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S AT 6 g5 ) "Member” s Ll

STERA 3D - Steraf — m] X
File(F) Pattern(P) Member(M)  Option(O) View(V) Help(H),
DEeE B ? Structure

Member

"¢ PLAN
O T e+
Unit: mm

Analygs

v | A E|V¥ T|| weightkn) O Height(mm) | 0 1F —lax|eo —
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Option = Member xS i) |, Member 44 X 2 5 Opion s sie

Option for Member

Column

[1](5‘RC ("8 (" SRC  Direct ¢ Mix

Beam

Ground Spring

" Cone model

l5] &+ Mone

Young's Modulus (N/mm2)

I12] Steel 205 *1000

ls i 1. Japan/Us. - Set
[10] Rebar Size Table
[14] Damage Index

[6] + Mot considered

l2] @« RC 3  3SRC ( Direct  Mix [7] + Motconsidered Considered
3 Wall Masonry Wall
[ ] QUEE @S (@I (@ ITEH @0 [8]:‘-‘ Mot considered " Considered
(brace) (brace)
Floor Slab External Spring (above basement)
[4] 2D Rigid ¢ 3D Rigid ¢ Flexible ¢ Mix [9](« Not considered ¢ Considered
(rigid plane)

 Direct [10] ¢ Mot considered

[11] " Mot considered

X

Seismic Isolation

" Considered

Passive Damper

Monlinear Shear Spring

&+ Considered

Monlinear Flexural Spring

¢ Considered

RC: Reinforced concrete,

S: Steel,

SRC: Steel Reinforced Concrete,

Direct: Direct input of force and displacement,

Mix: Mixed mode

s [3] 08 [2] cosi [1]

[Direct] <[SRC] ¢[S] ¢[RC] sl 4R Wi A
Al d leSe Jale Weae! e € lam)
A" U aS 0ed e alls aly ool cudil

19358 8L Liae ) e MU

-~y

RC S ( SRC (" Direct| T Mg
Beam

" RC ¢ S5  SRC ( Direct  Mix
Wall

f* RC 3  SRC (" Direct { Mix
(brace) (brace)

22
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S sl gime A () )y Csliie Al
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B Clearh X

Clear all member information?

YES MO
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L s el [4]
= A Anbia Sl z A IS e ) g g i Asdia 0 JSUE a6 i 52 la 2D Rigid
Al
UL (e la JSS et G Giga Blad (5l 1 4w la 3D Rigid
s 88 i Gl 5 el b 5 S dadia o JSG jud ) 0 1 ey Cllaadl Flexible
230 e 3 Ania
AL e Gl aiia a6l dla b s i day) yd i gae Mix
) ¥ Ground Spring [5]
WS dlae Gl e dae b)) ) (B thas A e
(e (e (o e 5 (S s (535 ) 5 Taiae
»2E 1aa [6]
Jd e e olSina [7]
< Ol [8]
Isa 8 Lol pea Gae ) Vb xS S [9]
B e i ¥ [10]
Atan elad ol Ly 5 i )5 5l i L 50 (o sla B 52348 Kl jaS e
s e Shed i []1]
s eladl b 5 SiuY el 5 le G da b 50 hed ola i 5348 £l paS e
Sl 2Y 5 Jsa [12]
38 by sl grans o il Jsaa [13]
sl sanie VL 5 a2 plailind () 500 Sl 5 W G (Ui Gl et

Rebar Size Table | 1. Japan/U.s. j Set

Bar Size Table =
C"“‘;‘A\ L;Lds aJ\M\ASAL\J}AAJJ
Reinfordng Bar Size and Area {mmZ2)
. Sl L N
Standard Original > (C C ) . N =
De(37) [3167 p2s(z9) [642.2 s1 [o e OIS i dald
D8 49.51 p32(x10) [794.2 s2 [o i\ oyl Cialise 53 S 2 ) 5 L il 8
DiO(#3) [71.33 D35 856.5 s3 o R T P B S I
D13z 4) [1285.7 D38 1140 s4 |o
D16{# 5) [198.6 D41 1340 55 D
D19{# 6) |[286.5 D51 2027 56 0
D2A£7) [387.1 57 0
D25(%8) [506.7 58 D
~—
N\

#2~#10 are U.S. standard
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QLA Gl pad sala (el UL 0 A4S AS QA o 6dS 551 ) ) (Eurocode) sos S il 55 e el

Rebar Size Table | 2. Euro

] _set |

LK

Chars

D28

D32

D40

D50

Bar Size Table

Reinforcing Bar Size and Area {mm2)

Standard
D6 [227
D& [s0.27
D10 [78.5¢
D12 [131
D14 [153.94
Di6 [20108
D20 314.16
D25 [+087

615.75

<l D #hoﬁ\d&;@hﬁ\}éﬁac_&m

1256.64

1963.5

Original

B i

|

A=1D%4

56

57

58

OK

0T

Damage Index b 5 @ lua (aili [14]
G i padld 5 (ANg) K5 (Park) <Sob @led (adld «@jlid jadld g g 50 sl il
4o Lalal ol padls e il i o (5 n ol o oa 5l ) oy sam ds a8 Ui <y e 4 (Fatigue)

S dxal e 8 glaial )"

Damage Index

DAMAGE INDEX

1. Park and Ang Damage Index: D =UmiUu + B Uh/Uu

Uu B
RC Column (Flexure) | 19] [02
RC Beam (Flexure) |15 [02
RC Wall (Flexurg) |15 [0.05
RC Wall (Shear) |8 [01

2. Fatigue Damage Index

c K
Steel Beam Connection | 4 | 0.3
Damper (Bilinear) | 4 | 03

Umn =dm fdy
Uy =du fdy, Uk =En/Qydy)

usingthe Rainflow method
nj k
=E— ., U=CHNj
] - U= Cn

usingthe maximum ductlity
1
D= __Un [Um|w
Hm-111 ¢
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Frame Editor @

FLOOR / SPAN

H3
H2
H1

X 3

Cancel K

Frame Editor P

FLOOR / SPAN

o
i | Dialog

Clear all building information?

Cancel ‘ 0K ‘

STERA 3D ver11.3 s2)\S slaial

W st O Alald g Jolia dlams et O W

()Ou,su):s\hb)\m
4 ki Ol e 1l G5t Op alald 5 Jaiale Gl slass
sala i Jilde JSG 5 aSand Al 0 g el Claddia
o D8 Gl 8 Gl lalat L) 3 sad (et sl 00l
R

Jote A rd bl dans w

XO@aawaad Y alsl galaddlaxd =

Y Gga404aaa ¥ ralsl galandlaxd  w
(4ls) adlan 5 J3lie ASI s alaas

Jie 7Y id bk daxd w

X gaawaaa e sl L galar ot w

Y Ggaaadad Ve b galad ot w

ply o e adlady 5 Jole Alaad ey s dlae) QAT )
S0 8 e el a5d e oalie Jlie JS5 2 4S iy pady
Gl ISy 4S 1) laial cile Sl aLad U 4S 2y e e )
Clail 1 "NO" &1 a bl ea S S ol agay =g
iy a9 Ay 485 1 et cile Sal et a3 55 e S
Led il Gala uaa Jae i€ QA 1) "YES" 4y R4S

S8 e pll
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o sbae) ekl g o F

RC Column b s 4a,l ¢ G5 7.

el saliinl 23 K e odliia sl dndia j34S (@) Cuadle b ) ealdial L adl 68 (s
oo oaalie Jlia JSG H0 4 | st Azl

Column Editor = dl 2 2)ls D s B (s 5y Ol (e il
i A 18l e Gl (g N D jle 45 d2

COLUMN s 05 3 e ) a4l
™ e (m) -4 s 4 50 50 b Sl K g Y 5 X
%r: B [600 4100 o : : Heside D8 calue S e olsie 4 alald cxigd
gi : D [600 @2 [w0 ar :;,'_f__'.;; | ] ) A (on Gl

cs %uﬁi oo e ool 5 o Kl dlaed el Cign
g Main Refforcement Bar Main Reinforcement Bar o 3l o)s
o comner 4 - [pz2 5] saiy O 1y i a)ee palia 5 2 sad saldinl
3 xsiee |2 |- [oz2 1] (Nimm2) YL QN k] W U

g]i vside |2 v |p22 v| 8D [295 Caglia 3 SD V8 Caaglia et (gl m
o [ — owad b)) polee il e dFC R LG
ﬂ xside |2 ~|-[p13 +|-@[100 +] LS 3 g a8 G polaa

1) ADD 4xSs e Sl alad (0 S 2l 3l 2ay m
o) K oadlea) cleddal B bsaly Lid

Yside |2 ~|- [D13 ~|-@[100 -

S0 ]2 lacl 4 iy 5 ey cledhl Al Caa
Concrete { Nimm2 ) ilad Sl 1) OK 482 (5220

s 1 (O55m) 51 o s sume e Ml ol 2 5 e
5 )y [COPY] 4aSs o8 SSulS L 1,

Import ‘ Export ‘ ADD | OK |
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Column Editor

Size (mm)

COLUMN

Main Reiforcement Bar

4 - |D22 ~
Xside |2 ~|-|p22 ~

carner

Stera

EXE

Exporting data is finished.

i)
p

Concrete ( N/mm2 )

Fc |24

Impaort |

(N/mmz2)
5D | 295

B[00 ~

100 -
S0 | 285

OPTION

Export | aD | ok

STERA 3D ver11.3 s2)\S slaial

0 4S «Cdefy sae g8 noal il b »
ﬁa&g\ﬂ@‘qﬁ@o&mdg&ﬁ,.aj
S et Liac ) dad () 1) o 8 (i

Pl — o SO D L O o S — T

il i o [Export] 4«83 4 (3 S S L =
So 4 ) st Jhe lsie 45 Liae) gl wal
did S sk 4 1€ e e JU
Jwa  »"Data_column_re.txt"
2sd e A STERA_3D 45

Lac) sla ooly 2l &8 o [Import] &S2 b =
aidly Hhi j A€ ol Gie Q8 SG 1)
J Ll i sl 3l Qi Cae b Sl il
A0 S 0ad b

o2k las TAB dau 534S Gl Liae ] (sla oala by e W <S5 "Data_column_re.txt"

Wi ctth Crom)
800

600
600
600
600
600
600
600
600
600
600
600

Hei ght (mm)
600

600
600
600
600
600
600
600
600
600
600
600

27

d? vsize wno_i
40 9

40 9 1
40 9 1
40 9 1
40 9 1
40 9 1
40 9 1
40 9 1
40 9 1
40 9 1
40 9 1
40 9 1




Column Option Editor

COLUMN OPTION

Amplification Factor for Steel Strength [0, 2) 11
r Flexural Spring

Z)ndependennoer, My, and N

{* Multi-Spring Model for Mx-My-N Interaction

Nonlinear Shear Spring
Qc= |03 Qy

Ry= |0.004 -Yield shear angle
Ru=[0.01 - Ultimate shear angle

(K0=GA)

Numerical Integration Method
(¢ Average Acceleration (ignore negative stifness)

(" Qperator Splitting (with negative stiffine

D5l andi gy L da o

STERA 3D ver11.3 s2)\S slaial

O o L dd alse JOPTION] s 2
_.J)S saalia

O Ko w0 SV G Gl e
Sl om&ﬁ)ﬁ)dw\ U_\A}GA

Lidae (1 5) a0l 58 on e e (Shed i 5)
Ju (24N 5 My (MX ) » Jiiue sla
¢ MX ha e (1S,00 gl MS (U i)
O3 A Ui Slaki i Qi N s My
sl MS Jx L)

Craglie Cad Gl sie 43 Qe (o S Caaglia
ui:\;a‘)\m NI RS ay pal &_eg)aj de:\lmj
M\oM&;J&JJOSM\)J%‘)ﬁ
oaad sl gl Aasl) ) o b G el
@iy 4 Ru 5 Ry «de Hn &
150« 0.01 (1/100) 5 0.004 (=1/250)

QS gy a3l sealy Jilad jo ) gaae (g b A S0 (i) il 8 (e el

= siie i Bl ARl o sie S (5 cpm b Gl S b () 0 LS lalis 5 padd
AL dadae AL ) S S Gille SR Sl

RC Option Editor 0 %
RC OPTIOM
R1 - Stiffness Degrading Ratio [0, 1] 0.5
R2 : Slip Stiffness Ratio [0, 1] 0
R3: Strength Degrading Ratio [0, 1] 0

Jae JS& J S sla el )b ¢ [OPTION] s5ie 0
PN (oa AT ) D pea A ) s
% (S Gl Gl G IR1

Ced) sl 0.5 ) @ _be trilinear hysteresis

(a3 020
09 Ghon] (R (4 8 (i lade 1R2

250 (< 0.0 ) @ be trilinear hysteresis

Sl (LA 0w :0)
DY Gy SalS a8 G laia 1IR3
Sl 0.0 <@_be trilinear hysteresis

S danl g " Ll )" 4 iy G (s) s L)
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STERA 3D ver11.3 c2o0\S slaial

RC Beam & 9 4al ¢ (g 7, Y

Beam Editor

Type

m
[
m

BEAM

Size (mm)

B | 300 d1 |40
D | 600 d2 |40

S 150

= Tt

EL;

Main Reinforcement Bar

TOP 2 «|_ D22 -
BOTTOM |2 j |D22 j

(N/mm2)
SD |295

Shear Reinforcement Bar

|2 «|- [p13 »|-@ |10 ~| sD |29

Slab Reinforcement

[1 =] |p13 -] -@ [200 -] sD |2¢5

Concrete { Nimmz2 )

Fc |24 OPTION
Import | Export | ADD OK |

s#@wa&&&&w)dw\Jﬂdw\
gyl s pae iy D 5B U 0 Ols e
G b ) Qjle 4S8 d2 5 dl asad s )
D4 L Gaw e G e Sl alald ey
Y 50 e Kl R atia 8 Gy 5 Yl s
3 ALe Calue S e Olsie 4y alald caigh oan
) A (on Gl
OOl e oLl o 1ail g la o Kl dlaad (et Cga
5 03 sad 023l Main Reinforcement Bar Jis
Gl i3l sla epaiy O 1) ki a5 pilie
S Cagia 5 SD oY 8 Caeglia G ) 0
O ol Lasd b ) e il e RO O
S35 o 2

1) ADD 4eSs GleDUal ol (2 S o))y 5 e
Giga d) a2 K adlca) el B sala jLid
480 (8 ‘_5\..4.{:\ 4 Qﬁé)} od)\j Sale Mdal J:\:\U
Al SQIS T OK

L1y () @) ook same iUl ol il i e
S R s sl [COPY] 4aSs 3 S S
sl 2 48 «Cdefy sac g 6 (Al Qi b
Gad Ul elie il g e a5l e sl Jiie
N N B

sl 0213 1l 55 e [EXPOr] 4eS2 4 a8 SGE L
e J SO ) Osie Jhe Olsie 4 Lac)
e dé JSaa sk 4 S il
abg w3 "Data_beam_rc.txt"
sl e Al STERA_3D

O 1 L) sla sala il 55 (e [IMport] 4<Sa b
S il iyl Sl e J S
s o2l ol 8 L by o5 0 )5 Ji8 e i
A5

29




STERA 3D ver11.3 s2)\S slaial

' i R’ .‘ ¥ ‘ l J \ ¢ OPTION ] J
JR e (L} )) 54 [CX
Beam Option Editor @ [ ];)S AL
. ]

BEAM OPTION 305 o UL VS G b g Caa e
RIS G S R P IV I
Sl paS e lu Jige e & jbe Rs =
0.1 an by of SR ) 4SS
Sl eadias £ ks i Jsh
o JUES 1 Gu i Jae IS5 4S sla il g
gk e pal ) ) gea 4
0 B JE G (b (i Gl R] w
<l 0.5 31 @ be trilinear hysteresis
(CuA3 052 10 G
08 Jiad (s G (8 Gl )l tR2 w
7 KplKy - Stifiness Ratio over Ry [0, 1] 0.001 = 0.0 )} < ke trilinear hysteresis
Sl (G 05 :0) 8L
00 CN GAALS G b iy )l (RS m
sl 0.0 <k trilinear hysteresis
U a4l U Gy )l Ry
.Sl RU is 1/50 (=0.02) o e 4S 53 93
2250 Ry (i G 5l Gl (Kp/Ky =
Sl Ry 0.001 o i iy laia 48
2250 Ru (i Gt 51 &l (KU/KY  ®
) <l RU0.001 o s iy e 48
(234 e i 53

1. Amplification Factor for Steel Strength [0,2]

=

2. Rs : Effective Slab Ratio [0,0.5]

=
m

3. R1: Stifness Degrading Ratio [0,1]

4 R2: 5lip Stiffness Ratio [0,1]

5. R3: Strength Degrading Ratio [0,1]

=
]
a

FIT1131°

-

6. Ru : Ultimate Rotation Angle [0,1]

8. Ku/Ky : Stiffness Ratio over Ru [-1, 1/1000] 0.001

30



||
WALL (==
Wall Editor ==
WALL
i gl :
m 150
W3
Wi L
W5
W6
W7
Wa ) )
Wo Shear Reinforcement in a Panel
W10 SD (NImm2)
wi 2 ~|- |p13 ~|-@[150 ~| [295
Wi | ] fon ol -efrm o] [w
wir T
Copy ‘ Concrete ( NImm2 )
Fc |24
OPTION
Impart ‘ Export ‘ ADD | OK |

STERA 3D ver11.3 c2o0\S slaial

RC Walls i SlS cal s ) gaa 7,V

(RCWall) b 5 s S3S cal g0 6.2
8 il 15 a5 3 Ll il ()l g

e;\-’\.m@)u \)dﬁl&\.&aiﬁn%\__}
t(mm) )\}:}J Cudda cj\.\ﬁ\ T

il g e gl o 3l g La g dlast QAT Caga
el oy Qe 3 48 5350 sl oy )
S QAT s sala i Jilaa

LI Cielia 5 SD oY 5h Cueslie Gt )
e i L)) palie ol il S e RO R
S 2y o A

1) ADD 4xSa cile Sl alad (3 S 2505 ) 2
20 a2 K adlaal e el B oala jlia
A4Sy sam sliac) 4 (8, g 02 )l Cile Sl
il SUS 1, OK

3 (U2) (51 o s same caeal alat il 55 e
Bt s )2 [COPY] 4aSa 3 S SUK
» S «Cdefy s g5 Al Claml L
Al (oo 5l (o0 0l Type Jiie j guad
S et Lae ) dad () 0 1) Gl Gl e
s3ld 2l ¢ e [EXPOrt] 4eSa (3 S S L
Al sl e QU S 4l Lac) gla
44 a2 "Data_wall_re.txt" Jéa ) sk
sl e sl STERA_3D

1) Lae) gla oala 2l 5 (e [IMport] 4eSa b
Al aidhy Sl 50 S o)l S QU S )
AL Al (L) edisd )l JE Cwd
AL s (e )erd )la

a0 Jdd ) OK 4wSo lihal uus
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Wall Option Editor

WALL OPTION

1. Amplification Factor for Steel Strength [0, 2]

2. Reduction Factor for Stifiness [0, 1]

3. Reduction Factor for Strength [0, 1]

Nonlinear Flexural Spring

(" Independent for Mx, My, and N

(* Multi-Spring Model for Mx-My-N Interaction

T
s

—

OPTION

STERA 3D ver11.3 s2)\S slaial

1S ealia )55 (e 1) did 3, 90 [OPTION] s 5 2

Cuaglie 3 R0 sl 1.1 2V s msh (hy el
) onliind U adl g e ol ond 4 £ a3 3 e
28 uai ) o laia (OPTION) s sie

)l G sl )l 52 adlg) gla S g R ki
1) S SS9 8 @ pa b il 68 (e
Sl 0.2 U= A Gl Jlse s aals

2 (OS5 el ) L dsmy Dpea 2
Caaglia (RS Gy i 92 S i b il 65 (e ¢ )5
Sl 1.0 =8 Gy e awa alS ) (24
Lodae (1)) il (oo i pe ohad i (sl 0
(L i) Jx (2L N 5 My MX s)n Jiiua sla i
Gl )N 5 My « MX (ha e (S 500 ) 0 MS
Sl MS dae i) 3 (a8 Gy Silaglati aniS

RC Option Editor x
RC OPTION
R1: Stiffness Degrading Ratio [0, 1] 05
R2 : Slip Stifness Ratio [0, 1] 0
R3 : Strength Degrading Ratio [0, 1] 0

Jae JS& J S sl jial b ([OPTION] ssie 2
PN (oa AT ) D pea A () s

trilinear 2 (Sdw J)E G (i B G G 1R
Osn 10 @) il 0.5 ) @le hysteresis
(Cuas

09 Ui (s G (a8 (e jlase 1R2

:0) .28L = 0.0 ) < _le trilinear hysteresis
Sl (i e

O3 M alS G (g8 e laia 1IR3

Sl 0.0 < _be trilinear hysteresis

S A e " slaial " 4 ik i e ) Lkl

32




STERA 3D ver11.3 s2)\S slaial

(Steel Column) s sb gim 7.¥
S RIS 55t ) s st aale S5 DA )
sddiud 2y S8 e Oy pal (SUL 5 Gl ) G 2
COLUMN (@) RS
S QAT Size(mm)casd H) ) ¢ siv adala o il
ol .\:\.\\}SGA E c&.}\g d).\A B cFy Al ga e\i;l.n\ sl =
3 sl |y A Uy

COLUMN sala HLEd | ) ADD 4xSs e Sl ol (30 S 3505 3l aay w
—= Size (mm) 5o,y cileSal 4l Caga (23 S adlizl Cile Ul
H B t e Al SIS ) OK 4eSa sany sliac) 4y (8
g;‘ [0 [s00 10 10 4y X ) ealitad b ) (A8 gme oDl Bl algi oo w
e A8 S [COPY]
C5 Material Strength (Nimm2) " i il 8 e «Cdefy sme g0 oAl Alaml L.
EE A 12 ; . -\:\-\5 (:-\L-U Lac) 4aa ) p 1) ajd iy
¢ b Iy Lae) sla o2l 2l 55w [EXpOIt] 482 (2 S SIS L w
c10 Jhe gk aila e e J SO 4
& Y;ung;ﬂlﬂs [f;;mg : B "Data_column_steel.txt"
g}i ’?.BOK—L| Jlé o ) biac) (sl sala il g8 «? [Import] wol .
: T+
e L 3 (Al ) m
or OPTION g e
Copy mpot | Expon| oo | ok |

