75/ A00 /F-__'_‘_-\‘
Y/
wn 200
00 01 02 03 04 05 06 07 08 09
Strain
(a) SS400
200
_ - //_,_’—’_’_7
< /
?; A00
i
7 200

0 01 02 03 04 05 06 07 08 09
Strain
(b) HTS
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—&—Horizontal Loading

—&— Vertical Loading
1200
1000
= 800
;2 6500 -
eg o ‘FA,,sr*""#.F‘rﬂﬂﬂﬁ
200 ——————————2555;;;::::;it1!‘* =
0 ! ! ! !
0.0 1.0 2.0 3.0 4.0 5.0
Ratio of T.to R
(a) SS400
—#— Horizontal Loading —&— Vertical Loading
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I 800
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200
0 L I
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Ratio of T.to R

(b) HTS
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—&#— Horizontal Loading —&— Vertical Loading
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L/R Horizontal Loading Vertical Loading
E-Iastic Yield Limiteq Limited Elastic Yield Limiteq Limited Shear
Stiffness  Strength  deformation Shear Stiffness  Strength  deformation Strain(rad)
(KN/mm) (KN) (mm) Strain(rad) (KN/mm) (kN) (mm)
1.0 1.25 18.1 320 1.33 1.42 18.6 265 1.10
1.4 1.01 17.9 420 1.75 1.02 18.1 365 152
1.8 0.85 17.7 520 2.17 0.77 17.6 465 1.94
2.0 0.79 17.6 580 2.42 0.68 17.3 515 2.15
22 0.73 175 635 2.65 0.61 17.0 565 2.35
2.4 0.69 175 685 2.85 0.54 16.6 620 2.58
26 0.65 174 735 3.06 0.49 16.1 670 2.79
2.8 0.61 17.4 780 3.25 0.44 15.6 725 3.02
3.0 0.58 17.3 825 3.44 0.40 15.0 775 3.23
3.2 0.55 17.3 870 3.63 0.37 14.4 825 3.44
34 0.52 17.2 915 381 0.34 13.7 880 3.67
3.8 0.47 17.0 1005 4.19 0.28 12.9 980 4.08
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S Horizontal Loading Vertical Loading

Elastic Yield Limited Limited Elastic  Yield Limited Limited
(mm ) Stiffness Strength deformatio  Shear Stiffness Strength deformation  Shear
(KN/mm)  (kN) n(mm)  Strain(rad) (KN/mm) (kN) (mm)  Strain(rad)

10 0.08 5.4 770 3.20 0.11 5.6 755 3.15
15 0.28 9.6 685 2.85 0.28 10.2 665 2.77
20 0.69 17.7 605 2.52 0.54 17.3 600 2.50
25 1.41 28.5 540 2.25 0.89 25.1 530 221
30 2.56 44.8 495 2.06 1.36 32.8 480 2.00
35 4.27 65.0 450 1.88 1.89 422 435 1.81
40 6.71 88.2 430 1.79 2.52 51.5 410 1.71
45 10.05 119.4 405 1.69 3.21 61.3 390 1.63
50 14.52 154.1 390 1.63 3.99 71.6 370 1.54
55 20.36 191.1 380 1.58 4.84 84.8 360 1.50
60 27.87 235.3 370 1.54 5.77 96.5 350 1.46
70 48.27 340.7 355 1.48 7.89 121.4 335 1.40
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Width Horizontal Loading Vertical Loading
SItEiI:f;:(s:s Yield  Limited "S'?;;erd Elastic  Yield  Limited  Limited
(- mm) (kN/mm Strength deformatio Strain(rad Stiffness  Strength deformatio Shear
) (kN) n(mm) ) (KN/mm) (kN) n(mm)  Strain(rad)
30 0.41 10.9 720 3.00 0.21 75 725 3.02
35 0.48 12.1 710 2.96 0.28 9.2 700 2.92
40 0.55 134 700 2.92 0.36 11.3 675 2.81
45 0.62 15.6 690 2.875 0.45 13.8 655 2.73
50 0.69 17.1 680 2.83 0.54 16.4 625 2.60
55 0.76 19.4 665 2.77 0.64 18.9 605 2.52
60 0.83 215 655 2.73 0.75 21.4 580 2.42
65 0.91 23.6 645 2.69 0.86 24.1 555 2.31
70 0.96 25.7 635 2.65 0.98 27.1 530 2.21
80 111 29.9 610 2.54 1.22 334 490 2.04
90 1.24 34.3 585 244 1.48 39.2 455 1.90
100 1.39 38.9 565 2.35 1.76 45.2 425 1.77
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Inclusion of Performance Item Explanation
Vertical Direction Maximum Compressive 30,000kN
Load
Maximum Load £6,000kN
Maximum Displacement +£600mm
Horizontal Direction Maximum Loading
. 20mm/sec
Velocity
Coefficient of Friction 0.005
Maximum Size of Maximum Width 2000mm
specimen Maximum Height 1200mm
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Interstory drift angle (%6 radian)
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Loading Direction Types of Damper Name of Specimen Number of Specimen
HMT 1-M 2
tye HMT 1-H 2
type2 HMT2-M 2
Horizontal Loading il :
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typet HMT4-H 2
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Vertical Loading T2 :
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typed HMT4-H 2
x Al % v
MR ZE _HM m -M