H A
—_— T
t2
H 12 H 41
ke B tlq
-
t1
—_— —
H-x(I) H-y Box Circle
A0S el )58 (e 1y did 2)) 54 «[OPTION] s 0
Steel Option Editor x| | Cesie 5 & 5 o 1.1 Vs ad Gy Ceglie m
STEEL OPTION a3 G (SR Cuud 5 el aid £ i 50 el
<l 0.001
Amplification Factor for Steel Strength [0, 2] 1 )Lu By O\)S - \J ui.\us J.‘ G‘:‘t' 1oz ).\c u-“-u - y .
Kp/Ky : Stiffness Ratio over Ry [0, 1] 0.004 D LS‘)-.’ L) Mon B 4:‘5)5 )'L‘-‘ JJ" 47!3}\ (‘-‘L": DX Q‘ﬁ.)S
Bucking )51y Jise Sl Gt S ol RS (8 R las
f Mot considered A
 Considered B0 sla i b Jae (l il e i e ek B (gl m
S MS (5 in) Jae (2 5 N 5 My eMX sl inss
Nenlinear Flexural Spring A Qs 1) N s My ¢ MX A pe JaS)al
" Independent for Mx and My .m\ MS d-\‘\ \A_u‘ By ua)s U‘““:‘ ol .'}. -
t« Multi-Spring Model for Me-My-N Interaction
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Steel Beam ¢¥gd i 7.0

o
BEAM (‘l‘)
Beam Editor X
BEAM
T Size (mm)
H B t1 2
E;‘ H- 600 |20 [10 10
B3
B4
B5 Material Strength (N/mmz2)
BG t3
B7 Fy |325 H
B8 1
BY
B10
B14 Young's modulus { Mimmz2 ) B
B12 o
B3 E |205 1000
B14
BIS
nac Shear Spring

(¥ Elastic

Copy

" Hysteresiz damper

1. Bilinear
Import Export

OPTION

o/

A il Size(mm) Cwed ) )y il adalia 5 il m

Wil sice (B« Bl Jsde 5 (Fy cdlge Craglie (i g @
A3 st ) o B G eilie

(2 b SEY ey (1)) s e Bin )8 sl p =
o o) el ) Orined S QAT ) s
Ailad saléiud « Bouc-Wen Jw» L «Bilinear» ) il s

G oala jLad |5 ADD 4xSs e Sl alai (g3 S 3yl j) 2ay m
o))y cledtal Al Ciga G 23 K ddlal cile MUl
el SIS OK 4aSa (5223 Al e 4y (48

4y X ) ealiiad L1 A8 gme DUl alad Al o om
4 S [COPY]

iy e 231 58 (o «Bdefy sae g 58 ol Gl Ly
S et Liae ] dad gl 0 ) (L

Laac) (sla oala aiil 68 o [EXPOIt] sS4 (2 S S L =

die sk il ple e dE S 4

"Data_beam_steel.txt"

GG ) ) Lae) sla oala a8l 65 (e [IMport] 4eSa b

Sl e

A lid )y OK axSo lihal s =

Steel Option Editor / X '

STEEL OPTION

1. Amplification Factor for Steel Strength [0,2] | 1.1

0.001

3. Slab effect to amplify flexural stiffness [0, 2] 12

2. Kp/Ky : Stiffness Ratio over Ry [0, 1]

4. Buckling

(¢ Not considered

(" Considered

S oaliia ()l 58 (e 1) b 2 ) 54 ([OPTION] 520 2

Caadia 31 8550 il 1.1 2V 58 b Gy Coe i
el ) G (B a5 02d 48 R ki 50 e
<l 0.001

Loy dh S dib 4 s e ) Cusli Gy e
srardly B A5 e g Uy G 1.2 il
b e g e ) ke a5l Judlie 6 o)k
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CaS b a5 M QLS S RS 3 sl
S 25 1) yise

34



STERA 3D ver11.3 $2\S laial

dae @l 1) oY Gsla el by 503 S o3l ([PROPERTY] s 53 ) o8 0 58 ) s a3 sl 1

1. Bilinear

Shear Spring
(" Elastic

(¢ Hysteresis damper

| 1. Bilinear vI

PROPERTY

v

2. Bouc-Wen

Shear Spring
(" Elastic

(+ Hysteresis damper

|2, Bouc-Wen 'I

PROPERTY

S 35 G ) s

Property Editor X

KO

Bilinear Hysteresis

— Stiffness (kN/mm)——

e

— Stiffness ratio

K1/KO '07 Fy |°7

—Force (kN)

v
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Property Editor

- Stiffness

KO

Bouc Wen Hysteresis Model

(kN/mm) {Force (kN)

—Parameters to control loop shape

N

Alpha

| 2
| 0.01 Beta |05 Gamma |05

—Parameters to control material degradation

A

D_A

"
0 D_Myu |0 D_Eta |0
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Steel Wall (Brace) (% 2 jge) sV 58 )l g0 7.7

‘E‘ AL gy o A e paie YL AS Sjpa 0w
WALL (22 558 a3 15 5 e 55 a8l 55 e cadl
il AT

e || Type 1, )5 1 s bes IS5 g5 a3 1y
STEEL BRACE DA Qe JS3 oy Caand o 4S (Type 2 ...
Tipe Upper Beam Type J;\:ibu ol ..\SJ\J

B B - ) Gosse Gaos IS ped akl) Wil e m
iz A8 Qlas"Hysteresis" 5 "Elastic"))
s Ol oo 1) QS G (S8U hd e ) i
e —il "Wakabayashi" s BRB Bilinear
:xs # Type1 C Type2 " Typed  Typed  C Types . s o .-JJS

:m? Axial Force-Deformation Relationship th':ﬂ ‘f ADD B ul-;)\.l:‘.euiud)s A‘)‘f J‘ =
s - et W Gea o 28 Al aledal B sald
:m @ Hysteresis PROPERTY 1) OK 483 sam glae 43 () 5 03] 5 e Dkl
:m 1. (BRE) Bilinear e J‘-)E

- O el L)y (A8 giae el Al il 6 e
Copy | Import | Export | ADD ok | S oS [CQPY] S

wls o0 «Wdefy sae ¢ 5 Al Sl L o=

S aalali Lae ) 4w gl o)) Bl s
*BRB: buckling restrained brace s 22ly 0l 5 o [Export] aaSa 4 2 S SISL =
Jhe sk apled daad e J S 4l Lac)
"Data_brace.txt"
) Lae) sl saly 2l 65 o [Import] S b =
Sl e 8 S

Property Editor J e

Brace Froperty

Area ofsingle brace (mm2) | Alai )5 1) dd 3 ) 5« ikl [PROPERTY] s 2
Steel strength (N/mm2) 4490 (mmZ) J-.‘-.’_)L@-A ‘_g‘_} caalie -
R - Effective slender ratio 60 Y Craglia  m

e GuSo b Culd
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Steel Reinforced Concrete (SRC) Column b 5 S e sla o5t 7.V
COLUMN (@)

Column Editor 5|
COLUMM
b1
Type b 24y
Size (mm) ] Tea %w “Im
c2 E 8 |EUD o |4U — Type2  Type3
c3 b
C4 D |B00 d2 |40 of
c5 | | P'Ib:l
CG
C7 ) . hl
ca MMain Reiforcement Bar ~ Type 4 © Type 5
ca corner 4 - |D22 =
c10 Size (mm)
31; X-side 2 «|- |D22 ~ (NImm2)
h1 400
C13 vside |2 ~|_ |D22 ~| SD |295
14 b1 200
C15 A
sl Shear Reinforcement Bar tw |6
Copy Xside |2 |- D13 ~|-@[100 ~| v [
Yside |2 ~|- [D13 -|-@|100 -] Stes! (Nmm2)

SD (295 Fy 325

Concrete ( Mimmz2 )

T | OPTION

Import | Export | ADD oK |

alai didai ) (SRC Column) 45l Beasai )l 515 did ) 50 O 58 (o0 i 0l 2
2wl RC Column sis (et RC L 5 Osis Crand
2wl (RC Column) glhas (i sin (i J8 Jie <33 (o) 52 [OPTION] 50
s 251, (h1, b1, tw, tf) b ol
Wiy ) Fy Cwed =
Alas SIS ) ADD 4eSa samy gliae ) 43 () 503l 5 e Dl adls Cagn
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S il Line ) ded (gl 1) o iy oplie 218 e «Cdefy sae g 58 (Al QBTG .
oshy ke e Jile 8 SO ) Liae) 6l sals 2l 55 e [Export] 4eS2 (0 S SK L .
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A 3l e i S 1 1 Liaed sl sals 3l 55 e [Tmport] 4sSo b s
Ay L | OK 4aaSa lakal olgdil jo

37



STERA 3D ver11.3 s2)\S slaial

Steel Reinforced Concrete (SRC) beams b 5 S o sla i 7.A

Tr
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Beam Editor =
BEAM
Tipe Size (mm) 5
CEE - B | 200 da1 |40 E[ 1 —= =Tl
"~
]
B2 mz[ Ih:l
B3 D | 600 d2 [40 £
B4 5 | 150 i
B5 [
B6 E
B7 . )
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B39
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el e o
B12 BOTTOM |2 ~|. |D22 ~ SD |295 200
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B14
tw 3]
B15 Shear Reinforcement Bar
B16
tf 9
B17 2 ~|- |p13 ~|-@ 150 sD | 295
R18 he
Copy Slab Reinforcement Steel (M/mm2 )
1 ~| o1z ~|-@ [200 SD |295 Fy [325
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Fc |24 OPTION
Import ‘ Export | ADD 0K |

ailad Qa3 ) (SRC Beam) 45l Bed gai 35l 515 dad 30 ge o)) 53 (o (i cl 0
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"Data_beam_src.txt" J%«
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=l
WALL (U)
Wall Editor @
WALL
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wi P :
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W3 A5
Wid L R
W5
W6 i
W7
1
133 Shear Reinforcement in a Panel Steel Brace
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W1 2 ~|- |D13 -@|150 ~| |z95
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OPTION
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S et Lac | dad ) 1) (md iy podlie 2185 e «Wdefy sae g 58 p AT Sl .
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Export |
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Q-R relationship
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Ol ol IS5 s [PROPERTY] u)i el L)) (Uis ja- ) me) M-R aday) @):m\)gw

S 2 ) Gl e sl

M,
MOMENT
M,

M-R relationship about Y-axis

Maoment (kN m) Rotation

me |0 Rec=Mc /KD

My |0 Kiuko |04 /] 0

Mu |0 K2/ko | 0.001 I'd x
o [0.001 0]

M-R relationship about X-axis
Moment (kM m) Rotation \W
Mz |0 Rc=Mc /KO
My |0 Kiko |04
X
M-R relationship Mu |0 K2/Ko | 0.001

KO=GEI /L
OPTION
R OK
PROPERTY

17

S35 Yosse dss (My) 55 Ciase adbail ) ) 1) la jial ekl w

S 3y X)sae dss (Mx) 55 Ciage adbai) ) ) 1) la jial ekl w

231 55 e ([OPTION] L5l 3 oaliind Uy 35 (oo Jxd RC sl o s & 53 (51 [OPTION] 482
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RC Option Editor .

OPTION OF HYSTERESIS MODEL

R1 : Stiffness Degrading Ratio [0, 1]

RZ : Slip Stiffness Ratio [0, 1]

R3 : Strength Degrading Ratio [0, 1]

OK

1T

%) Dpseal 3 4Sgand [PROPERTY] 428 ) eaiiad b 1) (b Ui8gn) QR adal,y la el ikl

ilad ) g ol sl saly (Ll

Shear Editor *
SHEAR

Q-R relationship about X-axis
Shear (kN) Rotation

Qac |0| Rc=Qc/KO
Qy |07 K1/KO ’U-T
Qu |c| K2Ko [0.001

Q-R relationship about Y-axis

~Shear (kN)———— - Rotation
Q-R relationship ac Igi Rc=Qc/KO
K0=GA N Kiko [04
/V Qu Ioi 0.001

OPTION |

S )5 X ) 2 (Qx) 3o Ui Akl ) 1)L sl Lkl

S 215 Y D 2 (Qy) B i akl s ) )L sl Lkl .
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23 58 o JOPTION] Zslin ) odlitisl b 35 e Jxd RC sla 0w § 53 (52 [OPTION] 48

(S aalat ) Gy gadn | o) s Jae gl el b

RC Option Editor

OPTION OF HYSTERESIS MODEL

R1 : Stiffness Degrading Ratio [0, 1]

R2 : Slip Stiffness Ratio [0, 1]

R3 : Strength Degrading Ratio [0, 1]

X

0
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(O i Jae () yiel b adise (3 S )l 5) o b 5 55 7))
BEAM (F] sy,

Beam Editor x
BEAM
Type Section (m) Material
E-_ Alarea) E (Young's modulus)
”~

M a

y 10z

B2 I 0 m2 22000 N/mm2 C —N

B3 o Z—oi
I (moment of inertia) Poisson ratio

B4 EI

gg [0 mé 0.16666

B7
B2
B9
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B12 M-R relationship Q-R relationship

B13
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B15

B16

B17

R18 v

R R
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Import Export ADD oKk |
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EA Gl 5 ) e (2
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Alad SIS ADD 4eSa (azy slac ) 4 (58 ) 503 ) Cle Slal il g
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) sl 3 4Ssand [PROPERTY] 48 ) oaldivl U 1) (o 55 53) QR 4l sla sial J Gl

ilald ) g ol sl saly Ll

MOMENT

M-R relationship in lower bending

Moment (kM m) Rotation

M Rc=Mc /KD

Kiko |04

li
Mu |0 K2/KD 0.001

My

1

M-R relationship in upper bending

Moment (kM m) Rotation

=

Mc | D Rc=Mc/ KO

My |0 Kiko |04 /
M-R relationship Mu |0 K2iK0 0.001

KO=6EI/L

T

HIER

OPTION

. . oK
Re Ry Ru PROPERTY

A€ 250515 (lower bending) i Oml Gied )3 (o853 ja i ge adadl ) 4 Ja s e sla_ial L Gl w

A€ 35051, (Upper bending) i Yl Ghed 2 (o33 ja i ge adail ) 4a T s ja (sla el Lkl

210 55 e JOPTION] S slus Sl oaldind b 398 0 Jxd RC 6l o s ¢ 53 ) 2 [OPTION] 482

S aalai ) G sa da ) Gu ) i Jae sla el L

RC Option Editor x
OPTION OF HYSTERESIS MODEL

R1 : Stiffness Degrading Ratio [0, 1] 0.5|
RZ2 : Slip Stiffness Ratio [0, 1] 0
R3 : Strength Degrading Ratio [0, 1] 0
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32 sl ) 4Saand [PROPERTY] 428 O edliiad U 1 (8 33 59) QR bl sl yial o Lkl

Q-R relationship

ilald ) g ol sl saly Ll

Shear Editor

Q-R relationship
Shear (kN)

KO=GA

PROPERTY

>

SHEAR

Rotation

Rc=Qc/K0

Kiko [04
K2Ko [ 0.001

OPTION |

AES )l 1 (P U ada ) 43 bas e sl el L Lkl .

250 55 0 S[OPTION] S5l 3l oaldind b 258 oo Jad RC W ol & 53 51 [OPTION] 4sS2

i€ At ) geadn | Gy s Jae e il 4

RC Option Editor

OPTION OF HYSTERESIS MODEL

R1 : Stiffness Degrading Ratio [0, 1]

R2 : Slip Stiffness Ratio [0, 1] 0
R3 : Strength Degrading Ratio [0, 1] 0

X
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(O Jae sla il b (5)  aaiese (535 )5) sy 7)Y

WALL (‘—lﬁ' ) Dls

Wall Editor A )-\5 5 (;‘*"‘*‘3:~ 3 )“3 ‘LF‘::’JT’ )“3 d‘L“ (J‘“A-’b.. U:" -
K
SHEAR WALL (combined use of Lumped Mass Model) . . L. ! ’ GA d{}n
o sl R ) 1) ) s #1682l 5 (e
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T~ — Db ealdial L)) Ga ) e sl el Jly 2l 5 (e
w2 ke &) Mokt € 3, [PROPERTY] 4u X
W4 ) uﬂ“.? _AQSJJ\JW\)dA}Acé';“GH n
W5 ' -
W6 W5 o «Ddefy sac g 53 Al AL -
w7 ) ' ) . ey Lo .
w8 Shear spring Qs Bending spring Qb A bt Liae ) dad (g o)) a8 Uiy plaa
‘WM?U 4. D-Trilinear LI IA, D-Trilinear Ll sl sala Al g - [EXpOTt] 48y 03)5 ;5\7335 Low
W11 B . . A .
Wiz L Al e G JU S 4wl Ll
e i “Data_wall_direct.txt”
mg y OV Lae) (sl saly anil 58 o [Import] 4ol =
A 2l e S
Copy | PROPERTY | PROPERTY | an L8 | ) OK 4eSa lahal gisl jo m
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Import | Export | ADD | OK |
hd Jaw 1]
M, ---» Qb=Ms/h
1. Linear -
QS 5 m
> s Feall _
F i ~——6,--->Db=6bh
i / h
Ko D 'I’
PROPERTY |
(Qp Dp) S50s i
. Wt Property Editor X
(Qs 'D.J =R R
Property Editor X Elastic Spring

Elastic Spring Stiffness (kN/mm)

Ko 0 E+ | 0
Stiffness (kN/mm)
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[2] Bi-linear model

2. Bi-linear - I

F

Fyp---~ =7 K
‘£° D

PROPERTY

S 8 (Qs D)

Property Editor

Bilinear Hysteresis
Stiffness (kN/mm)
KO 0
Stiffness ratio Force (kN)

kiko o R o
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ek i (Qp -Di)

Property Editor

Stiffness (kN/mm)

Bilinear Hysteresis

KO |o

Stiffness ratio

K1/Ko |0

E+|U

Force (kN)

Qby |o E+ |0

[3] Normal-Trilinear model

3. N-Trilinear - |

PROPERTY

ek i (Qp D)

Property Editor

X

Trilinear Hysteresis
~ Stiffness (kN/mm)———

KO

;

Stiffness ratio Force (kN)

K1 /K0 0 Fc

K2/KD |0 Fy

1

e
o

(o]

[4] Degrading Trilinear model

Property Editor

[~ Stiffness (kN/mm)

Trilinear Hysteresis

KO |0

Stiffness ratio

K1/Ko |0
K2/K0 |0
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|4_ D-Trilinear v|

PROPERTY |

S d (Qs -Dy) ied 58 (Qp -Dp)

Property Editor X ‘ Property Editor X ‘

‘ Degrading Trilinear Hysteresis Degrading Trilinear Hysteresis

— Stiffness (kN/imm)—— ~ Stiffness (kN/mm)
Ko | 0 Ko | 0 E+ | 0
—Stiffness ratio—————— [ Force (kN)  Stiffness ratio———— ~Force (kN)

K1/K0D |0 Fc
K2 1K0 |o Fy
K3 KO |o Fu

Hysteresis control parameters

K1/K0 |0 Qbc |0 E+ |u
K2/KOD |0 Qby |0 E+ |0
K3 /KO |o Qbu |0 E+ |o

Hysteresis control parameters
Stifiness Degrading Ratio [0, 1] |05—
Slip Stiffiness Ratio [0, 1] |0—
Stength DegradingRatio[0, 1] [0

Stiffness Degrading Ratio [0, 1]
Slip Stiffness Ratio [0, 1]

Strength Degrading Ratio [0, 1]

{11 T
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il
4y Kl ealdinl b ) Liae ) Cilladfie &l 3 o ®
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S et Liac) daa ) )y U )
Eg Fc IT eﬂw Ls.)" D) t).éﬁ
can V¥ Ay L8 | OK 4eSo Lkl dgiil jy m
Copy ‘ ADD oK |
& PLAN o | = | R
O T o= 4 | E O -

Jnit: mm

s000 6000

bugi )y sac o led il e
| 4Seud (F1-F100) <ledle
alati |y eak saly lds Jlie JS

KYELY

Ly

F1

E?

b s ale sy 0 SIS L

S cada ) o il g e oS
—wi€ UK ) 555 0 s S
S e Ll il

BER(KN) 7200, Peks(mm) | 4000. 1F

<
>
Ie=1
-
Il
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(S5 cdla) JIa S Ly 5 b 7,19
SLAB(E) S | R PR e

Beam Editor EE]| | Jdbasi)l lu caline o) 6l il o8 addbp ) 2w
FLOOR SLAB I, 2l o« (2D Rigid, 3D Rigid and Flexible)
Floor Slab Type S odgal AT M)A e 4S (R e p )
E@ - | @ 2D Rigid (rigid plane) lai 5 184G (BF, 1F, 2F, ...) dalad g
;E _ ¢~ 3D Rigid W i e 2L (Flexible) sy callasi) 48 S5y pa 2
EE ¢ Flexible Sy ) eddie)l L1y sme g S
?E € 3,15 [PROPERTY]
oF (4 ) luamc) 43 () 5 0ol 5 Cledlal s Cign
13:; il SQS | ADD 4xSa (san
EE 4y X ) ealiinl L)) L8 gume el alai 2l gl e w
1 A STCOPY]
il PROPERTY
Copy | ADD oK |
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Juai) Sy 7Y«

mu@(_dl_ ) S 4 ety e pdbal 148 () ea 4y CONNECTION PANEL L 5 Jusdl Jy

Panel Editor

COMMECTION PANEL

Type of Connection
f« Rigid Zone

~ Panel Zone

A

Feduction Ratio (0-1)

—

[

Panel Editor

5

COMMECTION PANEL

Type of Connection
i~ Rigid Zone

f+ Panel Zone

= =Ivit

Reduction Ratio (0-1)

—

Jiy adals

R 3 G Gl e, i€ sl Jlaail dab Jaly 53 1) Jiy 4ali b cilis 4als J sk s 2l 55 (e Lad

55

8L (e (sae g 49) Vv 4l g
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ES SR AR
L s e ) 4dila )3 Lei ca gl (w oala L ( = ) JS3 42 «S EXTERNAL SPRING L 5 o & yid
sl G g8 Gl Ll AT Option s S 1) a8 Al 5 e Ll Gl Basement

(Spring)_ b (Pin) Sale | o8 4G ¢ 53 2l 53 (a m
"Pin" Cwend )l 3 o A arlat A€ Al |

EXTERNAL SPRING il
1pe of Suppor 2l 55 e ((SPring) s o8 4SS QA & jgn 2w
Type sailad oaliind (3 (sla a4y X )
& Pin :
0. Elastic,
;;-_ ¢ spring ’m 1. Lift up,
X 2: D-Trilinear,
gg 3: Air Spring,
SB 4: Base Plate,
g; 5: Pendulum
39
810 4aS) (g2 gliac) 40 (418 5 g0yl g Cile Dl Al Cga w
12 kel US|, ADD
513 4y K ) ealiial ) 8 gume cae DUl ol aul g o w
814
glg PROPERTY 48 (S [COPY]

ol il e «Sdefy sac g8 oAl QA L .

Copy ap | ok | S i Line ] 4t (g |y b i
Type of Support Type of Support Type of Support
™ Pin " Pin " Pin

f+ Spring 0: Elastic = i Spring 1: Liftup - * Spring 2: D-Trilinear

(rension) 1 (tension) "‘
Ka % kg é
1 4

Elastic Lift up D-Trilinear

q-w-b

Type of Support Type of Support Type of Support

" Pin " Pin " Pin

{+ Spring 3. Air Spring - f+ 3Spring 4:Base plate « {+ Spring 5 Pendulum

™ Kh=a(TfL)ﬁT qension)
é K1 m IM’ k| §
ol Q LT v, %
4 R T
Air Spring Base plate Pendulum
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iten=ion) iten=ion)

Ko Ka

( ) L Lift Up 84S &) ga [1] 00 5 ) 2L Elastic )8 4S &y ga 2 [0]

T

‘ Elastic Spring

A€ 3 ) s [PROPERTY] s 1) i Jdu i

|—Stiﬁness (kM/mm)

° I

( ) 230 D-Trilinear 84S &) pa y [2]
roperty Editor .
Degrading Trilinear Hysteresis
—atiffness (kN/mm)———-
KO 0
I 3,l5 [PROPERTY] G5 3l 1) b cladiia
—Stiffness ratio———  ~Force (kN)————— q:uS

K1/KO IU Fc
K2 /KO |a Fy
K3 /KD Iu Fu

—Hysteresis control parameters

Stiffness Degrading Ratio [0, 1] 05
Slip Stiffness Ratio [0, 1]

Strength Degrading Ratio [0, 1] 0

T T

OK
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Kl
1 Cl

) 2 g sdldiul Ajyp Sprlng ).\5 4S Gy g 2 [3]

Property Editor

Air Damper

Stiffness 1 (kM/mm) Stiffness 2 (kN/mm)

KO 0 K

B
damping force = C1V

;

Damping (kMN*s/imm)

C1

;

Monlnear Parameter

B

0

|

[PROPERTY] ssie jl 1, ,id Cliadis »
S )l
= U Qa4 Air Spring ¥ 8 =
254
F=K,(z-y)+K,z
K, (z-y)=C,-y®
Al

Kllz

1y

Stiffness (kMm)

K0 i My o

Stiffness ratio

Slip Model

Moment (kMm)

|

Initial Slip Angle

0
K17 KD Re) |0

Rz

l‘/—)x

mY 0
=S S

Ry

’7
Ri() |0
Ry(+) |0
Ry() |0
OK
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b
# ¢

) Base Plate )} edldiul &) sia )3 [4]

[PROPERTY] st 3 1) s cliaiia =

kel 3l



Kh=a(Ts) T

A

K.
L Ko

v

( T

ftension

Pendulum Spring

1. KO : Axial Stiffness (kN/mm) 0
2. a:Horizontal Stiffness Ratio [0, 2] 1

([ Horizontal Stiffness Kh=a (TIL) )
OK
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) “Pendulum” Jsuly ) eddinl &y sea )3 [5]

[PROPERTY] Gssie J) 1, ) Cladia =
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Seismic Isolator b 5 ) o)A saliS jaa 7YY

Lad a8 20 K o Jlad a&a 4y R ol 250 e s2ld il (i)d&‘:qg\‘,)}xom\_\;)}\ws&\ﬁ
Al A3 Option st 11 of

lsolator Editor % lsolator Editor Y
SEISMIC ISOLATION SEISMIC ISOLATION
. : Type of Isolation Device
Type Type of Isolation Device Type
[1. NRB (Natural Rubber Bearing) ~ Lolimeiia i S Her i) hd
~ __ 1. NRB (Matural Rubber Bearing)
12 Hysteresis 12 2. LRB (Lead Rubber Bearing)
13 13 3: HDRB (High Damping Rubber Bearing)
14 ¢+ Linear ¢ Normal Bi-Linear 14 4 Lead Damper
15 i . . .
15 ; ; o 5 Elastic Slide Bearing
16 ® FEGENG (@ [IE ERLmeE 16 6: TPB (Triple Friction Pendulum Bearing)
I7 ¢ Bouc-Wen :; 7: Original Isolator
12
19 19
110 110
11 1
e

12 A F 112 Ly F
113 113
114 114 xep
15 S 4 o 115 o
16 v i e 118 T D

Copy Copy

Mumber of Multi-springs 2 - Mumber of Multi-springs 2 -
Vertical Stiffness Vertical Stifness
Kv /KO |[1000 Kv/K0o | 1000
PROPERTY PROPERTY
Import | Export | ADD 0K | Import | Export | ADD OK |

ri€ AT 038 55k ) 1 Isolator b s eauS s oS 2 5 e
Natural rubber bearing (NRB) & 5 (sxub Siv¥ Sl 1

Lead rubber bearing (LRB) & 5 2w (Seind S pils 2

(HDRB) L 5 YU (ol e b (S Sy 3

s e 4

S W) Sy 5

Friction Pendulum Bearing (FPB) L 5 SSdawl K5l Sl 6

/lo—ox hal Y ol 7

|
i J

!

(2648 SHpa 2

w

L

Ailad 4zal ye s i gl (5 IS laial y 4y yid Gle Sl Chga Lakal

1l 1000 ) ke cK el s 5 KV 053388 (s Gy Casd i jh Gy ke
S AT (10 8 ¢6 ¢4 «2) Jin sk (2588 (5 5 I il 55 e 1y i Sl
A i Lae ) dad ) 1) 8 (i e 21 5 e MIdef" e g 58 AT AT
A€ jla "Data_isolator.txt" e Jd 4 [Export] aaSa L) Lae) sla oala aiil 6 e
S 2 )l [Import] 4aSa b (e J8 G ) ) seae (sla oala il 65 e

S SIS TOK] s i) 6 0

AN NN NN
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Natural rubber bearing isolator (NRB) L s (sxub (Saiwl Sy sly [1]

4w R sl g oa (NRB L 5 s Jhalas ) oaldinl Caga
SEISHIC ISOLATION L s (Linear hysteresis) (hs (ujius sla
.S lasil )y (Hardening hysteresis)

Type of Isolation Device

Type . - . PR
[1. NRB (Natural Rubber Bearing) ] [PROPERTY] 4xSa)l sdliisl L)) i sla (S35 Likl
: 2K ) )
:g Hysteresis St DL
14 " Normal Bi-Linear
:g " Hardening ¢ Modified Bi-Linear
7 " Bouc-Wen
18
19
110
111
112 P F
113
114 xp
115 Ko . . . L )
M6 v f L 2ol sl Linear b 5 s an 8 )1 aS Gy ga o
Copy .
Number of Multi-springs 2 - Property Editor b

ertical Stiffness

Kv/KO |1000
PROPERTY Hpp- Stiffness (kNimm)
Ko 0l
Import | Export | ADD | oK |

Elastic Spring

SEISMIC ISOLATION

e Type of Isolation Device

| 1. NRB {Natural Rubber Bearing) ~|

12 Hysteresis
13
14 " Linear " Wormal Bi-Linear

15 i i o . . P
P % Hardening ) ¢ Modified Bi-Linear 3 i ol Hardenlng AR SO ypa
I7 " Bouc-Wen
18
19
110
111 Property Editor x

112 25 F

113

114 (27— Hardening Model
115 X? Ko
16 v Stifiness (kN/mm)

Copy KO U|
Mumber of Multi-springs 2 -

Vertical Stiffness Stiffness ratio Hardening Faorce (kM)

Kv/K0 | 1000 K1/KD |0 Fy 0
Import | Export | ADD | QK | -
OK
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Lead Rubber Bearing (LRB) b s i m Sy Sl [2]

x
‘ SEISMIC ISOLATION
| Tyoe Type of Isolation Device
| 2. LR (Lead Rubber Bearing) ~|
1y
12 Hysteresis

13
14 ¢ Linear " Mormal Bi-Linear

:g ¢ Hardening ¢ Modified Bi-Linear

17 ¢ Bouc-Wen
18
19
110
111

112 P F

113 Y 1
114 >
115 ? o b

116 A4
Mumber of Multi-springs 2 v

Copy |

Vertical Stifness

Kv /KD I‘IDUU

PROPERTY |

5 ailg e (LRB U 5 (oom Jbalaa ) soldinl Cuga
Modified ) & 5 (Normal Bi-Linear) sl 4 X
A€ asl | (Bi-Linear

ORI R ) R PR ISR R PR S PO
.58 3,1 [PROPERTY]

354 o3l Normal Bi-Linear 4% ) 48 &y gua

Property Editor >

‘ Bilinear Hysteresis

—Stiffness (kN/mm)——
KO I o

—Stiffness ratio

Force (kM)

K1/KD IU Fy IU

Import Export |

Modified Bi-Linear 4i X 3l ealdin) ¢y gm0

SEISMIC ISOLATION

T Type of Isolation Device

[ 2. LRB (Lead Rubber Bearing) ~|
II- ~
12 Hysteresis

13
14 c

:g ¢ Harde & Modified Bi-Liner
17 C E
18
19
110
111

12 z5 .

113 __:_Kz
114
115 X;7

116 v D= HIX?’

Copy

" Normal Bi-Linear

.
..

Number of Multi-springs 2 -

Vertical Stiffness
Kv/KO |1000

Import Export |

(Modified Bi-Linear) ou)y s 5l ealdiul &) sa )3
Energy L 58 <L) dSatinl GialS 4l 58 e
250 sl )2 Dissipation

Property Editor X |

Modified Bilinear Hysteresis for LRB

Secondary stiffness (kN/mm)

K2 (=Kr+Kp) 0

Initial stiffness (K1) ratio

—

Kr : stifiness of rubber

Kp : stiffness of lead plug

K1/K2

Itercept force (kN)
sy : yield stress of lead

Qy (=sy*Ap)

0
Height of rubber (mm)
Hr 0

——— Strength reduction by energy dissipation

& Considered

Ap : Area of lead plug

" Not considered

Dp: Diameter of lead plug (mm) 0

Hp: Height of lead plug (mm) 0

Ol
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Import |
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High Damping Rubber Bearing (HDRB) & 5 Y& () e L (Sin¥ Sy 1l [3]

SEISMIC ISOLATION

Type of Isolation Device

| 3: HDRB (High Damping Rubber Bearing) ~|

Hysteresis

" Linear " Mormal Bi-Linear
= Hardening f* Modified Bi-Linear

" Bouc-\Wen
L\»{x F
ay =TT
X\? K o
D= Hrxr

Mumber of Multi-zpri

Vertical Stiffness
Kv/KO | 1000

Export |

ngs 2 -

i i ~ :
PROPERTY N Mot considered Considered

ADD | OK

«(HDRB) L 5 YL (ol e b (S Sl ) ealiind Caga
il ) (Modified Bi-Linear) 4u R ) L& a6 o

Energy U s iy < b1 ASaid (alS a6
28 ki )2 Dissipation

Property Editor *

Modified Bilinear Hysteresis for HDRB

Diameter of isolator {(mmy)

Dr ’mi
Height of rubber {mm)

Hr CE

Strength reduction by energy dissipation
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Lead Damper & 5 2w e [4]

Mumber of Multi-springs

=T K
= D
2 -

Vertical Stiffness

Kv/KO | 1000

WR Gl wilh e cm e ) edliiud Gea
S a1, (Normal Bi-Linear hysteresis)
SEISMIC ISOLATION . " 2. 7.
[PROPERTY] xSy ) oaliind L 1, b (sla K55 Gl
Type Type of Isolation Device J~'~"‘S JJU
9 500 Al bl alsadin) alS Al 6
| 4: Lead Damper ~| Energy & 5l = s .. e . }J.‘SA
5 28 ki s Dissipation
:g Hysteresis
14 " Linear
:g " Hardening " Modified Bi-Linear
17 ¢ Bouc-Wen Property Editor >
13
19
110 Bilinear Hysteresis
111 v
112 2, F Stiffness (kMimm)
13 Fy|- :’
114 Ko 0
115 o 4 |
M v i

Stiffness ratio Force (kM)

K1/Ko |0 Fy 0

Strength reduction by energy dissipation

+ Mot considered

" Considered

PROPERTY >

Import | Export | ADD | oK |
Elastic Slide Bearing b s S<iw¥! a3l S by [5]
3L il g e Saind) Al Kl ) sdliiul Ciga
S —— xS clasl | (Normal Bi-Linear hysteresis) 4 s
2,)5 [PROPERTY] 43 3l saliind L 1 L sla (S
Type Type of Isolation Device A:‘-‘S
EEY PANE 15 - & o e
[&: Elastic Slide Bearing - Energy & 5 s o 36 L ¢ ‘ U‘MS Af”\y_‘-""“
~ ~Ade Lkl o Dissipation
:g Hysteresis
14 " Linear « Mormal Bi-Linear
:g " Hardening ¢ Modified Bi-Linear
7 ¢ Bouc-Wen Property Editor *
18
:30 Bilinear Hysteresis
111
112 2 F Stiffness (kN/mm)
13 Fyl-
114 KO of
15 4 é
Mg v v

1]
= D
2 -

Mumber of Multi-springs

Vertical Stiffness
Kyv/KO |1000

Import | Export | ADD | oK

PROPERTY 1l

Stiffness ratio Force (kM)

kiko o Roofo

Strength reduction by energy dissipation

v Mot considered " Considered

64



STERA 3D ver11.3 s2)\S slaial

Friction Pendulum Bearing (FPB) b 5 SW&aal K5l Ky 5l [6]

[PROPERTY] 4xS2 jl oaliiul 1, yié ciladia =
Ailad 3l

J8 )1 (SSdaal b il aal 2 e K1

solator Editor
SEISMIC ISOLATION - 2 o= -
Type Type of Isolation Device — . .
| & FPEB (Friction Pendulum Bearing) j FPB ( Friction Pendulum Bearing) Hysteresis Model
12 Hysteresis
13 & Single ————
. - " Doubl
ouble
; c S
18
:30 Parameters of each sliding surface
111 F Surface 1 Surface 23  Surface 4
12 zr
113 * u - friction coefficient |U |D |U
114 D o
115 i 4 R:radius (mm) |u |u |u
16 s _
h - height (mm) |u |u |u
Eany d : disp. capacity (mm) | 0 | 0 | 0

Mumber of Multi-springs 2 -

Vertical Stifness
Kv /KO |1000

Export ‘

Vertical load to calculate friction force

t+ Automatic (from mass distribution)

PROPERTY > ¢ Designatedvalue W= |0 kN

Import ‘ ADD | OK ‘

0K

In case of Double, In case of Triple

R, pa R, pt Rz pz _d2
£ Single  Single ﬁ
| “ d4| het N 4 Pﬁ h4
& Double | ‘ 59 ¢ Double A
" Triple Rl ut = Triple RL,pl R2,p2 4z

Parameters of each sliding surface Parameters of each sliding surface

Surface 1 Surface 23 Surface 4 Surface 1 Surface 2,3 Surface 4
u - friction coefficient | 0 | 0 | 0 u - friction coefficient | 0 | 0 | 0
R radius (mm) |0 |D |0 R:radius (mm) |D |u |u
h : height (mm) |D |D |D h - height (mm) | 0 |0 |I:I
d : disp. capacity (mm) | 0 | 0 | 0 d : disp. capacity (mm) | 0 | 0 | 0
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Original Isolator b 5 el ,5Y 53 [7]

whal Y g (el (auS saliin) Original Isolator = 255 (Lal Julas iy jlaald o 81 V]
O OV o) e 2l 9 (e A€ QAT (938 (5530 1
.28 sl (Linear, Normal Bi-Linear, and Bouc-Wen)

4 35 [PROPERTY] 4xSs 3l sl L 1 b sla (S5

v

SEISMIC ISOLATION

Type of Isolation Device

Type
| & Original Isolator j
[ -
12 Hysteresis
13
14 " Linear ¢ Normal Bi-Linear
15

{" Hardening ¢ Modified Bi-Linear

16

Y F
&
D
115 4
M6 v v
2 >

MNumber of Multi-s prings

@

Vertical Stiffness
Kv/KO | 1000

Import | Export | ADD | OK |

PROPERTY

Bouc-Wen 4 K ) saliial <y o

Property Editor *

Bouc Wen Hysteresis Model

Stiffness (kKN/mm) Force (kM)
ol Fy 0
Parameters to control loop shape
N 2

Alpha | 0.01

KO

Beta |[].5

Gamma |05
Parameters to control material degradation

O

D_A |D

D_Myu | ]

D_Eta 0

Bouc-Wen Jx sy

Dy 5e 3 il e dlal 5y i g
xS slaal ) 4 Bouc-Wen
.l 42a) e STERA3D

f=ak, 1‘+[]—Gf:|k,:, z

e

n

e

A=4,-0e v=1+de n=1+0e

Alpha= «,Beta= f,Gamma= y

A=A,
D A=5,,D_Myu= &, D Eta= &

n!'
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Passive Damper & s Jud & e 7YY

S 2 aa) A (gl 3 AR ed (al 258 (e 03l (e (H)MMMJF);\AJJ\}\?)}Q:}\JA
Al sl | Passive Damper 4: X Option s ) Led

Damper Editor
PASSIVE DAMPER
Type Upper Beam Type
| rigid vl
o1 Y
D2 Type of Shear Spring
D3 @ Elastic
D4
D5 " Hysteresis 1. Bilinear vl
D6
D7 " Viscous 1. 0il vl
D8
D9
D10 F=KD
D11 F
D12 K
D13 A
D14 [t D
D15
D16 v
Copy PROPERTY
mport | Ewport | oo | ok |

Type of Shear Spring

+ Elastic
1. Bilinear -
1. Qil -

" Hysteresis

~ Viscous

s Hysteresis <Elastic J) 1) s g i 2l 68 0 v
Gt ) ol ladia 5 ea gad QA Viscous
Al 3l 5 (58S

a5 Al G 8L s an e YL AV
il oad 3L 55 )1 (YL i g s o el La]
Sl Ml gk Gl gl pn s

2l 55 oo «Ddefy sme g 55 AT QATIL v
S ket Lacl dad gl ) o8 Ul el

s o2l il 5 e [EXPOrt] 482 2 S SIS L v/
Al jlia e Jild Sy 4l Laac !
“Data_damper.txt”

O el sl sala 2l 5 e [IMport] 4eSa L v
S )l e b S

Ay el bl e Gladia v/
€ 3,15 [PROPERTY]

A L) OK 4eSa gl o v/

Property Editor

Elastic Spring

Stifness (kNimm)

KO 0
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Hysteresis Dampers & 5 o) S 1 [2]
Bilinear rProperty Editor ﬂ‘

Type of Shear Spring ————
" Elastic ‘

= Hysteresis IT Bilinear 'I ~ Stifiness (kN/mm)——
 Viscous |‘1.Dil vl K0 IU

Bilinear Hysteresis

F_HD —Stiffness ratio———— Force (kM)
F
0 0
K ol K1 KO I Fy I
D
2 o
Normal Trilinear [ Broperty Editor |

B e ‘ Trilinear Hysteresis

{~ Elastic

e 2 N-Trilinear [ Stifness (kNfmm) ——
- K0 0
" Viscous |1- 0il vl I

— Stiffness ratio———— Force (kM)

F=KD I
0 I 0
p Pyl KA TKD Fc
i Fe kerko o 0 O
Degrading Trilinear Property Editor w ‘
Type of Shear Spring ———— ‘ Degrading Trilinear Hysteresis
(" Elastic

— Stiffness (kN/mm)——

(» Hysteresis |3_ D-Trilinear vI
KO | 0
" Viscous |1_0il vl
Stiffness ratio Force (kN)

F=KD ] K1/K0 ID Fc
K2/K0 |n— Fy
K3/K0 |o Fu

Hysteresis control parameters

Stiffness Degrading Ratio [0, 1]
Slip Stiffness Ratio [0, 1]

Strength Degrading Ratio [0, 1]

T TT
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Poly-linear Slip Property Editor %

L e ‘ Paly-linear Slip Hysteresis

 Elastic

{+ Hysteresis |4. Paly-Slip v| Pl il
 Viscous |1_ 0l - Ko I“

F=KD —Stiffness ratio————— Force (KM}

K1/ K0 IU Fc In
K2 /KO0 In Fy |n

—Mumerical Integration Method
f+ MAyerage Acceleration (ignore negative stifness)

¢~ QOperator Splitting (with negative stifiness)