[::{:M : Mild Steel
H : High toughness Steel
Type 1, 2, 3, 4

Monotonic, Cyclic
H @ Horizontal

3V @ Vertical
C : Cross
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Direction Damper (mm) (mm) (%)

typel HMTI1-M 26.9 410 152 100.0
Horizontal type2 HMT2-M 24.2 360 14.8 97.4
Loading type3 | HMT3-M 295 390 13.2 86.8
typed HMT4-M 23.1 400 17.3 113.8
typel VMTI1-M 22.2 215 9.7 100.0
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I 325.15 SS400 ZME AtETH AldH o ol X &5 HW

Loadin Type of P 1) type1)x100
. .g yp Specinen . v | L, . (n/typet)
Direction | Damper (kN) | (mm) (%)
typel | HMTI-M | 29.1 | 26.9 | 34446 | 1077705 | 1420 100.0
vor iwontal | 1YE2 | HNT2-M | 26.2 | 24.2 | 35676 | 868843 | 1426 100.4
Loading |y nes | HuT3-M | 32.9 | 29.5 | 39194 | 1019216 | 1091 76.8
typed | HWT4-M | 24.1 | 23.1 | 36655 | 938662 | 1751 123.3
typel | WMTI-M | 21.8 | 22.2 | 20351 | 229146 | 516 100.0
Vortical | tYPe2 | T2 | 14.1|32.8 | 20073 | 230547 | 543 105.2
Loading |y nes | wiTa-m | 18.1 | 25.6 | 32589 | 325687 | 773 149.8
typed | WMT4-M | 17.5 | 24.5 | 30752 | 344596 | 875 169.6
#Honzontal Loading ®Vertical Loading
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[(Mu(t) + [Clu(t) + [Klu(t) = p(t)

» A= d(Mass Matrix)
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- Table Size(m) 5%
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- Desired Overturning Moment (kN-m) 2,000
- Operating Frequency Range(Hz) 0.1 ~ 60
- Acceleration at Full Payload(g) 1.0 1.0
- Acceleration at Nominal Payload(g) 1.25 1.25
- Maximum Velocity(cm) 100 100
- Maximum Stroke(cm) 80 20
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E 32627 adtoll w2 HIFxO| EHMEA Y
a o o a, a, a,/ay (fﬁl’") (“ﬁl’; (i’r"n)
1.0 0.113 0.034 0.147 0.536 20.34 6.12 34.46
1.5 0.083 0.051 0.134 0.489 14.94 9.18 25.31
1.95 0.320 0.066 0.067 0.133 0.485 11.65 11.48 20.13
2.0 0.065 0.069 0.134 0.489 11.70 12.42 19.82
2.5 0.062 0.100 0.162 0.505 18,500 30,000 13.79

¥ 32628 ZMH e x|

ERECNCTE — _

M = = o 20l =R = SN e
) E(mm? L (mm) L/R W(mm) T(mm) t (mm)

$5400 110 304 2.76 50 10 10

(4) 49 ¥4 2 53 49

B oAgiAE AustsE, dupae, sdn Ao Wy L gAws 2

wol WHE A2 Al E 326299 e AT o] AZ FAE v
sl
¥ 32620 MM BF & FoMHH
A BF = =2 H&
Displacement Dynamic LVDT 6EA (S 2EA) +20cm
Accelerometer 6EA (Y 2EA) +10g
ASH 15 : 20EA
Strain Gauge Plastic Type
I 15 © 42EA
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Scale(%) (cn/s?) XNEe 722 [HIHEA A | HA ASHA 55400 TS
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70 250 5.7~6.3 O x O @)
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¥ 32631 T M=

ITEMS X-Axis Y-Axis
Table Size(m) 5x5
Degrees of Freedom 3
Full Payload(tons) 60
Nominal Payload(tons) 50
Desired Overturning Moment(kN-m) 2,000
Operating Frequency Range(Hz) 0.1 ~ 60
Acceleration at Full Payload(g) 1.0 1.0
Acceleration at Nominal Payload(g) 1.25 1.25
Maximum Velocity(cm) 100 100
Maximum Stroke(cm) +30 +20
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(D 3372 AR 2 34 43

F

¥ 3272 2 A AEe] 4x AR A=

Astge obdst gk,

¥ 3272 232 E(fck, MPa) &

A Z(fy, MPa)

TR = = = 3 A (MPa) & 2 A (MPa)
3~ 15% 21 21
ol 1~ 2% 24 24
71 = 21
- HD223 o] 3} SD400%4 & (f,=400MPa)
- HD253 o] 4} SD500%] & (f,=500MPa)
W 235
1) &% FAF (99 kN/m*)
1) 11335 - 7 A3t Asts
e g v Eg (THK = 50 mm) : 1.00
Z3YE &Y= (THK = 210 mm) : 5.04
6.04 8.46
2) AAjetE 2.00 3.40
Total Load 8.04 11.86
2) Aes ( &9 kN/m?)
1) 12335 - 7 AHE-8tE Arsts
B =Y (THK = 20 mm) : 0.40
v : 0.10
FaEZAYE (THK = 100 mm) : 2.30
ZIYE &£YH (THK = 210 mm) : 5.04
7.84 10.98
2) AAeF 2.00 3.40
Total Load 9.84 14.38
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@) Aeluole 714 (sl N/ )