Bouc-Wen [ property earor NN ==

Type of Shear Spring———— ‘
{~ Elastic

Bouc Wen Hysteresis Model

— Stiffness (kNfmm)— Force (kM)

i Hysteresis I 5. Bouc-Wen vI
KO IU Fy IU
i Viscous I 1. 0il vI

—Parameters to control loop shape

2
W N I
L Alpha In.m Beta |0.5 Gamma |0.5

—Parameters to control material degradation
A I 1
D_A | 0 D_Myu | 0 D_Eta | 0
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(Um0 ) Sha e i
Nonlinear Spring (without hysteresis)

Type of Shear Spring

i~ Elastic
I 6. M-Spring vI

f* Hysteresis

" Viscous I 1. Qil vl
F=KD
F
K F‘j" - - KI
o
2 ]

Viscous Dampers b s Stua sla s [3]

Oil damper

Type of Shear Spring

" Elastic
|4. M-Bilinear vI

i~ Hysteresis

* Viscous |1- il 'I
F=Kuy=Cilz
F
K o —
1
mo ) Uz
Wo

Viscous damper

Type of Shear Spring

" Elastic
|4. M-Bilinear vI

i~ Hysteresis

* Viscous |2. Viscous vI
F=ku=Ciz FoF=Clil®
a=0n
W C 0.1
uouz 10
0.4 e

Property Editor X

Bilinear Hysteresis

— Stiffness (kN/mm)
KO 0
Stiffness ratio Force (kN)

kiko [0 o[

”
Property Editor

‘ Oil Damper

—Stiffness (kh/mm)——
K IU

~Damping (kN*s/mm)— [ Releafvelocity (mmis)
c1 IU VO IU
—Damping ratio

czic1 I[J

-
Property Editor

‘ Viscous Damper

—Stiffness (kN/mm)——
K I 0

—Damping (kN*simm)— [ Exponent
c I 0 a I 0
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Masonry Wall & 5 =l Jigea 7.YF

j\wﬁaﬁM\PaMmLhﬁe&g Dl eeodly el () JSS A s sla sy )8 a8 ) 2

Al el ) ) Masonry 4 R Option s sie

Masonry Editor

Type

[
M2

M3

M

M5

M6

M7

M8

Mg

M10

M11

M12

M13

M14

15

M6 v

Copy

Import ‘

X
MASONRY WALL

Size (mm) Upper Beam Type

Hb (brick) |rigid ,l

60
tb (brick)

th

100 A
| (1M
Hm (mortal) [T 1)

o

Compression Strength (N/mm2)

——
—

Fcb (brick)

Fem (mortal)

OPTION
Export | |

OK

GQaldia ((aje 5 Culaiz) jal by s ol v
O oL glia cpinad 5 OO b 5 (Slaidla mllas
ad saly (LI JWlie yyseal (UL Cand j3 4S5 ol 5a
S a5 el
G b s e ) J5 Githae (Sl GV A1V
Lg}'m)'\\)@Yb)ﬁ&}jcaJuﬁmebJ);} ]
ol "Calia " i Gl s o) o L anS Al ead L

upper beam

I | T

olie Wil 5 e «Mdefy sae g 8 AT QBTG Vv
S el Liac) dad () o)y a B im

Liac ] (sla o2l il 68w [EXpOrt] 4aSa 2 S SIS v
“Data_masonry.txt” . xilei jola e Jilé S5 4l

Sa M) Lme ) (sla a2l il 55 e [IMport] 4eSa L v
S 3l Sie Qi

qﬁ‘)\cd\ﬁm\b\J@uJ\ﬁdﬁwm\yw v

.28 1)l OPTION
A:&A‘)Luﬁ \J OKMJEH‘LG_'\.\\ 2 v
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Masonry Option Editor

MASONRY WALL OPTION

1. Stiffness Modification Factor

2. Strength Modification Factor

Compressive Strength of Masonry Prism

(¢ Pauley and Priestley 1982

" Eurocode 6: fm=k*Fcb*a *Fcm*b

0.5 0.7 0.3

Mumerical Integration Method
f» Average Acceleration (ignore negative stiffness)

" Operator Splitting (with negative stiffiness)

oK

STERA 3D ver11.3 s2)\S slaial

ke |
:'Vl." :V_T ?H :'V

G Ol 2 el 0 b 5 ek AS Dysa p Vv
Craglie 5 (h Jhe 2l 55 e 2dl 408l 2 5a
ookl LSl i ISy | sy S
Uah i lie a8l 315 [OPTION] s sie
Ll 1.0
Dl e 1) (i eaie g i glia Jse
N S BYTALIEEN

Pauley and Priestley 1992 v/

Eurocode 6 v/

Aplad dzal je "8 glaial ) 4y jidy Glasles G

adaii 3l G 3 i Backbone curve 4S8 sl
A LS Ui il e el (Al s g1l ailud
QUG Ghgy O 1 Al maly didss py axe (o
D) Al iy b g (Slid ey Loy Jangia
b gle QS (S ) B G s ol S Ll

-

Sl
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Ground Spring & s (ks sde Jx) ey o8 7Y

Ladi 4 2 g0 2a) 63 saliie JiB al&ia 25 e s2ld il (IE ) b ey e il ) 8 e 5
kel a1 Cone model 43 X Option & sie )

GROUND SPRING

Soil Layers Foundation

ey H: Thickness of layer (m) 5
~ Py
G2 G =rVs2 (input any two values ) x3 ¥

%2
gz GO : Shear Modulus (kN/m2) |0 X1
G5 r: Unit Weight (Ym3) 14
(e]3} X1 (m) 30
G7 Vs : S Wave Velocity (m/s) 120
G8 X2(m) |30
G9 .
c10 (Vp/Vs)2 = 2(1-p)/(1-2p) (input any one value) X3 (m) 7
g;‘; Vp : P Wave Velocity (m/s) 360
13 - Poisson Rati 0 _ ee |
G14 v p : Poisson Ratio
Basement Weight
Copy Gr/GO : Reduction factorof G~ | 0.6

h : Critical Damping Ratio 0.095 Radiation Damping
¢~ Not considered

4
ADD + Considered
Engineering Bedrock

Import Export G6 - oK

Aoy e AW al A g clda -
43 ouilafly e (25 sl 3 5) 25l (5255 akde 52 o8 R el i n Gy =1V adal 4S (sl ) -
Pl (oo Al JlS A 5k
. . e e e V2 2(1-p) P
adbir l5)23k 205 Vg Dae sosde a Secad ) A —B = 2 — £ adalj 4S il ) glises -
Vs (l—Zp)
Dl e Al A ) sha 4y oiladly juaia o(2d
_#AJ\}\JO*\M}QQ}Q\A@@)\M\M -
J:\ASJJUJ}JGAMS;)LJJJ@M\AAQY&S:\L)\}JLMAS\J@\MYaJMBH -
A:\.\SJJU[P"e] MJM\JL&&A&Q\.@;&A -
€5l s [Basement Weight] 4eSa b)) (ae ) a&da o5 -
o b, sl e Uas asS Glasl | Radiation Damping b s e ol e -
Alas SIS 1) ADD 4aSa (223 gliae | 45 () 03 )5 leDlal adli g -
2K S [COPY] 4 X ) ool U 1y 8 suae oo Ual ol 2l 55 oa -
S et Liael dad (s 1) 0 i ol 2l 55 e «Gdefy seae g8 oAl Al b -
Ailad e e B S Al Liae ) sla oala il 55 e [EXPOI] 4eS2 0 S SIS L -
“Data_ground_cone.txt”
S 05l (e G ) Liae ) (sl ealy il 68 e [IMport] 4Sa b -

A0 HLiE ) OK 4eSa Wdal dlgiil jo -
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‘Q&Aﬁaaﬁ@ﬂ&@glﬁﬁ)mngda})}aﬂ‘A;LAJGAJ\_AS[Pile]A.ASJLSJJAS@&A
il )y 258 e 1 O i ga ol 5 el la (S

Pile Editor x ‘
Pile
w2 Size of Basement (m)
pSX x1 [30 x2 |30
T T
SE—O vy ©
L Pile Space (m)
%1 © T—gx My
o < sx [0 sy [0
o QO i
N ; 7 Number of Piles
* Nx |0 Ny |0

Average Propety of Plle

Diameter (m2) lﬂi
Length (m) ID—
Area (m2) |07
Moment of Inertia (m4) IUi
E (Nimm2) [0 =000

0 o0 (b peal 0 AS () sa 4 539 oonh cuilad e SGIS [Basement Weight] 4aSa s 9 B

ilad 305 1 e 4kh ()5 w5 (e 4S €23 8 e el 254

Property Editor X ‘

Basement Weight
Weight (kN)
0

Rotational Inertia Weight

around (kNm2)
Y axis |0 = IU
Xais | |0 E+ |0
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Ground Spring (Direct) L 5 (miue) i) y8 7.Y7

Lok 4S 3 g a8 g2 oaaliie JB s 5 058w 0ala Gl ( IE R ENE PN NP IV S TP RYR W R P TER
~iles LAl ) Direct 4w S Option & s )

Ground Spring Editor >

GROUND SPRING

Sway Spring

Kh: Stiffness (kN/m) Ch: Damp. Co, (kNs/m)
Xdirec. | [0 E+ [0 B E+ [0
Ydirec. | [0 E+ [0 E e+ [0

Rocking Spring

Kr: Stiffness (kNm/rad) Cr: Damp. Co, (kMms/rad)
Xdirec. | [0 E+ |0 E E+ |0
¥ direc. |D E+ |n |[J E+ |[J
Import | Export | | Basement Weight | OK

(Rocking spring) ! s seS U s (K3 5K, C, ) Cbe 4S Sway b s Slusi i sl S5,
A0y G p pa 1)l e K, CL 4

1 e ) B8 (ombl (s 5 ey ) Al ) bl &8 e «[Basement Weight] 4<Sa ) ealéiul L a
S )l

Ailed e e B SG o4 ) Lael gl sala wilg e [Export] asSa o8 SIS L e
“Data_ground_direct.txt”

A 3l e JB SO ) Laae ) sla 2313 2l 5 e [IMport] 4Sa Ly =

A.\A.JJU\B \J OK‘\AS.J\AHL@.’L\\ DL
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Jlad 9 4g e oyl i Al o) claglali v

)8 & «P-Delta By ‘(Q&u) ila d8ua U (S 3 gaaa 21 V.Y

O3 a5 Gl 8 i dadl 53 0

59 5 i pn JSE A (88 JSGE e d Jald 48 Cud dae cudin o K e 50 0l sla S pa alaed -
sl o by JSS s

_M\aﬁdﬂﬁ)ﬂ)d)\ﬁdjopﬂ&Lg\)..aP-Deltajj\ -

358 (oo )58 st dihie Gt g alla by y IS ABS

saldinl o s )8 Lal 55 504 (Option) Gk O lhl cams 515 G Gy Clla aal i o S

A ORI 5938 693 ) «Structurey 5ol sl

STERA_2D - Stera7Fstera
File(F) Pattem(F) Member(M) | Option(Q)

== E Structure
Member

#w(V)  Help(H)

& PLAN |
— Analysis
e e
Unit: mm

Wi

<
I
I
L |
1<l

Weight(kh) 7200, Heignt(mm)|4DDD 1F L ] —
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Option = Structure

, A
oo D

1] Freedom

Restrained freedom number I 0 Example
24687 __ K-direction only

(), 20Uy), 3(Uz) : lateral freedom 1568 ... Y-direction only
4(Rx), 5(Ry), 6(Rz) : rotation freedom 45678 .. no rotation freedom
7(Gx), 8(Gy) : shear rotation freedom 78 ... rigid connection

P-Delta Effect 1 Mass Distribution———
] 3]

f+ Mot considered ~ Considered " Same at all nodes

& In proportion to influence area

" Independent at each node Impart |

Restrained freedom number L 5 <ilise Clea 40 35050 (63131 o e 1]
et 36w S il A e 48 A QAT 3 g8 e 50 YU dabia Cuul ) Cien 3 4S 1 lac ) Ll
s sdne Ciga
P-Delta i [2]
DRI ) 5 e peaie SR e ) PrDelta Ui W 4S aiS (adifie 2l 65 e Gaob ol )
Jha sk A L asd 4 8
riled LA s 4dy S ool ) 1) aida S sla o 8 a4l 355 [3]
2L sSa e o Raaa v
(0= Uiy lla) Il e 4l b e v/
A5 e s 8 8 0V
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Mass Distribution

~ Same at all nodes

" In proportion to influence area

{* Independent at each node

Impart

!

STERA 3D ver11.3 c2o0\S slaial

s R a0 Jis -

@O Jdé Lkl M"Import” 4aSa 5 R S S L

N LABJUBY)

s

ZHl
=| load distribution.txt
= weight_distribution.txt

» STERA_3D » STERA_3DJPV10.2 » input

4 "weight_distribution.txt" Q& cxilai 42a) 50 (Chapter 8.1) duad 4y lalal 4l g Jilas 543 523 51 (g
i€ alaii s K 8 53 1) slie 05 2l e 4S B 0d eyl MinpUL” 4y 2 JSaA sk
A i | ol bl g a3 S Z3al | Jid oyl Lakal

| weight_distribution.txt - AEE

I7ILF) EE(E) E5(0) =R

V) AJLT(H)

Meizht on each node (N)

100000
Floor A00000
: 200000

200000
400000
400000
200000

200000
400000

Arnminm

400000
800000
800000
400000

400000
800000
800000
400000

400000
800000

[eTaTalatalgl

=L ﬂ&]
Weight (N) at node (Column position)
400000 200000
200000 400000
800000 400000
400000 200000
400000 200000
800000 400000
800000 400000
400000 200000
400000 200000
800000 400000

LelaTalaTaly]

78
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Condition of static analysis b (Sl Julad Jag) ,& V¥

a8 Uiy @lla 5o (Sl Jidas Loyl

A5 a0 sa Hlail Caan iy o Uala je 80 v L Sl ) g i -

23 S il sl s 5ie 311, (Option) 488 2l 5 e (5 o) Als il dy (i 8 (Gl Tl i 51 S g
Caud oadi ool LS ) pseal 12 4S (I )sea 4p (2588 55k I ), (Static) 5 (Analysis) 4u 8 s
€ A

STERA_3D - Stera7Fstera — [m] x
File(F) Pattern(P) Member(M) = Option(Q) View(V) Help(H)
== | Structure

r—
. LB =
tatic

Dynamic

Qutput

ococ TN scoc TR0

Option - Analysis = Static

Option for Static Analysis X ‘ ) asl) ?:"L'-‘S L L',—."J}J GJ‘KJL.’ -
Jaiales oYL Cwed o (Target drift angle )
No. of Maximum Segment ’17 )l Sl GOIR L i
No. of Steps in Segment 500 Segment & 5 ids S as o jledi-

L J 4A IR L 0l i 2l dlass
Cyclic Loading N Do NCBL DN e

Segment RIBTS
men

=ame D1 03 D5 »ee Segment & 5 gis )3 Jal je ol -

%3-7 @/\@ @/\@ @/ Gai sl GBS 8 3 amlsa dale
D3 \/ \/ (bt e g By Gl 3 g (Sl
D5 D2 D4 +eee Al e 48 G il ag) 3 L g IR L Al -
D6

D7 0.2, Segment Number oA Dy gaiale oYL 0 D1, D2 ... D150 J)
BS Target Drift Angle at Top (-1.0<D<1.0) PPN K- IR PN SRR TP AP K PR
D10 ; A% el A Jlee) Callde Caga 50 gyt ca gl 3yl
D11 . N . b

D12 Sy (s, Wl ey (I Al 4 8 ) -
D13 .

D14 v ADD RILY J—..‘E [ADD]

User Defined Input

Load Distribution along the Height Import

DriftAngle History Export ‘ Import

OK
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User Defined Input

[1] Load Distribution along the Height Import |

[2] Drift Angle History Export ‘ Import |

oK I

Load Distribution along the Height L s gl ) alxial 5o )b a5 [1]

A8 S pea 4n L&) alaial a1 b a6 il g8 e 8.3 (b e Slivl (Pushover) sl Gy dalss 2
S QA Gl padi sala HLES 1y 5

1.Ai 2. Triangular 3. Uniform 4.UBC 5.ASCE 6. Mode 7. User defined
) b @) Qe Wl cailad ol o S Jaus 58 00 Ciy jad )58 3l e 4S(7) 4R O amlss e R
S Al ) &) e

4 S Hgh a8 L a8 )l JE GG S daal e (See 8.1) Uito 4n agls) Jidat g4y s o o)

A gd e dlaal Minput" 44 0 "load_distribution.txt" o) sie

» STERA_3D » STERA_3DJPV10.2 » input

s

ZHE]
load distribution.txt
= weight_distribution.txt

A0 i 1 Qo lised 5 S adifia Ui DA (sl 1 (Cand) Db s 5 S al | Jild ol Ll

| load_distribution.txt - XEi& - ] X

I74)U(F) REE EX0) ==V ALTH)

Load distribution at each floor PN
: 0o ﬁ Load distribution L 5 J ¢35 <

Floor 1 0.00 e

2 0.00
3 0.00
4 0.00
5 0.00
6 0.00 . . - R
7 1.00 1 (e 4 YL Ja L 5l alia ddida jy S jaie b B gl
8 0.00 LA e lds

S QA Q8 o) Import | o SAS L el o
Drift Angle History L 5 (il 4050 4530 )5 [2]

o "Drift_history.txt" e Jid 4 [EXport] 4eSa ) saldin L il 68 e ) Qi) 4a ) ) anig )3
S 3,05 [Import] 4eSa b (e Q8 So 1 GR35 493 )l il o e (lined S
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A s "Drift_history_txt" 4ol sala aad )l o lalt dabl ¢l y a4l al dady )l Al 6
S g B lea L1 (351 4asl ) leal anda U 5 03 S 3l 1) JA8 0l ¢

Export
l

Drift_history.txt

B .. number of maximum segment
200 ... number of steps in one segment
0.010000 ... target drift angle at the top (D1)
-0, 010000 ... D2
(0.020000 ... D3
-0, 020000 ... D4
(0. 000000 |
(0. 000000 ... DB
l LS 315 1) daa ) 4y gl Y Anan B S0 gealy et ) e sal
9
a00
0.0z
-0.02
(.04
-0.04
(.06
-0.08
(.08
-0.08
(]

Import |

Import the modified file. .28 2 )l 1, o2l ~al Ji6
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Condition of dynamic analysis b s (oSl Jalad Jay) 5 V. ¥

23,8 Al Lal 55k )1 (Option) 448 4l 55 e el ol sala Cilla 4y (i 8 (i Jagd 35 ) jaid Caga
o 0ala (LI ) prgeal 534S I ysa 4 (288K 5% ) 1) (Dynamic) s (Analysis) 4u X la s

Static Analysis >

—_————r g | <

4000 5000 o000

Cynage
Output

Option = Analysis = Dynamic

DynamicAnalysis

Subdivision of time
Mo. of Subdivision of Time 5 in output files ™ Yes & No

Damping Filter to get Ground Displacement

Damping Type [ 1. [Cl=alK0] - filowCut |01 (H2)
Damping Factor  h1 | 0.05 fH:High Cut 20 (Hz)
10
ho 0.05 Order

Mumerical Integration Method

{+ Average Acceleration o b
L fiH

iz Butterwaorth Band-pass Filter

Input Motion
(« Earthquake " Vibrator ~ Wind

OK

82
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File(F) Pattern(P) Member(M) Help(H)
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he) (& 8 iy Aol

Dol iy il 8 Giely jieS Jle e b 4 g5 Al ) Al ) (e aliald) (e e b SSE -
220 e Gl A 50 ) ) 4udae gl Ll casd e gaae Hled)

.Sl 60000 ﬂd)j) 525 oala o Hlil )SS\ A -

2 sl i 0 ) oo mdi

e G 503 ) o) glsal sl oala (Sl abald b ol g s (a5 5 Sle U481 NO
gl el (A e

Maat KI5 gl e (2 pansl 318 ey (2 508 ) slagil 81 ¢ Yes 4 8 ladil &y a3 1Yes
25 A duala &5 508 a0 Ji o lail cadly a) s (s )

Damping b s 2w -
) a3l & obe Damping L s (s g e g g 4
[C] = a[KO] : proportional to [KO]
[C] = a[Kp] : proportional to [Kp]
[C] = a[KO]+b[M] : Rayleigh damping
S h2 ase Clla (ol e pn 358 (e dldiul a g 5 sl g 55 ) hl eds)h Qs () e Gy
RPN E W e I Pt
Numerical Integration Method L 5 e sleal iy, -
S QAT ()58l asnlll g ) g (e sie QS (Sg5) O ) Gho Ml 8 e
Input Motion & 5 2505 Sbd -
S AT (aly) L 5 bl 50 (Ope SBE el 315) O S (355 S a2l 5w
i€ ild ey (lails O3l G sl -
DXl il sl il Al e (Ground Displacement) oo dada ool G

) At e (e B ilie IS et ) Butterworth

Low cut filter frequency: 0.1Hz
High cut filter frequency: 20Hz
Order of filtering: 10

A e i Gl sl 1 " slaial ) (il
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(3D View of Building and Response) ¢ 25 3 Glaidlbu sany dw slad A
Olaiale ams 4w slad A

STERA_3D - Stera7F.stera - m] ps
File(F) Pattern(P) Member(M) Option(Q) View(V) Help(H)
0w id | EE |7
s

0T =+

Unit: mm

0000 000 a000

W1

Weight{kN) 7200, Height{mm} |4DDD.

—ax | @gltienmlAay B

S A _4// \L ey
.. M\g\h saalia
oA
sl
PR Se S/ S .
G A
i 53

i g o1
84
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dJJJ}d\AoJ\Ju_uLu\):\( )@3\}‘:)\_\3\)\ J.ULAJF‘;.\k.\JA\_\J”)g( IEI )&\Q\)&}Jﬁo)\ﬁ\ []_]
S salat

Jalai S 2l 55 e S gl (59 r SIS L cadly Jlad ( : ) [Analyze] st 4y R 48 &y a2 [2]
A2 Wil (mode shapes) <l sla JS& 5 (natural periods) sxsb b o5 <l )3 sl 43l )
Sy [OK] 482 55 0 SIS L a5s e alls dnbin (555 ) aly a9 aladl Culige b Jias

S e Al G gy Claphs

[ Stera ﬁ1

Analysis is completed.

OK

1l

Response Setting @
MODE

o 1] 2] 2| ] 5] } Joge i

STATIC LOAD N\
Direction Distribution Target Dirift
X - 1A -| |50
S | LTI FIRIe
view | 1: Drift- Shear Relation -

J/
EARTHQUAKE \
File Mame Power

File X) | |1_u
File [¥) | |1_u >
File (Z) | |1_u

View |1:InputEarthquake Ground Motion j

A3 hd e (ES)5) ey s

J
MOVIE
File } ald iy
RESPONSE
+ Mode (— Static (" Earthguake

Jalas ol s
" Movie

Modal analysis & s Jlaga Jslad AY
= 6 0 S 4s Gl slael 555 « (Response setting dialog) Gy b s geuly asbass S la 5o [1]
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‘J(MZ ‘MyeMX)j}au&ueﬁﬂmuj(Pe”od)MDJJJJ\MJJB&MUJ:USJ:\EMD

. .J:\:\Lu saalia

S lasiind b S p gl ) clla a0 s e ( F)qﬁj\aq@\gﬁmmdmﬁ[v]

i gl g s | G ( = )L Olinea s S Caigia JalS Oy ga 4y A;ﬁ‘}f’wbuij)(.)
as

. YA
23 e S 3 Slee b sy ()

B3 e i ) (LB ) Gilad ) Cae e (4

m)w‘_u&gw&&:‘Jﬁjﬁ@kﬁ}é&\ﬁ(ﬂ) [¥]

1

f a3

) Slider b 521331 )l 5 [¥]

a5 e i 4y 1 e 215 e (B ) K 1 il U 0]

_&;ijbgu@\)m&)w)sw(o ) 4uSa oyl Sl el b [2]

(1] — (5]

[6]

MODE

Unit: mm

\
o[ 2 3] «] s]e]

STERA_3D - Stera7Fstera =R X
File(F) Pattern{P) Member{M\ Option(0O) View(V} Help(H)
D™ ?
A\
"% PLAN Response Getting == E58 T
=

Time = &.

Amp 16.00

STATIC LOAD
Direction Distribution Target Drift
[x | [ra ~| Jvso -]
view | 1: Drift- Shear Relation -
EARTHQUAKE
File Name Power
File (0| | [10
Filer) | | |1 0
Fie@ | | [10
10000 B4 view | 1: Input Ground Acceleration ~|
C1 MOVIE
File
RESPONSE
+ Mode " Static (" Earthquake
P i
v A FE ¥ X " Movie
Ready
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Nonlinear static push-over analysis b s sl (hg b3 8 Stlul Julas ALY
raS dail 55k 0l ) (Static load) b 5 <l sl L ) 1, IR L bl é ]
S AT ) (ela g O 1) IR L Ciga 1 s m
1. X 2. —X (oppositeto X) 3.Y  4.-Y (oposite to Y)
A B S 5e 50 2 el il gl ) alaial 50 1) )R Jh g s s Wl s .
Db ga Jlec adiha
1.Ai 2. Triangular 3. Uniform 4. UBC 5. ASCE 6. Mode 7. User defined
gl 5 Yo Dadls G G G jle 4S8 Cawy (1) Cu i(Target drift) e Gy =
4. Cyclic 3.1/200 2.1/100 1.1/50 .S audaii) )y edgh oo iy el il
S QAT Gl lad oty gl 0 )y a8 e b g &l T[]
(W) g (M) e anw i P) eras o an s 1]
_u&sﬁjﬁaw)ﬁﬂmlqm2jbh\3(|§|)A.ASAQ;,\ [¥]
2kl 5 < (U) Gy S5y

L sie cul 5> (U) ondy IS8 Gy

o )l —\

STERA_2D - Stera7Fstera [E=m <=
File(F) Pattern(P) Member(M) Option(0) Wiew(V) Help(H)
D™ %
Y e Response Setting @
oo+ MODE
Unit: mm 0 2| 3| a| s &
500 / 500
STATIC LOAD
Direction Distribution Target Drift
[x EIREE | [1100 |
| 1: Drift- Shear Relation -]
EARTHOURKE
File Mame Power
[ [10
[ [10
[ [10
view | 1: Input Ground Accelefation j
MOVIE
RESPONSE
& Stac Ebrthquake 14100
s B I -

“ \ \
L [1] L [2] L [3]\— (4l
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d

[Y STERA 3D - Sters7Fstera — — = E == x|
File(F) Pattern(P) Member(M) Option(0) View(V) Help(H)
Dl %

b il

& PLAN

Unit: mm

1

10000 B4

1

10000 B4

C1

10000 B4

C1

Response Setting

Direction

[

CIEdr=1=]

View | 1:Drift- Shear Rel

rieco| [ 1o
ren| [ 1o
re@| [ [0

MODH

Gl 53 (28 adal )

(IS Qs 1 Gy () e (o a5 J e iy 3 G adadl

—mcd Relationship between Story Drift and Story Shear Coefficient

Distributi

«a | (Story Shear / Total Weight)

EARTHQUAKE

File Name Power

View | 1. Input Earthquake Ground Motion j

Ri | —

WMOVIE

RESPONSE
C Mode @ Stafic Earthquake 14100
r Movie | —axagltirnmay|m —[
STERA 3D - Stara7Retera | R E__ T g . R Y -
File{F) Pattern(P) Member(M) Option(0) WView(V) Help(H)
0w d ?
"+ PLAN Response Setting =k T > . . — =
Ow o+ Capacity curve b s <ud kb st Y

Unit: mm

1

10000 2

C1

10000 2

1

10000 B4

Direction

-

| oI 2 21

View |2:Capacity Curve -

rego| [ 1o
ren| [ 1o
re@| [ 1o

MODE

smrciosnl Capacity curve for equivalent 1DOF system

Distribution

EARTHQUAKE

File Name Power

" Mode

" Movie

View | 1: Input Earihquake Ground Motion - |

File ’7

MOVIE

RESPONSE

¥ Static " Earthquake

(1DOF) Jalas Al (51 g Cud ke e B
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STERA 3D - Stera7Fstera | W— . L ) .&.]
File(F) Pattern{P) Member(M) Option(O) - L
0EH ? (Member Response) bac! 2 Sdee L 5 znly Y

Response Setting (‘)"‘)§ "‘).'!"J L‘) b'l‘:‘ U“"’j }aaﬁ Ls‘ A‘L;j L)‘“;P L“‘}J
AL sanul el 0 m
[o o] 2] Osin sl ol Cad Y 53X m
STAY
Direction Dis |
| X NS - |1f10y
View |3 Member Response -
EARTHQUAKE
File Name Power

view |1:InputEarthguake Ground Motion  ~|

MOVIE
File
RESPONSE
 Mode & Static ¢ Earthguake
v A E|IV I © Movie
Ready
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Nonlinear earthquake response analysis & g0 bd 8 35 Sl A ¥
el sl Saaliny Judad 4 K (5 gt ) il g3 e ead 31 ) QAT iy gea 2
i€ et (b el )y ad 3 slacala mﬂ.qce.&mdthﬁ[\]
S el X g \)‘ﬂ)l)tgq})}d.ﬁﬁlﬂal (X) Jia
S Al Y g a1 Al a5 JE Ll (Y) JE .
S AT (Cad 4 YU) Z Caem sl 1y a3l 5355 S Gl 3(Z) U6
i€ aplaii sl al 35y ol gl 0 1) e 1ol 55w
sl o 03ld i 5 9.1 (i )3 (255 Jid e B
S AT Gy et oy O 1) Lk 5 50 3 S as [V]
(W) gt s (M) s g & ) Jeles am s sl 5 1]
S oaliia |y ad Cruming 5 5355 A3 ) 700 wilsH (e oy gl 2

_(3.4.3:\:\:\\‘)5-5)Jﬁwcﬁh#dﬂ&dﬁd\ﬁ@\)lﬂ&%\(*)A.ASJO..)\ [¢]
s I B se 1) el S ail s e (B 4w ol e b [7]

STERA_3D - Stera7F.stera
File(F) Pattern{P) Member(M) Option(0) View(Vv) Help(H)

(== 4
~4 PLAN
O T e MODE

Unit: mm ﬂﬁgﬂﬂ ﬂg n ime = 4.40 sec T<U <5 34U Amp 16.00

Response Setting

STATIC LOAD

Direction Distribution Target Drift
[x B R =] [0 -]
view | 1: Drift - Shear Relation =l
EARTHQUAKE
File Name Power

Filg () | [KobeEw) [10
File N} \Kune(NS} |1 0
Fi\e@[ [ Kobe(UD) [10

Wiew ‘1' nput Ground Acceleration ﬂ

v | A E ¥ E i Movie
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STERA_3D - Stera7F.stera
File(F) Pattern(F)
D ®

Member{M) Option(O)

[

[@

View(V) Help(H)

“§ PLAN
B8 T e+
Unit: mm

Response Setting

o 2] s|«|s|s]

view | 1: Drift- Shear Rg

View ‘ 1: Input Ground Acceleration

MODE

Time = Amp 14.00

STATIC LOAD
Direction Distribution Target Drift —
K [ UL |

Ce) SSpa sl o)l S )iy 0]
(Z) Gasee Qe 5 (Y 5 X) 8 Slea 30 ) ey Qi 7 4l

EARTH

File Namé]

File () | [ KobeEwW) 10
File (1) | [Kopemis)
File (Z)l [ Kove(UD) Z—"[1.0

|
'riJ'||'|J|".‘||’|IfI|| I

El
MOVIE

NI m—

RESPONSE

" Mode " Static @ Earthquake

" Movie

STERA_3D - Stera7F.stera

File(F) Pattern(P) Member(M) Option(0) View(V) Help(H)
[Ny = ?
o Response Setting =]
O woes+ MODE
Unit: mm o7 2| 3] a| 5] s
STATIC LOAD
Direction Distribution Target Drift
[x ERED ~| [1100 -]
Wiew | 1: Drift- Shear Rel.

EARTHQU

File Name

File () | [KabeEw)
File (v) | [Kobe(Ns)
o] [oom

Wiew ‘2 Input Ground Displacement

=

MOVIE
File
RESPONSE
" Mode (" Static % Earthquake
" Movie

Ready
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STERA_3D - Stera7Fstera

File(F) Pattern(P)

D E ?

Member(M)

Option(0) Wiew(V) Help{H)

“:§ PLAN
B T es 4
Unit: mm

Response Setting

WODE
o [ = ] e s
STATIC LOAD
Direction Distribution Target Drift
3 AR EE
View | 1:Drift-She
EAR]
File M|

File (X} Kobe(EW)
File (¥) Kobe(MN3)

Time = 3.7

J& S e 2

File (Z) Kobe(UD)
View |3 Top Building Displacement -
MOVIE
File
RESPONSE
° Mode " Static &+ Earthquake
< m
v A Z|¥E © Movie F = |a® e AY =
Ready
STERA_3D - Stera7F.stera =[]
File(F) Pattern(P) Member(M) Option(0) Wiew(V) Help(H)
=y = %
ol Response Setting
g oo+ MODE
Unit: mm 0 T 2| 3| 4] 5| s
STATIC LOAD
Direction Distribution Target Drift
[x EIREE -

View | 1:Drift- Shear Relation

EARTHQUAKE

File Mame

File () | | Kobe(Ew)
File (1) | [ Kobe(s)
Kobe(UD)

Wiew ‘-‘1 Orbit of Top Displacement

[10

[10

El
MOVIE

e | [

RESPONSE

" Mode " Static @+ Earthquake

" Movie

Ul Orbit of Top Displacement b s Yu sdls jlae ¥

JE S e YL s

PR AY |F

o g

92



STERA 3D ver11.3 c2o0\S slaial

STERA_3D - Stera7F.stera

File{F) Pattern(P) Member(M) Option(0) WView(V) Help(H)
== %
LN Response Setting =]
O T =0 _¢_ MODE
Vs | N N B
STATIC LOAD - e .
Direction Distribution T4 Base Shear - TOP Drift \:’ 3 \ﬂ-’ ey ) - 4:’173 [0 .0
ESC ) KETE | § Al i cu a5 Y adls adal
view | 10 Drift- Shear Relation

EARTHQUAKE
Power

[10

File Mame

File () | [ Kobe(Ew)
File ()| [Kobems)
Kabe(UD)

View ‘ 5: Base Shear- Top Drift

=

MOVIE
File
RESPOMSE
" Mode " Static &+ Earthquake
" Movie

FnmAY B

STERA_3D - Stera7Fstera = ==
File{F) Pattern(P) Member(M) Option(0) WView(V) Help(H)
0=H % X
o Energy Response L s e jbu 2 Slec |7
BTet o K: Kinematics Energy b s Sl 55 54 -

Unit: mm

N: Energy dissipation by Nonlinear Dampers b3 ne sla jea b 53 3 -
F: Energy dissipation by Frame members s sbaac) daw 55 (55,8 <) -
D: Energy dissipation by Viscous Damper s s s Jaw g (55 3 <) -

Dire
B 280 (e LS KN F D i i | (et genly JSG
View ’-

File Mame

File (X)

File (Y)

View ‘ & Energy Respanse

Kobe(EW)
Kobe(NS)

Kobe(UD})

HOVIE 10085
File
RESPOMSE
" Mode " Static &+ Earthquake
" Movie
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STERA_3D - Stera7F.stera == EoF==|
File(F) Pattern(P) Member(M) Option(Q) WView(V) Help(H)
O d 7
Yo Response Setting i == Mo =5
O =+ MODE
Unit: mm o j ﬂ 3 5 C m 1 <U<s 5 U Amp1.00
Member Response L s bac! 3 Sdae ¥
sTATIC
Direction Distribu :M-e }AAS‘— oA O:t:ta:i L:.I\}J

X A T A
View | 1: Drift- Shear Re

EARTHOQ!

File Name

Fie | [KaneEw)
File (¥) Kobe(NS)
Kobe(UD)

View ‘7 Member Response

MOVIE
File
RESPONSE

" Mode " Static &+ Earthquake

" Movie

DB L s am sl 50 gl
Q}lugﬁlﬁm)qux .

94



STERA 3D ver11.3 s2)\S slaial

Nonlinear vibrator response analysis b 5 s & (il ) 3 Sdas Jalad A0
Al sas A Saabins Jalad 4t K (59 2 "aiida (555 5 us" 4S (e

Response Setting n
MODE 1
[on 1] 2] 3] 4 5] 8]
STATIC LOAD

Direction Distribution Target Drift

[x ~| A | |50~

View | 1:Drift- Shear Relation -
At Ciga (Y 4 X) SSa S 5 4ish ol
VIBRATOR | )}3\)-\-1}
- - X . . P ]
FloorNo. |1F  +| Direction | 'I z s 3OS e (KN) IR s g
Amp (kN) T(sec) RAUS SAE) Alai = ga 5 " oan giams
ai (e o2l (as 53 ) 4 .
C sine  [10.00 [ 1.000 cailad (oo o) w7z e ) A4S Gjsa
_J:\.'\SJJU \J‘;a.ukw nJ}de\.'\A\J
" Random  File | I 509 B M Alat #oge ) sdldiu) Giyga j w
; J:\JS&_ﬁA:u\tS}jQJn)AAgJ\\J
View |1:InputVibratorForce L]
MOVIE
File | [
VIBRATOR
Floor No. 1F v Direction | X VI
Amp (kN)  T(sec) 05 us s s 1
" Sine |1o.00 |1.000 olaale YL lis 2
JE S e, YL Qi
" Random  File | | ile YL 3
3 ) 2 YL ladla
Al 1: Input Vibrator Force - ) ‘d:;)sf J, Lj T
1: Input Vibrator Force e A1) s didlea ) 5 5
2: Top Building Acceleration
3: Top Building Displacement
File|4: Orbit of Top Displacement

5:Base Shear- Top Drift
6: Energy Response
7: Member Response
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Wind response analysis & g 3k a5das Julad A7
3 b (Saalind (5548 39 o g8 8L ead A Sy Jalad 4 R (s 5ia 52 " AS ) sa 0
P oo Jlee ) glaiabo gl )l Joka o i i b a0 0 J8 S 5

W

Response Setting
MODE
[o0 1] 2| 3] a] 5]
STATIC LOAD
Direction Distribution Target Drift
[X v 1A RREEIE]
View | 1: Drift- Shear Relation |
WIND
Wind force Distribution Power

W (kN) || Dist x | |T
wy (kN) || Disty | 10
Wz (km)| Distz | 10

View |1 Input Wind Force j

X S 033k aila 900 ) a0 B W (KN)
S QA 3l e s Jilde JSE 0 a8 Sy saan )
Y e 2 ah (ils s 6l s B4 WY (KN)
S QA 3l e s Jilda S8 0 a8 Sy saaa )
a2 3 IR (55 ) 2505 Jié :Wz(KNm)
t_ﬂa.u\ éﬁ@b*é&&ngﬁ))éé‘)ya@\‘)z
Wile VZ 5 WY (WX 2L sl 50 53555 sla il e i
gaasi 0.1 iag 534S Gl Al Gl g2 5 sla eala
L sad sala

sl 1) s s L :Dist z 5 Dist y <Dist x
Al sl | gl Jsh 2 ab sl b s a5
Dist z 5 Disty «Dist X 3L sl b (ila )58 Cae b
a3 50 )8 o g ol iy e 88 (gla L aiila
oAl sala c.xmjﬁ 7.2 Saa A4S Gl &\fm\
S et Lial 3 gl 5l a6 gl 1) Jlaka 1)
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Response output member & 5 g8 2 5A 35 des ALY
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OUTPUT MEMBER (")

v . =0
1 Olkas 350 a9 0A sae il e (7 ) AR ) SAKL
et 0 ) AT 3015 e S S S0 L 5 il A
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O W ea 4 EH ©-=

6000 4000 6000
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s S a3l e S SIS Gl g ayse BT ) e S juni g0 iake Al 8 e 50
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G G 2 AL Gl e 3 Sdas ald a8 6 i ALA
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A ) A g gl (Sl sl JSa A G e 40 Jania [3]
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|| Elcentro40NS E
File (<) | | Kobe(EW) A —
SqIT5U m
File (r) | [Kobe(Ns) == = || Kobe(Ew)
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File (2)| |Kobe(UD) = EsFv e )
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v | A ETFTE " Movie
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Movie play b s alé (iso (Y

Ssie )2 4S8 (M) 4y X ((RESPONSE SETTING DIALOG) 25 kee claghaii Sl 3 [1]
Aed oA ald JE G U s jLad )y ol ) 3 "MOVIE"

(W) g, (M) s st ) ST aman sl Y]
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STERA_3D - Stera7F.stera
File(F) Pattern(P) Member(M) Option(0) View(V) Help(H)

M=y~ %

e Response Setting

0w e+ MODE
Unit: mm ’T 1 2 al a| 5] s
STATIC LOAD
Direction Distribution Target Drift
[ x BNk ~| Jvso -]
view | 1 Drift- Shear Relation ~|
EARTHQUAKE
File Name Power

File ()| | [10
File (| | [10
File@ | | [10

|
View | 1: Input Ground Acceleration ~| J.-.l‘hj\".‘ﬂ“ll"‘ A
MOVIE '“‘"Irlﬂ'“'Lﬂﬂl."'\‘
Movie0d bt A
‘i‘ doy {H fl.
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RESPONSE Y |]\4'|“ ‘w \"‘I""'M"
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VAT YT & Mow lax|(@g t enmlayE—]
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Change of analysis & 9 Jaad 83 A 4
rad e | st 0l 63 e ((RESPONSE SETTING DIALOG) 2 Ske aulass Sl 5a[1]

Jase Jalng alla
Sl ,_k;);,;‘ss\;mu\ )j ‘_;I}::I(SJXL}“ it :‘55\:\31:\.5&‘
L GES)y ddaS /sl ms /43 iSaalin
o)A (e 2 Sdee il () 0 old pld
Response Setting n
MODE
[0 1| 2| 3| 4| 5] 6]
STATIC LOAD
Direction Distribution Target Drift
[x | A ~| |50 ~|
view | 1: Drift- Shear Relation |
EARTHQUAKE
File Name Power
File (X)l [ [10
File (Y)l [ [10
File (2)| [ [10
View |1: Input Ground Acceleration j [1]
MOVIE
File
RESPONSE
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Input Earthquake Ground Motion & g 4131 a0 <S4
G909 M55 sl sala 8 cua B 4,

DR sy 1 L )y Cua 534S Gl iy i€ dggd G sa 15 Al 25,5 JiB Sl A e aS s

Order Type | Information Comments

The numbers of data for

1% data (NDATA) | INT | Number of data .
acceleration

2" data (DT) REAL | Time interval (sec)

Please arrange NDATA data

3" data and later | REAL | Acceleration (cm/sec?)
separated by commas or spaces.

(NDATA < 60,000) <o) 7+ v+ (NDATA) 5355 41315 a3la ol SiSI aa
D (on Agulae GES la 02by G JS35A8 Hshd ae) (Hada e STL ) SS s
Jhe sk

Sl "/sample/wave/." 48 s 52 4S "Kobe 1995 NS.txt" 4xsS 41 ) ) sla oala ¢yl

Example)

This is the earthquake data “Kobe 1995 NS.txt” in the “./sample/wave/” folder.