1) 1233ts o A AHEsEE  AlgElE
F2ZAYE (THK = 100 mm) : 2.30
ZAYE &Y B (THK = 210 mm) : 5.04
7.34 10.28
2) AAstE 15.00 25.50
Total Load : 22.34 35.78
@ 34, AY, F% (&9 kKN/m”)
1) 2A3}F T 2l AHE3EE AFEtE
HEEY (THK = 50 mm) 1.00
AENE ZAYE (THK = 40 mm) 0.40
28 A (THK = 20 mm) 0.20
ZAZE £YB (THK = 210 mm) : 5.04
Ceiling : 0.20
6.84 9.58
2) AA8tE 2.00 3.40
Total Load : 8.84 12.98
G =4 ( &9 kN/m?)
1) 1gst% o A AH&-3tE AgstE
g 2 =g (THK = 70mm) : 1.40
ZAYE &8 (THK = 210mm) : 5.04
Ceiling : 0.20
6.64 9.30
2) A A stE 2.00 3.40
Total Load : 8.64 12.70
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6 & ( &9 kN/m’)
1) 1gsts o A AL-&-3tE A sts
gd 2 =< (THK =  40mm) 0.80
ZAYE &Y= (THK = 210mm) 5.04
5.84 8.18
2) AAstE 2.00 3.40
Total Load 7.84 11.58
7) 38 2=y (&9 kN/m”)
1) 1A% - A A3k AgElE
W B =g (THK = 100 mm) : 2.00
ZAYE &Y= (THK = 210 mm) : 5.04
7.04 9.86
2) AAstE 3.00 5.10
Total Load 10.04 14.96
®) =Y ( &9 kN/m?)
1) 2A3}F - A &St AgElE
W 8 d (THK = 70 mm) : 1.40
ZAYE &Y= (THK = 210 mm) : 5.04
6.44 9.02
2) AAstE 3.00 5.10
Total Load 9.44 14.12
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9 == ( &9 kN/m’)
1) 2435 T A AH-&-38l5 Alsts
ANz EZ47] (THK = 30 mm) : 0.81
=g (THK = 20 mm) : 0.40
ZIAYE SYB (THK = 210 mm) : 5.04
6.25 8.75
2) A A sks 3.00 5.10
Total Load 9.25 13.85
(10) Az (&9 kKN/m”)
1) 11435 T 7 AH-&-38l5 Alsts
Az E47] (THK = 50 mm) : 1.00
Z3AZE &YB (THK = 210 mm) : 5.04
6.04 8.46
2) A A skE 3.00 5.10
Total Load 9.04 13.56
1) A ( &9 kKN/m”)
1) 11335 5 A AH&-3)5 ATtz
ANxA E747) (THK = 50 mm) : 1.00
Z3aZE &YB (AVER.THK=294 mm) : 7.06
8.06 11.28
2) A A sts 3.00 5.10
Total Load 11.06 16.38
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(12) Adstd

(29 KN/m®)

1) 14gsts - 7l AL-&-8tZ A sts
AZEYF, A7) (THK = 300 mm) 5.70
T2 ZagE (THK = 100 mm) 2.30
ZAYE &Y= (THK = 210 mm) 5.04
13.04 18.26
2) AA e 3.00 5.10
Total Load 16.04 23.36
(13) RAMP ( &9 kKN/m®)
1) Lgsts - A AL&tE AFEE
T Z2agE (THK = 150 mm) : 3.45
Z3aYE &YB (THK = 200 mm) 4.80
8.25 11.55
2) A A stF 10.00 17.00
Total Load 18.25 28.55
(14) W =(0.5B) ( &9 kN/m”)
1) 1gsts F 7 AH-8-3tE Asts
=g 2 e d (THK = 30 mm) : 0.60
¥ =(0.5B) (THK = mm) 1.90
2.50 3.50
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(3) ANEZe o & 7245 HF

HAAAE A dAZA7E 57 A A= 4545 Aofete] A
Ad HRAGA ko] JoAge agstejof drh ol WMAZAI A TxE
of AAREx Y AFEx] wel AFeo]l G ¢ S AA FrE] HAYES

ato] wjx|stejof s} wjolrt E oAle] A9 WG] Ago] wE

STORY STORY STORY STORY STORY OVERTURNING
NAME WEIGHT LEVEL FORCE SHEAR MOMENT
(KN) (mm) (KN) (KN) (KN - mm)
Roof 54400 1475 780.7823 0 0
17F 51450 2900 976.3446 780.7823 2300000
16F 48600 2850 907.2763 1757.127 7300000
15F 45750 2850 844.7987 2664.403 15000000
14F 42900 2850 783.0206 3509.202 25000000
13F 40050 2850 721.9799 4292.222 37000000
12F 37200 2850 661.7196 5014.202 51000000
11F 34350 2850 602.2882 5675.922 68000000
10F 31500 2850 543.7419 6278.21 85000000
9F 28650 2850 486.1459 6821.952 100000000
8F 25800 2850 429.5772 7308.098 130000000
TF 22950 2850 374.1283 T737.675 150000000
6F 20100 2850 319.9123 8111.804 170000000
5F 17250 2850 267.072 8431.716 190000000
4F 14400 4275 453.757 8698.788 220000000
3F 8700 5400 232.7174 9152.545 270000000
2F 3600 4350 46.45168 9385.262 320000000
G.L. 0 1800 - 9431.714 350000000
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Roof 54400 1475 9.1668 13.3092
17F 51450 2900 3.5696 12.3719
16F 48600 2850 7.9848 11.4611
15F 45750 2850 7.3918 10.5454
14F 42900 2850 6.7909 9.6266
13F 40050 2850 6.1839 8.708
12F 37200 2850 5.5735 771937
11F 34350 2850 4.9636 6.8892
10F 31500 2850 4.3588 6.0011
9F 28650 2850 3.765 5.1369
8F 25800 2850 3.1886 4.3055
F 22950 2850 2.6378 3.5166
6F 20100 2850 2.1197 27815
5F 17250 2850 1.6465 2.1108
4F 14400 4275 1.2323 1.5262
3F 8700 5400 0.5581 0.6375
2F 3600 4350 0.1384 0.148
G.L. 0 1800 0 0
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- X% 0 01348 mm < D, = 80mm(W F FEWS) — OK
- Y¥E : 0148 mm < ,», = 80mm(HX F FEWML) — OK