1000 ..NDATA
o.02o0  ---DT (time interval, sec)
0.70 .70 -0.30  -2.00 -2.90  -1.¥0 -0.30  -0.90 -0.40 3.90

3.50 -%2.00 -B.30 -5.70 -3.60 -4.10 -2.80 0.0 -0.50  -4.50
-5.30  -h5.70 2.50 4.70 4.50 9.20 15.70 g.20 B.60 4.00
-F.50 -11.00 0.40  14.90 2.20 -8.00 4.40  15.90 24.40 3B.E80
38.30 20.10 3.60 -1.80 o.00  14.80 3.40 -40.00 -49.80 -36.00

-21.90  -9.60 -0.80 0.40 -20.B0 -31.30 -24.830 -14.00 3.70  11.00
-%.10 -18.70 -1E6.30 -1%2. Acceleration data (cm/sec® (0 -5.80 -13.50 -3E.E0
-20.60 24.10 B5.30  44.¢0 U.du  —14.dU f.30  30.40 13.40 -12.00
-24.00 -28.40 -14.00 -10.80 -5.40 13.50 18.30 2¥.90 33.00  31.50
40.00 gd.60 -23.40 -383.50 -26.10 26.90  21.00 9.30  15.40  13.70
25.30 7.30 -17.30 -23.60 -20.80 -12.B0 -2@.50 -2B8.50 -15.B0 -153.00
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Save building data b s & a8 Jb goAd Ve

ol Mstera." s )l dild S L o Tazs

Olaidlu sl 003 5 u83 Y v Y
}#Sbﬁbdﬁ&dﬁ)d\)@bﬁiu&ucJ\JJ:\.'\\)SGA

New file s Jila

Open file Ji& ;08 b

ﬁ Save file s

‘mﬁn

-

Eds
File(F) Patfern(P) Member(M) Option(0) View(V) Help(H)

bW EE ?

" PLAN
O T eo <

Unit: mm

Weight(kN) 7200

Height(mm) | 4000

- g% 90
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Save results of analysis in text files 5 W J& 3 Julad milis n S o pdd V0¥
e sla i e ) Al ek e 3 Sdes Julad g el ) (e Jalad (Jlage Jalad gl Al g e
R PR
S ks | Jilas Lyl 55 «(RESPONSE SETTING DIALOG) ey ashaii K5l 50 [1]
+ . . .
( ) was L8 1) "la ol o pAd" 4kSy cdayl b aadat 3l ey [2]
S AT a8 e sla Q8 (0 S 653 (6l | ) 4l ekl [3]

[2]

Ded E ?
. = 2 / = = 22
O W e 4 MODE H ©
Unit: mm i
o 1] 2] 3] 4] s]s]

STATIC LOAD
Direction Distribution Target Drift

[x <] [ua ~| [uso ~] e
View | 1: Drift- Shear FolderDialog x

Select folder to save output files

Full path

‘ C:\Users\SAITO\Documents\SAITO_JUT2017\Prograr oK

M ’— Display name
M ,— OutFiles
fea| [

View | 1: Input Ground Acceleration j

|

MOVIE

me | [

RESPONSE

¢ Mode (" Static ¢ Dynamic

" Movie

> gX g trn B AY = —

[1] [3]
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dﬁ)d@})&dhﬁaJ\Aanjw\;A&})ﬂd\)ge\*}oHdesJ&AJGAJLZA\)"OK"ASGA&h [4]
Agh e pallh o K eoadlia 3 gogal ) A iand odd (yuat

Stera

'9 Are you ready to analyze?
[ELVY) LAZ (N) ‘

tart initial analvsis

tart elastic modal analvsis

dvramic analvsis
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Output text files e W Jib (Jolad 4aii) a9 A VLY
(s oo gl el (el Gl Al 3 oA Hshay )l Jié

data_beam.bet (data_*** ) il g Liac) (5355 sl wala
data_bi.txt ) | beam :Beam
data_column.bet bi : Base Isolator
data_damper.tut column  : Column
- damper :Damper and Nonstructural wall
data_floortxt floor : Floor slab
data_ground.ixt > ground : Ground spring
data_panel.tx«t node : node
data_pulley.txt panel  :connection panel
data_spring.txt spring : External spring
data_structuretxt structure : Building
data_wall.tut ) wall : Wall

max_beam.tut
max_bi. et
miax_column.ixt
max_dampertxt
max_floortxt
max_ground.txt

max_memberdl.tt >

(max_***) Jidlu 5 Lac) suly jilas

max_member02. txt
max_node.txt
max_panel txt
max_pulley.txt

max_spring.txt

max_structureixt

max_wall.tut

response_eigen.txt ) response eigen L s o5 s gl
response_energy.txt Natural period and mode xb s 55,50 =
respense_floor0l. Response_energy i 2 S ae
response_floor02 i aSlee =

respense_member0.txt
response_member02 bt

response_structureixt

01, 02, ... Jye 2 Slec

Response of 3D rigid floor (6 components)
response_member01, 02, ... Lacls Sle
odd (yuad (sliac) c.ub .

response_structure L s ejbw 3 S lee

(& sloa)) A (Fuly) 3 Slec =
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[1] “data_beam.txt”

Member number for Beam  (total = 178)
0 1 0 2 0 3 0
4 0 h 0 B 0 7
0 8 0 9 0 10 0
11 n 12 0 13 0 14
0 15 0 16 017 0
18 o 19 0 20 0o 2
i n 2z 0 23 0 24 0
0 25 0 0 0 26 0
27 o 28 o 29 0 30
0 3 0 32 0 33 0
24 noooR nooooR noooa7
--- member properties (om, kM) member
b : B0, 000 ;150,000
Ec @ 0.230E+04
area : 12174.000
Iv o 0.317E+08
stee| reinforcement
(o) 10- at = 11.400
{chowr) - at = 11.400
zlab reinforcement
1-at = 0.713 @ 20.000
shear reinforcement
2-at = hHOB7 @ 6.000
material strength
Fc = Rl Swo= 42,90
bending-spring Mo, 1
moment from bottom rebars
Mo = 0.107EH0E My = 0.843EH08
Ro = 0.127E-03 Ry = 0.420E-02
moment from top rebars
Mo = 0.133E+06 MWy = 0.661E+06
Rz = 0.158E-03 Ry = 0,432E-02
berding-spring Mo. 2
moment from bottom rebars
Mz = 0UI07E+06 MWy = 0.643E+06
Fc = 0U127E-03 Ry = 0.420E-02
moment from top rebars
Mo = 0.133E+06 My = 0.661EHIG
Feo = 0.158E-03 Ry = 0.432E-02
shear
Qo = 0.112B+04 Oy = 0,335E+H04
Rc = 0.126E-03 Ry = 0.400E-02

STERA 3D ver11.3 c2o0\S slaial

Unit: mm

= 1 === type = 1)

slab : 15,000
Swlcghear) = 42,90
Mo = 0.884E+06  Om = 0.340B+04
Rw2 = 0.200E-01
Mo = 0.901E+06  Om = 0.347E+04
Fv? = 0.200E-0
Mo = 0.834E+06  Om = 0.340E+04
Fu? = 0.200E-07
Mo = 0.901E+06  Om = 0.347E+04
Rv? = 0.200E-01
Qu = 0.867E+04
Ru = 0.100E-01 K3 = 0.886E+06

b: width d: height
Ec: Young’ s Modulus
area:. Area

Iy: Moment of inertia

Fc:

Mc:
Rc:

Qc:

slab: thickness

concrete strength Sy: steel strength Sy(shear) : steel strength of hoop

crack moment My: yield moment Mu: ultimate moment Qm: shear force from My
crack rotation Ry: yield rotation of nonlinear spring Ry2: yield rotation

crack shear force Qy: yield shear force Qu: ultimate shear force
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[2] “data_column.txt”

Unit: mm

STERA 3D ver11.3 c2o0\S slaial

MeHEer rumber for Column (total = 112) ol U0 I
0 0 0 0 0 0 0 w1
0 0 0 0 0 0 0
0 0 0 0 0 0 0
1] 1] 1] 1] 1] 1] 1]
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0
1F
1 0 2 0 3 0 4
0 0 0 0 0 0 0
b 0 B 0 7 0 8
0 0 0 0 0 0 0
4 o 10 o 11 o 12
0 0 0 0 0 0 0
13 o 14 o 15 o 16
®© &
--- member properties Com, kM) member = 1 -—-( twpe = 1) Ay X
: ?3?3888 d : 80.000 s > x
area ! .
[v : 0.421EH)7 {? @
Ix ¢ 0.421E+H07 _
steel reinforcement (O Conerete spring
(corner) - at = 9.%6B Y @ Stesl cprine
¥-zide) 4- at = 9.568
(Y-side) 4- at = 9.566 Multi-springs
shear reinforcement
¥-zide) Z-at = LOB7 @ 6,000
(f-=ide) Z-at = LOB7 @ 6,000
material strength
Fc = Sw o= 42,90 Swishear) = 42.90
bending-spring: ielmc = ]
axial force = 0. 140E+04
moment
My v = 0156E+06 Om_w = 0.880E+03
Rov_w = 0.279E-02 Ry v = 0.416E-02
v = 01BBE+06 Om_x = 0.880E+03
Rov_x = 0.279E-02 Ry _x = 0.416E-02
multi-spring Mo, 1
x = -0.247E+H02 v = -0, 247E+02
(concrete)
(Fg =|50.1U?E+04 Fv = -0.320E+04 Dc = -0.108E-01  Dw = -0.960E-01
stee
Fo = 0.410E+03  Fw = 0.123E+04 Do = 0.242E-001 Dy = 0.960E-01
Q
multi-sering Mo. 5
w = 0.000E+00 = 0.000E+D0
{concrete)
(Ff =|5U.34?E+03 Fv = -0.104E+04  Dec = -0.742E-01  Dw = -0.960E-07
stee
) Fc = 0.000EH00  Fw = 0.000E+00  Dc = 0.000E+)0  Dw = 0.000E+00
shear
o ox = 0.588E+03  Ow x = 0.176E+04  (u x = 0.180E+04
Fc x = 0.112E-03  Rv x = 0.400E-02 Ru x = 0.100E-07
Do v = 0.588E+03  Ow v = 0.176E+04  Qu v = 0.180E+H)4
Fcw = 0.112BE-03  Rv_w = 0.400E-02 Ru_y = 0.100E-01
multi-spring No. 1
x = -0.247E+02 vy = -0. 247E+02 location of spring

Fc: 1%t force point Fy: yield force Dc: 1%t deformation Dy: yield deformation
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STERA 3D ver11.3 c2o0\S slaial

[3] “data_wall.txt” S Jalad 4aii [3]

6000 4000 4000

MegEer mumber for Wall  (total = 14)
W1

oo oo oo

1F

oo oo oo oo oo oo
oo oo oo oo oo oo
oo oo oo oo oo oo
oo oo oo oo oo oo
oo oo oo oo oo oo
oo oo oo oo oo oo

rRo o OO —

--- inelastic properties (cm, kM)  member 1 - twe = 1)
thick: 0.300E+02
acl ¢ 0.732BEH04 ac? ¢ 0.732B+04  aw ¢ 0.3T4E+0% ash @ 0.237E+0H
icl o 0 4REHDTY g2 0.427B+07  dw ¢ 0U16BE+10
bending-sering: ielmw = 1
axial force = 0.560E+04
Me = 0.217E+07 MWy = 0.652E+07
multi-spring o, 1

x = -0.326E403 v = -0.256E+02

(concrete)
(F% :|50.1U?E+U4 Fv = -0.320E+04  Dg = -0.863E-02  Dw = -0.107E+HI0
stee
Fo = 0. 410E+03  Fw = 0.123BH04 Do = 0U197E-01 0 Dw = 0.107E+00
o Q
multi-spring Mo, 15
® = 0U173E+02 v = 0.000E+00
(concrete)
(F? :|-U.221E+U4 Fv = -0.663E+04  Oc = -0.109E-01 D = -0.963E-01
ctee
Foc = 0.419E+03  Fyv = 0.126E+04  Dc = 0.242E-01 0w = 0.963E-01
shear-spring
o = 0.186E+04 O = 0.558E+04  u = 0.572E+H14
Rc = 0.73%E-04 Ry = 0.400E-02  Ru = 0.100E-01

acl: area of column 1 ac2: area of column 2 aw: area of wall ash: area for shear
icl: I(moment of inertia) of colunmn 1 icl: I of column 2 iw: I of wall

iy 'i:.‘ —
-:"c.}
@@ | e
—
—

i®
[] [ A 1 <10
12 1 14 15 i

E o

¥ ()} Concrats spring
@ 5tesl spring

B4 (multi-spring)
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STERA 3D ver11.3 c2o0\S slaial

[4] “data_ground.txt”

#xxx GROUND SPRING s+

<Foundation> <Pile>
Sway
F_RKhx F_IKhx F_RKhy F_IKhy P_RKhx P_IKhx P_RKhy P_IKhy
(kN/cm) (kN/cm) (kN/cm) (kN/cm) (kN/cm) (kN/cm) (kN/cm) (kN/cm)
0. 1343E+05 0. 2551E+04 0.1343E+05 0. 2551E+04 0. 1439E+05 0.2735E+04 0.3916E+05 0. 7438E+04

Rocking
F_RKry F_IKry F_RKrx F_IKrx P_RKry P_IKry P_RKrx P_IKrx
(kNem/rad)  (kNom/rad) (kNocm/rad) (kNcm/rad) (kNcm/rad) (kNcm/rad) (kNcm/rad) (kNcm/rad)
0.4514E+11 0.8577E+10 0.4514E+11 0.8577E+10 0.5902E+11 0. 1121E+11 0.1377E+12 0. 2616E+11

Radiation
F_Chx F_Chy F_Cry F Crx P_Chx P_Chy P Cry P_Crx
(kNs/cm) (kNs/cm) (kNs/cm) (kNs/cm) (kNs/cm) (kNs/cm) (kNs/cm) (kNs/cm)
0.1512E+04 0.1512E+04 0. 2153E+10 0. 2153E+10 0. 1586E+04 0. 1134E+04 0.0000E+00 0. 0000E+Q0

mass [x Iy
(kNs2/cm) (kNems2) (kNems2)
0. 0000E+00 0. 0000E+00 0. 0000E+00

Tx Tswx Trkx Ty Tswy Trky

1 0575 0270 0.197 0.838 0.196 0.261
h
0.030

hx(2)  hx(3) hswx hrky r_hswx r_hrky
0.202 0.109 0.095 0.095 0.609 0.113
hy(2)  hy(3) hswy hrkx r_hswy r_hrkx
0.066 0.040 0.095 0.095 0.189 0.044

(Y saa) y (X Dsae) X (Oesd) h o 2ome) C (i) KoL) | o(285) R ¢(ze) P o(lagd) F
F(foundation), P(plle), R(real), I(imaginary), K(stiffness), C(damping), h(sway), r(rocking), x(X-axis), y(Y-axis)
For example

F_RKhx: Foundation Sway Stiffness Spring, Real part, in X-axis
P_IKry: Pile Rocking Stiffness Spring, Imaginary part, around Y-axis

F_Chx: Foundation Sway Damping coefficient, in X-direction

Tx : Building Period in X-axis, Tswx : Sway Period in X-axis, Trky : Rocking Period around Y-axis
Ty : Building Period in Y-axis, Tswy : Sway Period in Y-axis, Trkx : Rocking Period around X-axis
h : Building Damping factor

hx(2) = h + (Tswx/Tx)? ( hswx + r_hswx ) + (Trky/Tx)? ( hrky +r_hrky )

hx(3) = h + (Tswx/Tx)® ( hswx + r_hswx ) + (Trky/Tx)2 ( hrky +r_hrky )

hswx :  Sway Damping factor in X-axis, hswy :  Sway Damping factor in Y-axis

hrky : Rocking Damping factor around Y-axis, hrkx : Rocking Damping factor around X-axis
r_hswx : Radiation Sway Damping factor in X-axis,

r_hswy : Radiation Sway Damping factor in Y-axis

r_hrky : Radiation Rocking Damping factor around Y-axis,

r_hrkx : Radiation Rocking Damping factor around X-axis,
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[5] “max_beam.txt”

Unit (kN,cm)
EL.WO.= 33
ME 1 -0.
MF 1 0.
ME 2 -0.
MF 2 -0,
a1 -0.

: Member end A
: Nonlinear bending spring at end A
: Member end B
:Nonlinear bending spring at end B

disp
2621E-02
2403E-02
3307E-02
3050E-02
hATRE-OT

Nonlinear shear spring

ar

force
034E+HI6
034E+HI6
OB5EHIG
OB5EHIG

-0.
-0.
0.
0.
-0, 3b63E+03

S — 11

Urn
-0.62
0.76
-0.79
.96
-0.03

um:
Uh:

D.l.:

Member end

ME

Elastic element

STERA 3D ver11.3 c2o0\S slaial

L 0.1
0.093 0.043
0.000
0.089 0.054
0.000

Ductility factor (= Dm / Dy)

(Dm: max disp., Dy: yield disp.)
Cumulative ductility factor (=Eh / QyDy)
(Eh: hysteresis energy, Qy: yield force)
Damage Index

(RC: Park and Ang, S: Fatigue)

kK ix~oo

W
¢ 4 ¢

Nonlinear bending spring
MP

AL (e ) D eea 4 aaled JKE et JSKG et HSIaa w31 G e (6 JKE Gy i

(for member end) Leae ) sleil )
— max

0

y

(for nonlinear bending spring) b e s i () 5
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EL. NO. = 1 disp force Umy
MY 1 0.2585E-02 -0. 1348E+06 0.00
C0 1 0.9620E-01 -0.1766E+04 -0.76 /
C0 2 0.2662E-01 -0.6613E+03 -0.21 /
C0 3 0.9647E-01 -0.1763E+04 -0.76 /
CO 4 0.2683E-01 -0.6391E+03 -0.21 /
C0 5 0.4591E-01 -0. 3200E+03 -0.36 /
MY 2 0.5071E-03 0.2786E+05 0.00
€0 1 -0.6212E-02 -0. 7677E+03  0.05 /
€0 2 0.1827E-01 -0. 9443E+03 -0.14 /
C0 3 -0.6243E-02 -0. 7715E+03 0.05 /
C0 4 0.1808E-01 -0.9475E+03 -0.14 /
C0 5 0.8815E-02 -0. 2104E+03 -0.07 /
QX -0. 2722E-01 -0. 5106E+03 -0.02
N -0. 7363E-01 -0. 4163E+04

CTBWN =N TR W — —

cocoocooooooe

STERA 3D ver11.3 c2o0\S slaial

“max_column.txt” ¢ siw Jilas 425 [6]
Unit (KN,cm) s 8 s jlail aal

disp force Umx Uh D. 1
2098E-05 -0. 2680E+04  0.00 0.040 0.001
9620E-01 0.9981E+03 0.76
2662E-01 0.4679E+03 0. 21
9647E-01 0. 1000E+04  0.76
2683E-01 0.4695E+03 0. 21
0000E+00 0. 0000E+00  0.00
1515E-04 0.1793E+04 0.00 0. 062 0. 001
6212E-02 -0. 1337E+03 -0.05
1827E-01 0.3933E+03 0. 14
6243E-02 -0. 1344E+03 -0.05
1808E-01 0.3892E+03 0.14
0000E+00 0. 0000E+00  0.00

. 4822E-03 -0. 9044E+01 -0.00

A Gl 530 Y s dsa (Uas) Siase (MY
A Glei) 2 ¢ X sae dos (Oles) e se :MX
s ¥ :CO

(@Y ) al 8 ST

B sl )3 ¢ Y hsae dsa ((las) Ciase MY
B ket 52 ¢ X Dsna I (Olas) e se :MX
s ¥ :CO

(@Y ) ol 8 ST

X osna Cen 3 (i 558 1QX

Y Dsae G 3 i s IQY

o soon N

© ®| e
® | @
1 4

() Conerste spring

1
:, #® GStesl spring

111

(Dm /Dy) s I8y »a :Umx, Umy
s JSha :Dm =
piladi adafi lsda Dy =
(Eh/ QyDy) (o2l (s 03 IS <y :UD
o) s 50 Eh e
et 55,0 Qh =
Cobed padli D
(RC: Park and Ang)




STERA 3D ver11.3 c2o0\S slaial

Dlsn sl aagi [7]
[7] “max_wall.txt”
Unit (kN,cm)