(th H2 #3999 43
D AN (D)
WAALEe el 4 (2720 weh TERY $3 FEYFOR U4

st HA FRUAD)E AE F UEF AAFooF g

g'SDl'TD

Dp= (3.2.7.22)
. AT B,
— DB000.23908-3 _ 16 3395 mm < 2= 120 _ 500mm — OK.
41°-1.5 2 2

A7IM o1 TEHIIERE, AA RS

Sy ¢ 71 1zl AA 5% AER S ThEE

(e

ZI:

= 1.6MA=1.6x1.330.11= 0.23408

e kel A Wl uxl FEEe FEF7I(=3.0%)
B, - WRIA A F8 (g )k AdE A A, 2 dAlelA

= 20%° w& #FHE 7HEske] ofdl % 3276°2FH A

X 3.2.7.6 Damping coefficient, B, or B, (ASCE7-05, Table 17.5-1)

Effective Damping, BD or BM (percentage of critical) BD or BM Factor

<2 0.8

5 1.0

10 1.2

20 15

30 1.7

40 1.9
>50 2.0
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Acceleration(gal)
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E 3276 Alztol= sfiAoll 2fEt sEEH L (mm)
DBE
X3 Y
Level
Story ) R w7l R
(mm)
El El El El
Centro TAFT | KOBE Centro TAFT | KOBE Centro TAFT | KOBE Centro TAFT | KOBE
Roof | 54400 | 134.36 | 142.35 | 106.58 | 156.88 | 220.17 | 100.92 | 88.96 | 121.29 | 83.95 | 155.39 | 212.14 | 97.82
17F 51450 | 117.49 | 129.54 | 102.79 | 156.95 | 219.22 | 100.46 | 70.51 | 10690 | 76.58 | 154.79 | 211.65 | 97.61
16F 48600 | 103.53 | 114.96 | 98.89 | 156.75 | 218.19 | 99.98 66.74 94.97 7048 | 154.23 | 211.09 | 97.36
15F 45750 | 9234 | 101.02 | 91.98 | 156.40 | 217.15 | 99.47 62.73 84.84 67.35 | 153.68 | 210.50 | 97.07
14F 42900 | 83.01 87.85 84.38 | 155.94 | 216.09 | 98.92 58.26 76.47 64.40 | 153.13 | 209.89 | 96.76
13F 40050 | 75.49 75.69 77.99 | 155.38 | 214.99 | 98.34 53.54 68.81 60.38 | 152.61 | 209.26 | 96.43
12F 37200 | 69.79 64.69 7485 | 154.72 | 213.84 | 97.71 48.59 61.16 55.32 | 152.09 | 208.63 | 96.07
11F 34350 | 64.37 54.88 70.05 | 153.99 | 212.64 | 97.08 43.42 53.43 4938 | 151.59 | 207.99 | 95.70
10F 31500 | 58.52 46.08 63.57 | 153.20 | 21141 | 96.42 38.11 45.81 43.79 | 151.09 | 207.36 | 95.32
9F 28650 | 52.16 38.09 55.79 | 152.37 | 210.17 | 95.75 32.76 38.57 38.95 | 150.59 | 206.74 | 94.95
8F 25800 | 45.36 31.33 4729 | 151.52 | 208.94 | 95.08 27.51 31.77 33.64 | 150.11 | 206.13 | 94.58
7F 22950 | 38.30 25.97 38.65 | 150.67 | 207.74 | 94.41 2243 25.53 28.08 | 149.64 | 205.52 | 94.22
6F 20100 | 31.20 2217 3042 | 149.84 | 206.60 | 93.79 17.62 19.81 2249 | 149.20 | 204.94 | 93.88
5F 17250 | 24.40 18.40 23.04 | 149.05 | 205.53 | 93.20 13.22 14.73 17.11 148.78 | 204.39 | 93.56
4F 14400 | 18.11 14.75 16.94 | 148.31 | 204.54 | 92.66 9.38 10.37 12.29 | 148.40 | 203.90 | 93.28
3F 8700 7.93 6.87 7.38 147.05 | 202.87 | 91.76 3.85 4.23 5.08 147.80 | 203.10 | 92.86
2F 3600 1.88 1.65 1.75 146.22 | 201.76 | 91.20 0.88 0.97 1.16 14745 | 202.62 | 92.61
1.5 600 0.94 0.82 0.88 145.85 | 201.24 | 90.96 0.44 048 0.58 147.30 | 202.42 | 92.52
G.L. 0 0 0 0 0 0 0 0 0 0 0 0 0
#17l_El Centro —8— 6|87 _El Centro
@17l _Taft —e—uBi 7l Taft
i Z_KOBE —A—H|21Zl_KOBE
ZI_El Centro —— % ZI_E| Centro
%l _Taft T
1 Zl_KOBE
0 100 200 300 0 100 200 300
Displacement(mm) Displacement(mm)
0% 3277 WAI v|HA HAEe| +EEHL v [DBE]
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#3277 AZhol2d S0 2Bt SHWH (m)
MCE
X g Yo ek
Story | 17! w7l wzl ) w7l wzl
(mm)
Celliro TAFT | KOBE Ceﬁltro TAFT | KOBE Ceﬁltro TAFT | KOBE Celliro TAFT | KOBE
Roof 54400 | 200.52 | 213.52 | 160.72 | 236.68 | 289.29 | 150.36 | 133.61 | 181.37 | 126.69 | 234.75 | 276.53 | 145.82
17F 51450 | 175.54 | 194.46 | 153.29 | 236.79 | 288.14 | 149.69 | 106.41 | 160.14 | 114.59 | 233.99 | 276.02 | 145.53
16F 48600 | 154.81 | 172.68 | 148.11 | 236.49 | 286.84 | 148.98 | 100.76 | 142.36 | 105.58 | 233.23 | 275.40 | 145.17
15F 45750 | 138.10 | 151.81 | 138.21 | 236.01 | 285.54 | 148.22 | 94.77 | 127.15 | 101.78 | 232.46 | 274.71 | 144.75
14F 42900 | 124.17 | 132.07 | 127.07 | 235.40 | 284.24 | 14742 | 88.04 | 11454 | 97.30 | 231.70 | 273.99 | 144.29
13F 40050 | 11291 | 113.81 | 117.37 | 234.65 | 28291 | 146.56 | 80.91 103.18 | 91.25 | 230.96 | 273.25 | 143.80
12F 37200 | 104.32 | 97.29 | 112.73 | 233.78 | 281.50 | 145.65 | 73.44 91.78 83.57 | 230.24 | 272.51 | 143.28
11F 34350 96.16 82.56 | 105.51 | 232.78 | 280.02 | 144.70 | 65.63 80.30 74.64 | 229.54 | 271.78 | 142.75
10F 31500 87.40 69.33 95.85 | 231.70 | 278.49 | 143.74 | 57.61 68.90 65.40 | 228.86 | 271.06 | 142.21
9F 28650 77.88 57.31 84.15 | 230.56 | 276.95 | 142.76 | 49.57 58.11 5813 | 228.20 | 270.35 | 141.68
8F 25800 67.72 47.04 7140 | 22941 | 27543 | 141.78 | 41.64 47.93 50.21 22757 | 269.64 | 141.16
7F 22950 5717 | 38.35 58.44 | 22827 | 27397 | 140.81 | 33.94 38.53 41.91 | 226.95 | 268.95 | 140.65
6F 20100 46.57 32.77 46.04 | 22716 | 27259 | 139.90 | 26.70 29.94 33.55 | 226.36 | 268.28 | 140.16
5F 17250 36.43 27.09 3490 | 226.12 | 271.30 | 139.06 | 20.03 2227 2553 | 225.79 | 267.64 | 139.71
4F 14400 27.03 21.77 25.65 | 22514 | 270.11 | 138.28 | 14.21 15.68 18.33 | 225.27 | 267.04 | 139.30
3F 8700 11.85 10.15 11.19 | 223.45 | 268.07 | 137.00 5.83 6.40 7.58 22443 | 266.08 | 138.69
2F 3600 2.81 244 2.66 22229 | 266.69 | 136.18 133 1.46 1.73 223.92 | 265.48 | 138.33
15 600 141 1.22 1.33 221.72 | 266.00 | 135.83 0.67 0.73 0.87 223.69 | 265.21 | 138.19
G.L. 0 0 0 0 0 0 0 0 0 0 0 0 0

—— 8|7 _E| Centro
—@—H|HA Taft
—A—H| 27 _KOBE
—— HZI_El Centro
—0— % _Taft

—A&— HZl_KOBE

——

HZI_El Centro
—@— | Taft
—&—H|HZl_KOBE
—— A Z_E| Centro
—&— 9%l _Tatt

—— B Z_KOBE

200

Displacement(mm)
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# 327.8 AlZhold] off Ao

Story

Level
(mm)