EL.NO. = 1 disp force L disp force Urn Uh 0.1
MY 1 0.2518E- 02 -0.B502EH)7 2,38 6.077 0131
Med 1 0.4383E-04 -0.9023E+04 0,07 MEE 1 0.4801E-04 -0.2260E+05  0.07

coo1 DUT792EH00 -0, 270BE+0D4  -1.29 / ST 1 0.1792E+00 0.1241E+04  1.29
CO 2 0U158BEH00 -0.2202E+04 -1.15 / ST 2 0.1595E+00 0.1242E+04  1.15
GO 3 0.1860EH00 -0, 2684E+04 -1.34 / ST 3 0U1860E+00  0.1236E+04  1.34
CO o4 0U16B3EH00 -0.2180E+04 -1.20 / ST 4 0U16G3E+00  0.1245E+04  1.20
CO% 0U1728EH00 -0,7880E+03  -1.24 / ST 5 0.0000E+00  0,0000BE+00 0,00
COB 0.26RBEHO0 -0, 1733E+04 -1.91 / ST 6 0.2655E+00 0.1276E+04  1.91
coo7 0.2973EH00 -0.2031E+04 214 / ST 7 0.2973E+00 01272E+04 214
CO 8 0.2686EH00 -0.17H9E+04 -1.93 / ST 8 0.2686E+00  0.1284E+04  1.93
CO9 0.3004E+00 -0.2043E+04 -2.16 / ST 9 0.3004E+00 0.1278E+04 2,16
CON0 0,2829EH00 -0,6032E+03  -2.04 / ST 100 0.0000E+00  0,0000E+00 0,00
CON 0U1241EH00 -0, 2784E+04  -0.89 / ST 0.1241E+00  0.1153E+04 0,89
CO 12 0.9080E-01 -0.1037E+04 -0.65 / 3T 12 0.9080E-01 0.9201E+03  0.65
CO13 0.9653E-01 -0.8239E+03 -0.70 / ST 13 0.965%3E-01 0.9602E+03  0.70
CO14 0.1502E+00 -0.9546E+03  -1.08 / ST 14 0.1502E+00  0.1260E+04  1.08
CO% 0.2041EH00 -0, 2528E+04  -1.47 / ST 1% 0.2040E+00 0.1265E+04  1.47
MY 2 0.1919E-02  0.5459E+07 -1.2% 5.934 0.103
Med 20 0.3166E-03 0.7075E+04 -0.07 MEE 20 0.3%40E-03  0.8920E+04 0,07
coo1 DUTTAIEHO0 -0, 2701E+04  -0.84 / ST 1 0.11AEH00 0.1082E+04 0,84
cOo2 0 0U1042E+00 -0.1851E+04 -0.75% / ST 2 0.1042E+00  0.9938E+02  0.7%
CO3 0.1056EH00 -0, 2040E+04 -0.76 / ST 3 0.10%6E+00  0.1003E+04 0,76
coo4 0.927E-01 -0.1789E+04  -0.67 / ST 4 0.9271E-01 0.9149E+03  0.67
CO % 0U1049E+00 -0,6239E+03 -0.76 / ST 5 0.0000E+00  0,0000BE+00 0,00
cOo6 0.1260EH00 -0.1647E+04 -0.971 / ST 6 0.1260E+00  0.1743E+04  0.91
coo7 0UTA17EH00 -0, 18B1E+04  -1.02 / ST 7 0.1417E+00 0.1232BE+04  1.02
cO8 0U1115E+H00 -0.1547E+04 -0.80 / ST 8 0.111%E+00  0.1043E+04  0.80
cOo9 0U1272EH00 -0.1758E+04 -0.92 / ST 9 0.1272E400 0.1151E+04 0,92
GO0 0.1266EH00 -0,5423E+03 -0.971 / ST 10 0.0000E+00  0,0000E+00 0,00
cO1 0U7293E-01 -0.2757E+04  -0.53 / ST 1T 0.7293E-01 0.7952E+03  0.53
CO120 0.5108E-01 -0, 1447E+04  -0.37 / 3T 12 0.9108E-01  0.6428E+03 0,37
CO13 0.3447E-01 -0.8293E+03 -0.25 / ST 13 0.3447E-01 0.5264E+03  0.2%
CO14 0.6093E-01 -0.1242E+04 -0.44 / ST 14 0.6093E-01 0.7117E+03  0.44
CO1% 0.87E2E-01 -0.2442E+04  -0.63 / ST 1% 0.8762E-01 0.8979E+03  0.63
(¥ 0.6429E+00  0.3965E+04  0.57 0.090 0.073
(YA, -0, 1683E-02 -0,3120E+02 -0.00 WYE -0, 4549E-02 -0,8533E+02  -0,00
N 0.1084E+00 -0, 8350E+04
MXA MXB
1 2 6 7T z
@ ;e B
S ] ] 3 x (] —olD
@8 11 12 16 14 15 8 ¥
EE] ]
¥

() Comorste spring
& 5Ste=lzpring T
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[8] “max_node.txt”
Unit (KN,cm)

Maximum MNodal Response

OF

1 2 3 4

5 6 7 3

9 10 11 12

13 14 15 16

Center of zravity: 17

18 19 20 21

22 23 24 25

26 27 28 29

30 31 32 33

Center of zravity: 34

35 36 37 38

39 40 41 47

43 44 45 46

47 48 49 50

Center of zravity: 51
rode b f z dx dy dz r ry rz
1 0.00 0.00 0.00 0.0000E+00  0.0000E+00  0.0000E+00  0.0000E+00  0.0000E+DD  0.0000E+00
2 £00.00 0.00 0.00 0.0000E+00  0.0000E+00  0.0000E+00  0.0000E+00  0.0000E+DD  0.0000E+00
3 1200.00 0.00 0.00 0.0000E+00  0.0000E+00  0.0000E+00  0.0000E+00  0.0000E+DD  0.0000E+00
4 1800.00 0.00 0.00 0.0000E+00  0.0000E+00  0.0000E+00  0.0000E+00  0.0000E+00  0.0000E+00
5 0.00 1000.00 0.00 0.0000E+00  0.0000E+00  0.0000E+00  0.0000E+00  0.0000E+DD  0.0000E+00
6 £00.00 1000.00 0.00 0.0000E+00  0.0000E+00  0.0000E+00  0.0000E+00  0.0000E+DD  0.0000E+00
7 1200.00 1000.00 0.00 0.0000E+00  0.0000E+00  0.0000E+00  0.0000E+00  0.0000E+DD  0.0000E+00
3 1800.00 1000.00 0.00 0.0000E+00  0.0000E+00  0.0000E+00  0.0000E+00  0.0000E+DD  0.0000E+00
9 0.00 2000.00 0.00 0.0000E+00  0.0000E+00  0.0000E+00  0.0000E+00  0.0000E+DD  0.0000E+00
10 £00.00 2000.00 0.00 0.0000E+00  0.0000E+00  0.0000E+00  0.0000E+00  0.0000E+DD  0.0000E+00
11 1200.00 2000.00 0.00 0.0000E+00  0.0000E+00  0.0000E+00  0.0000E+00  0.0000E+DD  0.0000E+00
12 1800.00 2000.00 0.00 0.0000E+00  0.0000E+00  0.0000E+00  0.0000E+00  0.0000E+DD  0.0000E+00
13 0.00 3000.00 0.00 0.0000E+00  0.0000E+00  0.0000E+00  0.0000E+00  0.0000E+DD  0.0000E+00
14 £00.00 3000.00 0.00 0.0000E+00  0.0000E+00  0.0000E+00  0.0000E+00  0.0000E+DD  0.0000E+00
15 1200.00 3000.00 0.00 0.0000E+00  0.0000E+00  0.0000E+00  0.0000E+00  0.0000E+DD  0.0000E+00
16 1800.00 3000.00 0.00 0.0000E+00  0.0000E+00 0.0000E+00  0.0000E+00 0.0000E+D0  0.0000E+00
17 900.00 1500.00 0.00 0.0000E+00  0.0000E+00  0.0000E+00  0.0000E+00  0.0000E+D0  0.0000E+00
18 0.00 0.00 400,00 0.1021E+02 0.9373E-13 0.1164E+01 0.2864E-03 0.2045E-01 0.1325E-15
19 £00.00 0.00 400,00 0.1021E+02 0.1921E-13  0.6651E+01  0.4253E-02 0.1212E-01 0.1325E-15
20 1200.00 0.00 400,00 0.1021E+02 0.6032E-13 0.6237E+00 0.3035E-03 0.1212E-01 0.1325E-15
21 1800.00 0.00 400,00 0.1021E+02  0.1398E-12  0.4719E+00 0.9053E-04 0.3001E-01 0.1325E-15
22 0.00 1000.00 400,00 0.1021E+02 0.9873E-13  0.8802E+00 0.4683E-04 0.2833E-01 0.1325E-15

Coordinate & 5 <laisa
(Ui il R ol 2l 5) X Ciea 4 i X
(Ui il R ol aal5) Y G 4 a1
(Sl il 5K o 3lai) aal ) Z Ciga 43 Claiia 17

Maximum nodal displacement & 5 S (dada ySlaa
(e sl 5 8 o1l aal ) X a2 (aids rdX
(Ui il s S o 3l 2l 5) y a3 (Hadls iy
(e (il (58 ol 2al5) 7 a3 (s 1diZ
X osse dss Ui sl ) irX
Y ossa dss Ui oa 4l ry
Z e dss s a4z
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[9] “max_structure.txt’
Unit (kN,cm)

=Wk~

coococooo

COCOOOo0oo

h (cm)
4000E+03
4000E+03

. 4000E+03

4000E+03
4000E+03
4000E+03
4000E+03
0000E+00

dx (cm)
8901E+01
T167E+01
6540E+01
5202E+01
3723E+01
2224E+01
8303E+00
0000E+00

sdx (cm)
0. 1135E+01
0. 1227E+01
0. 1339E+01
0. 1481E+01
0. 1502E+01
0. 1400E+01
0. 8303E+00
0. 0000E+00

dy (cm)
0.5822E-13
0.4288E-13
0. 2989E-13
0.2070E-13
0. 1435E-13
0.9603E-14
0. 5049E-14
0. 0000E+00

sdy (cm)
0.1677E-13
0. 1451E-13
0. 1210E-13
0.8657E-14
0.5875E-14
0. 3609E-14
0. 7058E-14
0. 0000E+00

rz (rad)
0.2971E-15
0. 2600E-15
0. 2190E-15
0. 1738E-15
0. 1287E-15
0. 7822E-16
0. 2854E-16
0. 0000E+00

coocoooco

drx
2837E-02
3068E-02
3348E-02
3704E-02
3756E-02
3500E-02
2076E-02

. 0000E+00

vX (cm/s)
. 1102E+02
6280E+02
5418E+02
4483E+02
3356E+02
2101E+02
. 8071E+01
0000E+00

coococooo

dry
4192E-16
3628E-16
3024E-16
2164E-16
. 1469E-16
9023E-17
. 1764E-16
. 0000E+00

vy (cm/s)
. 1467E-12
1251E-12
T137E-12
.9799E-13
71625E-13
4645E-13
. 2068E-13
. 0000E+00

cococooece

cococooo

STERA 3D ver11.3 c2o0\S slaial

sfx (kN)

. 5144E+04
. 8306E+04
. 1073E+05

1243E+05
1322E+05
1368E+05
1450E+05

. 1450E+05

ax (gal)
. T109E+03
5557E+03
4624E+03
.4306E+03
3914E+03
3268E+03
. 3259E+03
. 0000E+00

coococoooe

[=felefolelool o]

sty (kN)

. 9031E-11

1

148E-10

. 2489E-10
. 2757E-10
. 3404E-10
. 3691E-10
.3127E-10
. 3721E-10

cooooooo

ay (gal)

. 1276E-11

1099E-11
9420E-12
8408E-12
6853E-12
5067E-12

. 3338E-12
. 0000E+00

total

(e il 4y 2alg) J3ie by saidaplii)l ch
dish i oladls Sl

(e il 4 2a) 5) X Caga 4y aiida (3 ) L 5 iy yo isdX

(U il 45 2al ) y g v aliha () ) Ly 5 &y ) sy

(53 a4l ga) X g 4 4l () L 5 i y0 s drx

(532 4l 50) y Cga a e (3315 b 5 Gy ya s odry

D.I(F) D.I1(F+W)
0.030 0.028
0.047 0.023
0.037 0.030
0. 041 0.008
0.040 0.011
0. 041 0.093
0.026 0.142
0.000 0. 000
0.037 0.093

J e o ladi iF

Jo%e (Hin g ) aa

(KN 43 23l 5) X Sga 5 e (b s sfX

(KN 43 2al5) y Cga 5o Jie o g8 sy
Al a0 J8 38 e o e gl ) (dladls JSIas
(cm 4 as)5) X S 0 (s dx

(cm 4 asl) y Cea y Slsdls :dy

(cm 4 asl5) Z Qe Y (Sl idz

(cm/sec 4 2l 5) X g 53 G VX

(cm/sec 42 aal5) y Caga )3 Ce i ivy

(Cm/sec? 4 aal5) X ea 2 Qs by Jiaai 1aX

(CM/sec? 43 aals) y a3 QS L 5 Jiaai zay

RS FLITSE I NEPN

élLLA HAELZ_)SS\A;

Damage Index b 5 &l aili

(05t 5 o) Gl alib )8 @ jled (asli:DL(F)

(Dls2 5 O <) 1 Akl G jlud sl DL (F+W)
Ol IS cunl by 5 &jled (aila (p8ibs ;Total
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STERA 3D ver11.3 c2o0\S slaial

(Response eigen.txt) g=la &b b 53 Sde [10]
ol oalio pAd S el i glla o nly 5 5 o oanda (sla 593 Jald JIa g Jalad gl (J48 ) 0

=== natural period and mode ===

++  1-mode ++

1l
K-component

L]
!
pas Lo L e e s s Lo s o e e - Lo o Lo o e e o

++  Z-mode ++

ode

000
.000
000
.000
.000
000
.000
.000

.000
020
008
097
133
183
.189
207

.000
000
.000
.000
000
.000
000
000

t =

=

0.7444 =ec
participation factor

e W
0.000 6.370
effective mass ratio

1]k [V
0,000 0.734
b [v] by {v]

0.000 0.000
0,000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.124
0.000 0.370
0,000 0.620
0.000 0.847
0.000 1.040
0.000 1.202
0.000 1.320
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0,000 0.000
0.000 0.000
0.000 0.000
(0.4566 =sec
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bz
0.000

iz
(0.000
bz {w]

000
000
000
000
000
000
000
000

000
000
000
000
000
000
000
000

000
000
.000
000
000
000
000
000

T O T D o T o T

(4l 4 2l ) (b o 50

Natural period (sec)

S bie als
Participation function




kstep Sd(cm) Salgal)
0 0.00E+00 0.00E+00
1 1.20E-02 3.33E+01
2 2.40E-02 6.67E+01
3 3.60E-02 1.00E+02
4 4.80E-02 1.26E+02
F sdx{cm)  sdy(cm)
0.00E+00 0.00E+00
0.00E+00 0.00E+00
0.00E+00 0.00E+00
0.00E+00 0.00E+00
0.00E+00 0.00E+00
shx(cm)  sby(em)  smx(kN)

o o O O O

STERA 3D ver11.3 c2o0\S slaial

(response_structure.txt) ojbm 2 Sdes U g fuly V)

Dsh a0 A ath A (sl ) sl el (el ye (Sailin) Jlad & pa )2
max drift

0

0.00004
0.00008
0.00012
0.00016
ssx(cm)  ssylem)  sfx(kN) sfy(kN)
0.00E+00 0.00E+00 0.00E+00 0.00E+00
0.00E+00 0.00E+00 3.40E+01 -1.54E-17
0.00E+00 0.00E+00 6.80E+01 -1.54E-17
0.00E+00 0.00E+00 1.02E+02 -1.54E-17
0.00E+00 0.00E+00 1.28E+02 -3.84E-17
smy(kN) dx(cm) dy(cm) rz(rad)

0.00E+00 0.00E+00 0.00E+00 0.00E+00 O0.00E+00 0.00E+00 0.00E+00

0.00E+00 0.00E+00 -5.10E+03
0.00E+00 0.00E+00 -1.02E+04
0.00E+00 O0.00E+00 -1.53E+04
0.00E+00 O0.00E+00 -1.93E+04

-2.31E-15 0.00E+00 0.00E+00 0.00E+00
-2.31E-15 0.00E+00 0.00E+00 0.00E+00
-2.31E-15 0.00E+00 0.00E+00 0.00E+00
-5.75E-15 0.00E+00 0.00E+00 0.00E+00

Slind Bt 3 aslaa Jal e tkstep
(Equivalent 1IDOF system) Jabea (31 3 4 2 Sy alesss

(cm 4 2s)s) s isd

(gal 4 3a)5) QS b 5 Jaaas s

o s e alad ya il by 5 iy SiS) o :max dirift
(Relative story displacement) 4l i (Aails

e o ladi:F

(e il 49 2al ) X g 4p 4dida (3515 b 5 <y 2 isdX

(e Sl 43 2a15) Y g 4z aieda (3l L 5y isdly

(i Adl 50) Akl i lals

(e il 43 2a 5) (0 4dl 5a) X g 4 alha (I Ly 5 iy 0 1SSX

(e Bl 49 2n 5) (o0 Al 5a) Y g 4 alha R Ly 5 iy 0 1SSY
e (o 5

(KN 42 aal5) X Qg 50 J e b 0 isfX

(KN 42 2al5) y Ciga 50 J 3 (o n s 508 :sfy
(s 4dl ga)aiiha ad lsls

(ia oy 48l ga) X g 0 Jjie il ) by 5 iy 53 :SHX

(i 4l ge) y Ciga 50 J e (1, L 5 iy 3 ishy
Al KAl 5 e s

(KNCm 42 2a15) X g 24k KL 5 Ciia e :SMX

(KNCM 42 2a15) X g 24k S L 5 Ciia e 1SMX
A a0 J8 S 56 50 (e O Slals

(cm 43 aal5) X G )3 (Hlala idx

(cm 4 aal5) y g 2 (s dy

(cm 42 asl5) 7 e 0 Hadls idz

116



kstep
0
5
10
15
20

o O o o O

vx(cm/s)
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00

t
0
0.02
0.04
0.06
0.08
sdx(cm)
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
vy(cm/s)
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00

In case of Beam

STERA 3D ver11.3 c2o0\S slaial

T g e 0 ad Jke ua gl gy sl el el ol Sdee b 5 by Jda3 G pa 2

a0x
-1.40E+400
-1.08E+01
-1.01E+01
-8.80E+00
-9.50E+00
sdy(cm)
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
ax(gal)
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00

aly

a0z dox dOy doz

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0.00E+00 0.00E+00 0.00E+00 O0.00E+00 0.00E+00
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

stx(kN)

sy (kN) dx(cm) dy(cm) rz(rad)

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
2.35E+00 -1.53E-17 0.00E+00 0.00E+00 0.00E+00
1.10E+01 -1.31E-17 0.00E+00 0.00E+00 0.00E+00
1.81E+01 -1.39E-17 0.00E+00 0.00E+00 0.00E+00
1.61E+01 -1.48E-17 0.00E+00 0.00E+00 0.00E+00

ay(gal)

0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00

Sl dalas )y ey dal e it
Opa) GUS (5355 sl eala
(cm/sec? 4 asls) X G 2 s :a0x
(cm/sec? 43 asl5) y Cga 3 Sl a0y
(cm/sec? 4 aal5) 7 g 0 S a0z
(Input ground displacement, cm) ) (ladls 355 sl 22l
(cm 42 sl 5) X Cga 3 (s :dOX
(cm 4 2aly) y S 5o (Al :d0y
(cm 43 aalys) 7 g 3 Gl :d0z
e omsd lails
e o jled (F
(Cm 4 2alg) X g 4xadida 3l Ly Dy yo isdX
(Cm 4 2alg) y g g adida ) L g Sy yo isdly
e (S s
(KN 42 2aal5) X Qg 50 J e b s om0 isfX
(KN 42 2al5) y Ciga 50 J 3 (o0 s 508 isfy
Al ja J8 S e 3 (e e ) s
(cm 43 aal5) X G )3 (s idx
(cm 4 2al5) y s 2 (s dy
(cm 42 asl5) 7 Qe 0 Hadls idz
(s Qe
(cm/sec 4 ) X Ciga 52 Ce s 1YX
(Cm/sec 42 3a)5) y Cgn 3 G i vy
Gllae QLS
(cm/sec? 4 sl 5) X Gga 50 LS b 5 disad zaX
(cm/sec? 43 :al5) y Ciga 53 AL L 5 Jisadzay
(response_member01.txt ...) sac 3 See b 55l [12]

_Jﬁ@bﬁﬁnﬁdﬁﬂdw\a)ﬁnsgj @Q@Gw\ﬁ

. In case of Beam 3L 5L g aw guac 4S & jpa 2
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BE No.

0.000
0.020
0. 040
0.060
0.080

1

Rya

-0. 7362E-21
0. 1087E-06

0. 8696E-06
0. 4024E-05
0. 9845E-05

Ryb
-0. 4351E-21
0. 1087E-06
0. 8696E-06
0. 4024E-05
0. 9845E-05

Mya

-0. 1249E-13
0. 2127E+01
0. 1702E+02
0. 7874E+02
0. 1927E+03

Myb
1044E-13
2127E+01
1702E+02
7874E+02
1927E+03

Qsz
0. 4245E-16
0. 7879E-02
0
0

ococooo

. 6303E-01
2916E+00
0. 7136E+00

Uya
0. 000
0. 000
0. 000
0. 002
0. 004

Uyb
0.000
0.000
0. 000
0. 002
0.004

Usz
0. 000
0. 000
0. 000
0. 000
0. 000

STERA 3D ver11.3 s2)\S slaial

Rpa Mpa
-0. 3669E-21 -0. 1249E-13
0. 6252E-07 0. 2127E+01

Upa
0.000
0. 000

0.5001E-06 0. 1702E+02

0. 000

0.2314E-05 0. 7874E+02 0. 001

Disp. Force. Ductility factor (kN, cm)

< Moment >
Rya Mya
Rpa Mpa
Ryb  Myb
Rpb  Mpb

< Shear Force >

Uya
Upa
Uyb
Upb

Member end A
Member end B

Nonlinear rotational spring at end A

0.5662E-05 0. 1927E+03 0.003
Rpb Mpb Upb
-0. 3067E-21 -0. 1044E-13 0. 000
0. 6252E-07 0.2127E+01 0. 000
0. 5001E-06 0. 1702E+02 0. 000
0. 2314E-05 0. 7874E+02 0. 001
0.5662E-05 0.1927E+03 0.003
Dx Nx
0. 0000E+00 0. 0000E+00
0. 0000E+00 0. 0000E+00
0. 0000E+00 0. 0000E+00
0. 0000E+00 0. 0000E+00
0. 0000E+00 0. 0000E+00

Nonlinear rotational spring at end B

Dsz  QszUszNonlinear shear spring

< Axial Force >

Dx Nx Axial spring
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GO No.

0. 000
0.020
0.040
0. 060
0.080

-0.
-0.
-0.
-0.
-0.

-0
-0.
-0.
-0.
-0.

3091E-02

C1D (k)
L28987E-02
3003E-02
J0ZBE-02
3028E-02
3008E-02

1
Rya

. 2659E-21

. 9682E-07 -0

. 7746E-06 -0

. 3584E-05 -0

. 8772E-05 -0

Rxa
. 5793E-21 —g

. 4518E-06

.4014E-05 -0
. 1407E-04 -0
.2144%504 -0

SX
0.6335E-20 0
- 1910E-05 -0
. 1528E-04 -0
.7071E-04 -0
- 1730E-03 -0

Dz

. 7726E-02
. 7725E-02
. 7718E-02 -0
. 7699E-02 -0
. 7694E-02 -0
G1F(a)
L2 4E+05
3012E+03
3033E+03
3033E+03
3012E+03

C1F (k)
LZ2H1ZE+03
2492YE+03
24950E+03
295ZE+03
2953ZE+03

Disp.  Force.
< Moment >
Rya Mya Uya
Ryb Myb Uyb
Rxa Mxa Uxa
Rxb Mxb Uxb
< Shear Force >
Dsx Qsx Usx
Dsy Qsy Usy
<Axial Force>
Dz Nz
<Torque Force>
Rz Tz

< Multi-spring >
C1D(a) C1F(a)
C2D(a) C2F(a)
C3D(a) C3F(a)
C4D(a) CA4F(a)
C5D(a) C5F(a)
S1D(a) Si1F(a)
S2D(a) S2F(a)
S3D(@) S3F(a)
S4D(a) S4F(a)
S5D(a) S5F(a)
C1D(b) C1F(b)
C2D(b) C2F(b)
C3D(b) C3F(b)
C4D(b) C4F(b)
C5D(b) C5F(b)
S1D(b) S1F(b)
S2D(b) S2F(b)
S3D(b) S3F(b)
S4D(b) S4F(b)
S5D(b) S5F(b)

(=]

-0
-0

-0
-0.
-0.
-0.
-0.