El
Centro

TAFT

KOBE

El

Centro

TAFT

KOBE

El
Centro

TAFT | KOBE

El
Centro

TAFT

KOBE

Roof

54400

485.08

458.14

549.07

17.27

17.66

25.59

517.75

625.71 | 533.53

10.33

13.48

9.27

17F

51450

329.45

439.44

309.01

15.10

15.72

17.67

290.89

301.52 | 442.36

10.37

13.48

9.37

16F

48600

262.76

243.95

250.62

13.03

14.41

13.60

190.65

374.28 | 360.58

10.41

13.50

9.37

15F

45750

228.47

296.78

236.32

10.86

13.64

13.88

233.78

369.23 | 321.64

10.44

13.53

9.22

14F

42900

226.75

225.71

229.17

9.95

13.50

15.05

178.05

322.17|367.71

10.42

13.55

9.07

13F

40050

196.45

224.28

218.07

10.41

13.35

15.02

239.99

220.30 | 246.02

10.36

13.57

8.95

12F

37200

192.00

22551

247.23

10.78

13.37

14.35

248.54

283.32|288.13

10.26

13.60

9.10

11F

34350

190.50

227.95

183.69

10.90

13.37

13.39

235.50

183.37|221.19

10.10

13.65

9.36

10F

31500

182.89

249.87

195.78

10.81

13.39

12.19

214.49

211.10|232.28

9.87

13.70

9.50

28650

178.60

192.04

246.44

10.60

13.47

10.86

234.31

313.32| 340.50

9.56

13.76

9.82

25800

170.39

236.76

157.28

10.35

13.54

9.54

162.70

194.351204.32

9.20

13.83

10.06

22950

170.22

21191

146.86

10.11

13.59

9.33

144.15

175.31]179.88

9.75

13.90

10.16

20100

170.15

265.05

194.62

9.95

13.63

10.23

196.70

215.58 |233.11

10.30

13.97

10.11

17250

165.78

259.36

181.25

9.80

13.65

11.30

185.39

203.09 | 222.89

10.84

14.11

10.32

14400

160.75

198.23

133.89

9.82

13.66

12.06

133.84

154.69|154.21

11.36

14.27

10.67

8700

145.33

167.90

134.94

10.00

13.63

12.64

145.33

167.90 | 134.94

11.86

14.47

11.71

3600

121.65

148.06

127.70

10.12

13.58

12.67

12254

153.86 1 132.99

12.30

14.78

12.90

600

119.73

153.561

120.82

10.04

13.52

12.37

118.53

143.261130.33

12.97

15.17

15.57

117.82

158.96

113.95

145.33

167.90

134.94

114.52

132.66 | 127.67

145.33

167.90

134.94

Story

1000

-3

17 -

Acceleration(cm/sec?)

1000



H 3279 Alzhol=

Story

Level
(mm)

H A

El
Centro

TAFT

KOBE

El
Centro

TAFT

KOBE

El
Centro

TAFT

KOBE

El
Centro

TAFT

KOBE

Roof

54400

722.60

692.98

827.35

24.19

24.65

37.30

780.50

951.32

797.42

17.23

20.63

23.17

17F

51450

494.08

655.02

467.93

21.09

22.26

25.69

438.37

445.61

665.94

16.57

19.25

19.17

16F

48600

345.62

446.10

356.72

17.92

20.31

19.45

354.28

550.90

486.85

16.01

18.79

17.35

15F

45750

393.68

365.44

375.32

14.67

18.58

19.70

287.40

565.03

540.91

15.35

18.46

15.71

14F

42900

339.49

340.08

344.77

13.20

1718

21.37

266.94

489.98

553.60

14.64

18.18

14.38

13F

40050

270.36

289.18

370.26

13.82

17.02

21.32

353.82

469.77

514.31

13.89

17.90

14.04

12F

37200

284.81

336.64

373.06

14.35

17.10

20.35

3717.76

426.20

436.75

13.13

17.61

14.02

11F

34350

292.57

337.53

331.03

14.52

17.05

18.98

360.94

332.41

369.57

12.38

17.32

13.82

10F

31500

285.52

338.73

275.71

14.41

16.93

17.26

355.40

274.54

331.74

12.66

17.20

13.43

9F

28650

274.33

372.64

294.99

14.11

16.95

15.35

324.58

316.98

348.41

13.08

1711

13.33

8F

25800

253.95

395.93

294.63

13.76

17.03

13.43

295.28

324.37

349.43

13.40

17.05

13.10

F

22950

246.69

388.45

275.39

13.45

17.10

12.81

278.82

302.98

333.99

13.62

16.99

12.71

6F

20100

264.21

355.32

240.17

13.23

1717

14.25

245.33

290.88

306.43

13.76

16.95

12.54

5F

17250

254.77

318.20

221.50

13.03

17.22

15.79

216.26

263.17

269.74

13.85

16.92

1275

4F

14400

241.72

297.84

201.64

13.08

17.25

16.90

201.49

232.73

231.45

13.88

16.90

13.00

3F

8700

176.84

238.62

171.32

1341

17.24

17.74

17291

200.07

191.98

13.84

16.88

13.24

2F

3600

182.42

222.30

191.63

13.59

17.20

17.77

183.79

230.60

199.62

13.79

16.88

13.26

1.5

600

200.20

237.06

197.01

13.48

1713

17.33

200.89

241.21

201.01

13.74

16.89

1311

G.L.

217.99

251.82

202.40

217.99

251.82

202.40

217.99

251.82

202.40

217.99

251.82

202.40

500

Acceleration(cm/sec?)
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E 3.27.10 Alztoly] sl Mo olst S E (kN)
DBE
Xk Y3
Story Level H] A 71 w2 H | 2 w2
(mm) = v sl
El El El El

Centro TAFT|KOBE Centro TAFT|KOBE Centro TAFT|KOBE Centro TAFT |KOBE
Roof | 54400 o0 0 0 0 0 0 0 0 0 0 0 0
17F | 51450 | 222800 | 2716.00 | 2502.80 | 18092 | 184.75 | 173.46 | 2821.90 | 2826.50 | 2085.70 | 171.76 | 159.65 | 153.68
16F | 48600 | 325340 | 3661.60 | 3776.70 | 268.99 | 281.16 | 238.28 | 4760.00 | 3473.00 | 332650 | 267.39 | 25866 | 21891
15F [ 45750 | 3150.60 | 3678.60 | 4085.40 | 341.81 | 372.35 | 290.80 | 6092.20 | 4994.80 | 4441.80 | 364.27 | 353.81 | 27381
14F [ 42900 | 4029.60 | 4236.20 | 3989.50 | 405.01 | 462.33 | 340.24 | 6403.70 | 6063.10 | 5600.20 | 45565 | 443.00 | 322.54
13F [40050 | 4572.60 | 4548.20 | 3915.60 | 462.76 | 552.38 | 397.35 | 5842.90 | 6815.50 | 6521.90 | 539.26 | 526.46 | 369.67
12F | 37200 | 4850.00 | 4716.60 | 4231.30 | 516.15 | 641.14 | 46153 | 5076.90 | 7447.80 | 6945.60 | 614.98 | 605.83 | 41867
11F | 34350 | 5029.40 | 4781.80 | 4888.20 | 564.16 | 726.13 | 523.01 | 4917.80 | 7835.30 | 6947.40 | 68395 | 683.45 | 469.04
10F | 31500 | 5105.70 | 4927.00 | 5100.80 | 605.62 | 805.40 | 577.49 | 5790.60 | 8829.80 | 7024.10 | 747.76 | 761.76 | 51859
9F | 28650 | 5024.80 | 5117.70 | 5193.10 | 641.00 | 878.46 | 623.87 | 6611.50 | 9552.00 | 8058.10 | 808.06 | 84297 | 565.91
8F | 25800 | 5014.00 | 5236.80 | 6010.70 | 68554 | 946.35 | 662.45 | 7320.10 | 9928.20 | 8865.30 | 866.38 | 928.76 | 610.43
7F | 22950 | 5541.90 | 5236.10 | 6790.40 | 749.38 | 1011.20 | 694.59 | 7924.60 |10097.00| 9397.80 | 923.90 | 1020.10 | 652.10
6F | 20100 | 6142.80 | 5296.30 | 7291.70 | 814.66 | 1086.00 | 722.26 | 8460.80 |10227.00| 9814.10 | 981.45 | 1117.40 | 691.10
5F | 17250 | 6800.60 | 5292.40 | 7546.20 | 882.51 | 1170.40 | 747.38 | 8946.20 |10431.00|10870.00 | 1040.00 | 1220.50 | 728.00
4F | 14400 | 735550 | 5075.20 | 7639.20 | 1033.70 | 1368.60 | 800.34 | 9366.40 |10671.00|11740.00 | 1165.70 | 1447.60 | 803.23
3F | 8700 |8276.90 | 6421.50 | 7795.20 | 1191.70 | 1593.40 | 85356 |10065.00|11173.00|13121.00| 128850 | 1671.30 | 870.87
2F | 3600 |8668.30 | 7484.30 | 8070.50 | 1750.10 | 2414.90 | 1091.60 |10354.00|11392.00|13669.00| 1767.60 | 2429.00 | 1110.20
15 | 600 |8694.75 | 7558.70 | 8091.05 | 1659.95 | 2245.00 | 1069.85 [10373.00|11416.50|13704.50 | 1675.15 | 2258.85 | 1087.25
GL.| 0 |[8721.20|7633.10 | 8111.60 | 1569.80 | 2075.10 | 1048.10 |10392.00 | 11441.00 | 13740.00 | 1582.70 | 2088.70 | 1064.30

5000

Shear (kN)

10000

—m— HZ_El Centro
—0— &%l _Taft
—&— HT_KOBE

15000 0
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I 32711 Alztol= sliAMof ofgh St (kN)

MCE
X Y

Level
Story SRR R EEE w3

(mm) l

12] TAFT|KOBE 1] TAFT|KOBE 1] TAFT|KOBE 12] TAFT|KOBE
Centro Centro Centro Centro

Roof | 54400 0 0 0 0 0 0 0 0 0 0 0 0

17F | 51450 |3329.70 | 4060.60 | 3730.00 | 238.56 | 234.46 | 246.14 | 4209.30 | 4209.80 | 3144.20 | 230.00 | 190.23 | 229.20

16F | 48600 |4834.70 | 5496.80 | 5643.60 | 350.16 | 353.48 | 336.48 | 7114.70 | 5159.00 | 4995.40 | 362.67 | 314.66 | 326.74

15F | 45750 |4654.40 | 5509.10 | 6128.20 | 440.03 | 463.73 | 408.95 | 9147.70 | 7465.80 | 6529.50 | 494.84 | 432.02 | 408.70

14F | 42900 |5976.30 | 6350.50 | 6003.80 | 522.40 | 573.20 | 479.10 | 9638.20 | 9095.30 | 8461.40 | 617.10 | 538.37 | 481.10

13F | 40050 |6809.40 | 6825.10 | 5893.70 | 604.47 | 684.79 | 564.42 | 8318.30 |10192.00| 9863.30 | 725.26 | 634.25 | 550.32

12F | 37200 | 7237.90 | 7084.30 | 6322.50 | 684.53 | 796.08 | 660.31 | 7667.80 |11152.00|10536.00| 820.40 | 722.85 | 620.75

11F | 34350 | 7505.70 | 7186.00 | 7303.10 | 756.14 | 902.15 | 750.52 | 7429.30 |11746.00|10567.00| 905.76 | 808.61 | 691.94