-0
-0.
-0.
-0.
-0.

STERA 3D ver11.3 c2o0\S slaial

.In case of Column 5L () siss gimc 48 &) om0

Mya Uya Ryb Myb Uyb
3082E-15 0.000 0.5811E-21 0. 1816E-13 0. 000
3822E+01 0. 000 0. 1773E-08 -0. 1745E+01 0. 000
3058E+02 0.000 0. 1425E-07 -0. 1396E+02 0. 000
1415E+03 0. 000 0. 6608E-07 -0. 6459E+02 0. 000
3463E+03 0.000 0. 1627E-06 -0. 1580E+03 0. 000

Mxa Uxa Rxb Mxb Uxb
2197E-13 0. 000 0.5866E-22 —0. 8529E-14 0. 000
1784E+02 0. 000 0. 8275E-08 —0. 8144E+01 0. 000
1585E+03 0. 000 0. 7376E-07 —0. 7234E+02 0. 000
5555E+03 0.000 0. 2606E-06 -0. 2535E+03 0.000
8464E+03 0.000 0. 3975E-06 -0. 3863E+03 0. 000

Qsx Usx Dsy sy Usy
6838E-16 0. 000 -0. 1046E-19 -0. 1130E-15 0. 000
2062E-01 0. 000 —0.8914E-05 0. 9623E-01 0. 000
1650E+00 0. 000 -0. 7919E-04 -0. 8548E+00 -0. 001
7633E+00 -0. 001 -0. 2776E-03 -0. 2996E+01 -0.004
1868E+01 -0. 003 —-0. 4229E-03 -0. 4566E+01 -0. 006

Nz Rz Tz
2500E+03 -0. 1983E-21 -0.1721E-14
2500E+03 -0. 1974E-21 -0.1713E-14
2497E+03 -0. 1883E-21 -0. 1634E-14
2491E+03 -0. 1013E-21 -0.8791E-15
2490E+03 0.1517E-21 0.1317E-14

C1U(a) S1D{al S1F{a)  S1UCa)
0.032 -0.3072E-02 -0.5215E+02  -0.032
0.032 -0.3090E-02 -0.5245E+02 -0.032
0.032 -0.3111E-02 -0.5282E+02 -0.032
0.052 -0.3112E-02 -0.5283E+02 -0.032
0.032 ~ -0.3091E-02 -0.5247E+02  -0.032

GlUEk) 51D(h) S1F(h) 51Uk
0.031 -0.2987E-02 -0.5071E+02 -0.031
0.031 -0.3003E-02 -0.5093E+02 -0.031
0.032 -0.3026E-02 -0.5137E+02 -0.032
0.032 -0.3028E-02 -0.5141E+02 -0.032
0.053% ~~ -0.3008E-02 -0.5106E+02 -0.032

Ductility factor (kN, cm)

End A
End B
End A
End B

Nonlinear shear spring
Nonlinear shear spring

Axial spring

Torque spring

(Bottom) Y-direction
(Bottom) Y-direction
(Bottom) X-direction
(Bottom) X-direction

X-direction
Y-direction

ClU(a) End A  Concrete Spring 1
C2U(a) End A  Concrete Spring 2
C3U(a) End A  Concrete Spring 3
C4U(a) End A  Concrete Spring 4
C5U(a) End A  Concrete Spring 5
S1U(a) End A  Steel Spring 1
S2U(a) End A  Steel Spring 2
S3U(a) End A  Steel Spring 3
S4U(a) End A  Steel Spring 4
S5U(a) End A  Steel Spring 5
C1U(b) End B  Concrete Spring 1
C2U(b) End B  Concrete Spring 2
C3U(b) End B  Concrete Spring 3
C4U(b) EndB  Concrete Spring 4
C5U(b) End B  Concrete Spring 5
S1U(b) EndB  Steel Spring 1
S2U(b) End B  Steel Spring 2
S3U(b) End B  Steel Spring 3
S4U(b) End B  Steel Spring 4
S5U(b) End B  Steel Spring 5
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e

-0

-0.
-0.

oo

-0

-0.
-0.
-0.
-0.

No-

STERA 3D ver11.3 c2o0\S slaial

.In case of Wall 2L )l s suac 4S8 G ) sea 0

Rva My a Uwa Rvh Wxh Uyhb
0.004 -0.1187E-07 -0.6907E+02 0.0o0 -0.9263E-08 -0.1300E+02 0.000
0.024 -0.218BE-06 -0.1732E+04 0.0on -0.1199E-06  0.4134E+03 0.000
0.044 -0.2985E-06 -0.3038E+04 0.000 -0.8521E-07 0.1549E+04 0.000
0.064 0.8330E-07 -0.5840E+03 0.0o0 0.1862E-06 O0.1B31E+04 0.000
0.084 0.9203E-06 0.6774E+04 0.0on 0.5574E-06 -0.1035E+04 0.000
Rsx Qsx Usx Dz Nz
-9919E-08 -0.2312E+00  -0.000 -0.2937E-01 -0.598BE+04
1594E-06 -0.3714E401 -0.000 -0.2852E-01 -0.6018E+04
1801E-06 -0.4187E401 -0.000 -0.2873E-01 -0.B0BDE+0D4
1265E-06  0.2948E+01 -0.000 -0.2975E-01 -0.606B4E+04
LB93BE-06 0.1617E+02 0.000 -0.2956E-01 -0.6028E+04
Cl1b(a) Cl1F(a) ©11Uia) 51100(a) 511F(a) S11Uia)
L2H805E-02 -0.586YE+03 0.030 -0.2905E-02 -0.5032E+02 -0.030
2923E-02 -0.5903E+03 0.030 -0.2923E-02 -0.50B3E+02 -0.030
294BE-02 -0.5950E+03 0.031 -0.2946E-02 -0.5103E+02 -0.031
2943E-02 -0.5945E+03 0.031 -0.2943E-02 -0.5099E+02 -0.031
2913E-02 -0.5883E+03 0.031 ~ -0.2913E-02 -0.5046E+02 -0.03
Disp.  Force. Ductility factor  (kN, cm)

< Moment >

Rya Mya Uya EndA  (Bottom) Y-direction
Ryb Myb Uyb EndB  (Bottom) Y-direction
RxaMxa Uxa EndA  (Bottom) X-direction
RxbMxb Uxb EndB  (Bottom) X-direction
< Shear Force >

Rsx Qsx Usx Nonlinear shear spring X-direction

<Axial Force>

Dz Nz U

< Multi-spring > (springs 11-15 in a wall panel)

Cl1D(a) Cl11F(a) C11U(a) End A Concrete Spring 11
Cl12D(a) C12F(a) C12U(a) End A  Concrete Spring 12
C13D(a) C13F(a) C13U(a) End A  Concrete Spring 13
Cl14D(a) Cl14F(a) C14U(a) End A  Concrete Spring 14
C15D(a) C15F(a) C15U(a) End A Concrete Spring 15
S11D(a) S11F(a) S11U(a) End A  Steel Spring 11
S12D(a) S12F(a) S12U(a) End A  Steel Spring 12
S13D(a) S13F(a) S13U(a) End A  Steel Spring 13
S14D(a) S14F(a) S14U(a) End A  Steel Spring 14
S15D(a) S15F(a) S15U(a) End A  Steel Spring 15
C11D(b) C11F(b) C11U(b) End B  Concrete Spring 11

C12D(b) C12F(b) C12U(b) End B  Concrete Spring 12
C13D(b) C13F(b) C13U(b) End B  Concrete Spring 13
C14D(b) C14F(b) C14U(b) End B  Concrete Spring 14
C15D(b) C15F(b) C15U(b) End B  Concrete Spring 15

S11D(b) S11F(b) S11U(b) End B  Steel Spring 11
S12D(b) S12F(b) S12U(b) End B  Steel Spring 12
S13D(b) S13F(b) S13U(b) End B  Steel Spring 13
S14D(b) S14F(b) S14U(b) End B  Steel Spring 14
S15D(b) S15F(b) S15U(b) End B  Steel Spring 15

(In case of Vertical Spring) 2L Gagee B 4S &) pa o
< Axial Force >

Disp. Force. Ductility Factor
Dz Fz Uz

In case of Base Isolator 25 4b jbw lan 48 &) sa

< Shear Force  and Axial Force>
Disp.  Force.  Ductility Factor
Dx Qx Ux X-direction (Shear)
Dy Qy Uy Y-direction (Shear)
Dv Fv Z-direction (Axial)
In case of Damper and Nonstructural Wall 2L (s} s Jlw je saic )l 5 s 4S G jsa

< Shear Force >
Disp.  Force.  Ductility Factor
Dx Qx Ux X-direction
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(txt.1response_floor0) 4ik 3 Slee b 5 zeuly [13]
D5 a0 D (gam A s il 85 S e 3 Shee 5 el QM ) 0

:J}:@bdmu|ﬁjdj\yjdddg4uh,ﬂmqsgjhrﬂu
ai £ 5k 50 (Sway and Rocking) 48 &b (Option > Member) G sie ) ¢y 53 ) odliind &y pn 5o
Agh e K et 50 Qlia (samy 4w iy gm 4o (pspnldi g S HK0 A ol 44 gl

uila QA (“Option” > “Member” ) s ) 1, ¢ 2 3D rigid ) edldind &y a5 =

=T o QL 5 s
S
displacement rotation velocity acceleration

t dx(cm) dy(cm) dz(cm) rx(rad) ry(rad) rz(rad) vx(cm) vy(cm) vz(cm) ax(gal) ay(gal) az(gal)

dz, vz, az

dy, vy, ay
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(Continuous Analysis) 4l sl 3 slialgs Jadad Jal e V¥

zZ * . =z
A o al dad ola 4 8 caan e Ui Sl Jilst ) ( EI ) omdd 4aSa 4SS

FolderDialog K ‘
Select folder to save outputfiles
Full path
OK
Display name
Cancel
Continuous Analysis | 0 None |
1 J—— Initial
2 —I/— Successive
3 —1 Final
(S OlAT) gl 3y laal ga Jalas dayl 4
(U Uiy ) aiise Jalasi ) 5 :0 None
(Initial analysis) 43 ) Jalas 1/------ Initial
(Wt o2l | Paidlis Capmaia g (Jidad i aa)
STERA_3D input_all.dat

Successive analysis) ) sie Jilsi 2 ---/--- Successive
y
(258 03 s lhany | () g il s 1) 8 glaisls s

STERA_3D input_all.dat

input_all.dat

\4

(Final analysis) (e Jidas 3 - / Final
(25 |y Glaialo culla)

v

STERA_3D

input_all.dat

oad )yl edilad 3 (a s a sl i (00 S 0 a0 Ciga 25 (e dpa s ol sie b g A sy dlad 0

_ﬁ&\;ﬁbdﬁﬁ&u)é(dgﬁdﬁﬁ)@J}du LL"GW\ﬁ_}sJ:\AJ

Automatic generation of Lumped Mass Model (LMM) ) 2355 Jta JIS363 2165V ¥
oSl 51 gy JiIa i 00 S o 583
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MODE
(PR R e R [ i [
500
STATIC LOAD
Direction Distribution Target Drift

e —
View ’mr_ﬁ)\derma\og X

Selectfolder to save outputfiles El
EARTH Ryl path

File N
M8 [CaUsers\SATODocUments\SATO_TUT2017 Prograr oK

M Display name
File (Y) OutFiles Cancel
’7

File (Z)

View ‘1 Input Ground Acceleration j

MOVIE

e [ [

RESPONSE

" Mode {« Static " Dynamic

" Movie

—»axX g tirneAY E

Sed el il oo

= & =] = 3
MODE # O £
Fal & Time = 0.00 sec
0 1 2 3 4 5 6 -
o 1] 2] 3] | 5]
STATIC LOAD
Direction Distribution Target Drift
X - 1A - 1/50 v‘
View | 1: Drift- Shear Relation j
! Dialog
EARTHQUAKE
File Name Poy Are you sure to convert to Lumped Mass
—— Model?
File (X) 10
1 YES NO
File (Y) 10
File (Z) 1.0
View | 1. Input Ground Acceleration -
MOVIE
File
RESPONSE
" Mode « Staic Dynamic
~ Movie g @7 trnmAY B

Akl A sl JSa A g4y Jaes LMM S cadly aly a3 R Ladi sy R
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BN STERA 3D - Stera7Fstera 0 X
| File(F) Pattem(P) Member(M) Option(0) View(V) Help(H
(DFW @& ?

-y o |[®

0 T eo 4 O =

Unit: mm

B3 W1 ; B3

<
v | A Z|I¥ T|| weighuey 7200 Height(mm) | 4000 1F — g x| 0

|Ready :
5o O sie Axe s 3 Jie oa JSE a5 g adad 5 4S 30 dal A s Bl | sl s Sl Jdas R
Aol Jae hd s (Aley) G s Ja

BN STERA_3D - Stera7Fstera 0 X
File(F) Pattem(P) Member(M) Option(Q) View(V) Help(H
Ded BE ?
= N =
esponse Setting u
T e
o v +- MODE
Unit: mm Mo 1| 2 3 |l 4 51 s Amp 1.00
( — — il
500
STATIC LOAD
Direction Distribution Target Drift
[x BRED «| [vso <]
10000 View | 1 Drift- Shear Relation |
EARTHQUAKE
File Name Power
10000 File (X) 1.0
File (Y) 10
File (Z) [10
10000 - -
View | 1: Input Ground Acceleration |
MOVIE
File
RESPONSE
Mode + Static Dynamic
vV AZ VE ~ Move | —gx@gtirnnay =
Ready

Dl b 5 Capn it Cusl lied 5 (2050 6l 8 L Maiee a5 00l Ll 4lida 8 paie Ja
b on 0w Ja Jha e (tri-linear) (hd 4n Jae Olsie 40 @
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AL om0 5 s Joie 1r W3 edslh Jie Jie 510 W2 Jie g 53 g s o el (sl 8alad
(X Sea o i) 258 e mlali 2467 Ol sie 40 JSa A sk 4 dgana ) ) Caand (p) 2w

258 on o255 (3D RIgid) oo s2ms s Ol sie 4 JS2 A pshay J3ie a5l

D HE ?

i ‘Wall Editor X
O T e 4
Unit: mm

SHEAR WALL (combined use of Lumped Mass Model)

Hysteresis of Nonlinear Springs
T ysteresi: inear Spring

Shear spring Qs Bending spring Qb
4. D-Trilinear j ‘4 D-Trilinear j

Ful--
Fyl
Fots--

PROPERTY | PROPERTY ‘

Vertical stiffness (kN/mm) 0.11 E+ |7

Import | Export ‘

Weight(kN) 7200 Height(mm) | 4000

Ready
A ads ) “LMM_wall_direct.txt” 5 “LMM_comparison.txt” J s ¢l dadad 5 ae

S5 a ) JS353 et (OUTPUL)

input

manual

output —» | LMM_comparison.txt
sample | LMM_wall_direct.txt
B=| Response.exe

Stera_3D.exe
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Lo md Jae sl diiha dlads Jal ) 5 4dids (o 00 b ey Jala "LMM_comparison.txt" Jié
ol Saial sl sy Jilad s L MM ) (et 5

A B © D E F G H | J K L M N 0
1 kstep F ds(mm) fs(kN)  fs2(kN) db(rad) fb(kNm) fb2(kNm) F ds(mm) fs(kN)  fs2(kN) db(rad) fb(kNm) fb2(kNm)
2 0 10.00E+00 1.41E-12 0.00E+00 0.00E+00 4.32E-09 4.98E+07 2 1.18E-13 1.41E-12 1.24E-09 2.36E-13 2.02E-11 1.43E-07
3 1 1 0.00E+00 6.63E+02 0.00E+00 0.00E+00 1.31E+06 4.98E+07 2 6.27E-02 6.63E+02 6.58E+02 9.72E-03 5.88E+03 5.87E+03
4 2 1/0.00E+00 1.33E+03 0.00E+00 0.00E+00 2.62E+06 4.98E+07 2 1.25E-01 1.33E+03 1.32E+03 1.94E-02 1.18E+04 1.17E+04
5 3 1 0.00E+00 1.98E+03 0.00E+00 0.00E+00 3.91E+06 4.98E+07 2 1.88E-01 1.98E+03 1.97E+03 2.91E-02 1.76E+04 1.76E+04
6 4 1 0.00E+00 2.63E+03 0.00E+00 0.00E+00 5.18E+06 4.98E+07 2 2.50E-01 2.63E+03 2.63E+03 3.85E-02 2.33E+04 2.33E+04
7 5 1 0.00E+00 3.25E+03 0.00E+00 0.00E+00 6.42E+06 4.98E+07 2 3.15E-01 3.25E+03 3.30E+03 4.81E-02 2.88E+04 2.48E+04
8 6 1 0.00E+00 3.81E+03 0.00E+00 0.00E+00 7.53E+06 4.98E+07 2 3.76E-01 3.81E+03 3.95E+03 5.71E-02 3.38E+04 2.63E+04
g 7 1/0.00E+00 4.33E+03 0.00E+00 0.00E+00 8.55E+06 4.98E+07 2 4.37E-01 4.33E+403 4.59E+03 6.57E-02 3.84E+04 2.77E+04
10 07 4
i ds-fs ol db-fb "
12 30000 .07 250000 f
13 25000 /______ff - — -07 200000 /_—__—— i
14 20000 -07 4
15 g7 10000 "
15000
16 -07 100000 4
= 10000 o7 "
1 <000 o7 o "
19 0 01 0 4
20 0 20 40 60 80 100 20 4 0 05 1 15 2 25 3 35 4 a5
21 o f5 (kN) fs2(kN) 07 e fh(kNm}) fb2(kNm) 4

a0 1A NAAC . AN 0 NAC . A% A AAC . AN A AAC AN 1 EAC A7 4 AOC « A7 A2 ANC AN O NAC . A% 2 AAC A% 1 405 A1 719C A4 4 11C . A4

Jae ofed 5 by gla B (ol dlawy b 5 G it cla ial L Jela "LMM_wall_direct.txt" Jié
[Export] 4«S2 L "Data_wall_direct.txt" < 8 43 4dlda 6.2 (ida )2 45 Gl (aifiess (535 )5 031) ) s
sl 025 021 e g8

slaial ;4 (equivalent tri-linear) Jdabae (ad 4 ISl 02 )5l Candy o a5 jiday Gl (wily Caga
S 42a) 0 STERA 3D (S
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Command line execution Jaas 31 & ohad gl N ¥
RN SR s 4 e gl Qs sad sala zmas 10.2 S aS gl dﬂhﬁc_jﬁ.} oAl o
g e dlad) ) JSE (ilhe STERA. 3D 4disy

—| inputdata.txt
—| inputwave x.txt
—| inputwave_y.txt
—| inputwave _z.txt
input ——
manual
output —| = LMM_comparison.txt
sample =| LMM_wall direct.txt
[B] Response.exe —| load_distribution.txt
Stera 3D.exe =| weight_distribution.txt
GO A (ed A
Oaialu (535 )5 sl 22l inputdata.txt
(S 4l 30 9.1 49) ((B) x Qg 3 Ope) QBE L 5 el sla 22 inputwave_x.txt
(S 4nal 30 9.1 43) (&) ¥ Cagn 3 Gpe) SAE L 5 Jimad sl 20l inputwave_y.txt
(WS 4221 50 9.1 ) (Basee) Z S 3 ey AL 5 dimad b ala inputwave_z.txt
(et

(28 4zl 5o 7.2 40) (Sl s 2 (8 b w5 load_distribution.txt
(28 4xal 30 11 4) LMM 5 @8 o2 Q-D 4wdas out_comparison.txt

(11 4 258 855) LMM )2 Q-D sla siel o out_parameter.txt

(S axalje 7.1 43) aiiha o R Sy 2 s @isi weight_distribution. txt

Olsie 4 Minput” 4dis 53 ) sl Jid ) edliin) U dulas i€ e ) jal 1) "Response.exe” 4S (<
gl e &g g2 S
inputdata.txt
inputwave_X.txt
inputwave_y.txt
inputwave_z.txt
258 ) )a) STERA_3D D) edldind (53 Hsiwaly 5 e L)) 4l g il 55 (o0 (S

Command e i ba )

From the command prompt,
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C:¥Users¥SAITO¥Documents>cd STERA 3D
C:¥User s¥SAITO¥Documents¥STERA_3D>Response “Response.exe” 43 028 |

>>>> Start elastic modal analysis

>>>> Start nonlinear dynamic analysis
% finished
% finished
% finished
% finished
% finished

94 % finished
95 % finished
96 % finished
97 % finished
98 % finished

99 % finished
100 % finished

C:¥Users¥SAITO¥Documents¥STERA_3D>

A aiS o Rla 1) Al e Sl sl 22 Uy les (test.bat) o) atus JiE G s o el (e )
A da i ) ela Jl
Earth NS.txt
Earth EW.txt
Earth_UD.txt

test.bat

@echo off

copy .¥Earth_NS.txt .¥input¥inputwave X.txt
copy ¥Earth_ EW.txt .¥input¥inputwave_y.txt
copy .¥Earth_UD.txt .¥input¥inputwave_z.txt

Response

el e & s w5355 7l se) Sl ealdind b s s i€ SO Lo "test.bat" s S
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