10F | 31500 |7617.20 | 7394.30 | 761550 | 814.08 | 998.97 | 829.15 | 8729.50 |13164.00|10512.00| 98550 | 896.12 | 761.46

9F | 28650 | 7509.20 | 7684.90 | 7789.80 | 857.61 | 1085.30 | 894.33 | 9967.00 |14279.00|12141.00| 1063.70 | 989.36 | 827.62

8F 25800 | 7379.00 | 7864.10 | 9032.80 | 897.93 | 1163.30 | 947.55 |11032.00|14875.00|13365.00 | 1143.80 | 1091.50 | 890.26

F 22950 | 8171.20 | 7864.60 |10210.00| 978.40 | 1237.10 | 991.39 |11955.00|15157.00|14183.00 | 1228.10 | 1204.30 | 949.53

6F 20100 |9171.40 | 7926.50 |10977.00| 1063.70 | 1311.70 | 1029.60 |12787.00|15392.00 | 14702.00 | 1318.10 | 1328.80 | 1005.90

5F 17250 |10153.00| 7926.50 |11377.00| 1159.00 | 1412.30 | 1065.60 |13538.00 | 15723.00{16221.00 | 1414.50 | 1464.50 | 1060.00

4F 14400 [10977.00| 7616.90 [11535.00| 1388.30 | 1669.10 | 1145.60 |14174.00|16106.00|17516.00 | 1629.90 | 1772.90 | 1172.70

3F 8700 [12356.00| 9461.40 |11803.00| 1659.80 | 1988.70 | 1233.80 |15251.00 | 16891.00 | 19574.00 | 1849.00 | 2089.00 | 1277.50

2F 3600 [12945.00{11049.00|12230.00| 2660.60 | 3192.00 | 1629.90 |15687.00 | 17228.00 | 20392.00 | 2684.30 | 3182.50 | 1658.30

1.5 600 |12985.00|11161.00|12261.00| 2392.40 | 2846.75 | 1562.05 |15715.00 | 17253.00{20445.00 | 2410.55 | 2842.70 | 1586.50

G.L. 0 13025.00{11273.00{12292.00 | 2124.20 | 2501.50 | 1494.20 |15743.00 | 17278.00 | 20498.00 | 2136.80 | 2502.90 | 1514.70

Z Taft
217l _KOBE
15 8171_E| Centro N
13 —@— U7 _Taft L
—A— #Zl_KOBE 13 N —m—H|HZl_E| Centro

1 1 = —@—H|HZ Taft
E Fad . —A— |27 _KOBE
2o o Ty —m—Zl_E| Centro

& - —@— % Tatt

, 7 -. —A— HZl_KOBE

5 e

3 3+ A

1 1 2

0 5000 10000 15000 0 10000 20000 30000
Shear (kN) Shear (kN)

a2l 32712 WDt H|HA HES] Y It H|w [MCE]
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23 SelA FsE 2 F

o w FrbE AW £ A ANAEF N(EAY BT HF)E o
WAl TEAAT AWeelet
£ 32712 22 u|D

o A WA 2 e e

(N) (kN) (kN) (%) (%)

z 9 n 767.63 76763 - - 21.64

Aolm (% )| 15947 11021 49.26 30.89 -

dol i 83.60 55.56 28.04 33.54 -

(~H9)

w o W n 93.01 91.46 655 6.68 -
o W m 84.56 65.06 19.50 93.06 -

x 7 425,63 322.29 103.35 24.28 12.00

N s E 2| 571987 344.19 235,68 40.64 -

1% |7 T (FEE) 70.04 70.04 - - -
2 A 64991 41423 235,68 36.26 18.32

ER 1,245.26 784.32 460.94 37.02 35.10

A 60.94 60.94 - - 172
I 39797 305.46 92,51 93.24 11.22
= 3547.34 2,654.86 892.48 95.16 100.00

M HolR, 7]Fe FoL A A ATAEE fy=400MPa 9. (do]B, 71% FT fy=500MPa)
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¥ 32713 PSW1 di 2 H|

PSW1 (WA 7A) PSW1 (HA7)

FHZ TAT
15F HD10@400 15F HD10@400
14F HD10@400 14F HD10@400
13F HD10@300 13F HD10@400
12F HD10@300 12F HD10@400
11F HD13@200 11F HD10@400
10F HD13@200 10F HD10@400
9F HD13@200 9F HD10@400
8F HD13@200 8F HD10@400
TF HD13@150 F HD10@400
6F HD13@150 6F HD10@400
SF HD16@150 SF HD10@400
4F HD16@150 4F HD10@400
3F HD16@150 3F HD10@400
2F HD16@100 2F HD10@300
1F HD16@100 1F HD16@400
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ZAYE %2 B HAE A dde] Av]le adE fAske AA 238kl A
HESIGOnR, F 327149 2ol W7 §le o= YERY.
E 327.14 2% dlm
L 3 2
(m") (m')
< # 2 1,248.59 1,248.59
E] 93.74 93.74
g uk - -
L}

S 62.93 62.93
& 7 156.67 156.67

C21
7] 5 57.95 57.95
E Al 1,450.02 1,450.02
A9 69.09 69.09
7] S - -
& Al 2,982.32 2,982.32
s 3 B2 166.47 166.47
ZAC] 56.43 56.43
o gk 104.62 104.62

1

W R 3.48 3.48
e Al 164.53 164.53

C24
7] 5 166.69 166.69
E A 254.21 254.21
Al s 9.22 9.22
7] = 734.99 734.99
Z A 1,496.11 1,496.11
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