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Loads Tab

Longitudinal  Transverse Loads ] Longitudinal Transverse Loads Longitudinal = Transverse Loads
K 0 A
/,,[: | | L L bs w2 Load Combinations  KRTA-BRGZK ~ Factored Unfactored
/ | _\ ﬁk Define Movi
[ /_| | H
a st _In - i I
al |
L Spani Span2 . @ Self Weight
| N b1 W n@h2 . @ Pavement Thickness | 0.08 m Weight Density || 22.5553 kN/m?
| K —+ 3
Model | . . -
) ” Size of Plala Elemant 1 o Barrier Self Weight || 819838 | kN/m Additional Load || 0 kN/m
Material 1 1. C27 w Size of Plate Element |1 m T
a ype —_—| Type2 v Median Strip 101205 | kN/m
Span 141714 m Radius o m |
2 - | SideWalk Thickness || 0.3 m Self Weight 12.6133 | kN/m?
ex:3, 4, 5@5.5 Convex Concave ‘
( 6% ) ! b1 | {11278 m b2 || 2.4 m b3 | 0.45 m b4 || 0 m Crowd Load| [2.00332 | kNjm?
Skew |10 o [deg] [ZEN v | bS | 11.085 m b6 |0 m b7 || 0.61 m D ||5.95 m
L 09 m |t 04 m |al |05 m |a2 |075 |m |a3|2 m nl4 ® Live Load Grade of Bridge O 1st 2nd 3rd
Boundary Eccentricity O left right
O Supports Elastic Link Transverse Fixed Support Bearing3 w | from left side
Elastic Link Stifiness Selllement 0.0 i
Abut Kx || 568786 |kMfm Ky ||1274.86 |kN/m Kz ||1274.86 |kN/m
Pier Kx || 1.45138e-| kNfm Ky ||2353.6 |kN/m Kz ||23536 |kN/m Temperatire Delta T 5 m
Advanced... Elastic Link Length 1 m
Wind Load w 0 kM/m T 0 kMN-m/m
Fixed Support |Pier'| w
Direction O Tangential in Line With Fixed Support

(o [ o]
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" Lol BI7FHSH(RC A £=)

Tree Menu Task Pane @0 Start Page MIDAS CIVIL NX
Tables Works Group Report L

Search
» Eni%fks Y X
v 21 Structures
+ Nodes 637

» 1% Elements 576

“

[Z] Properties
v [Z] Material 1
®:cz7
» < Thickness 4
v £ Boundaries
» £ Supports 20
¥ (-, Static Loads
B Static Load Case 1[Dead Load ; Dead Load]
» Static Load Case 2 [Temperature Gradient ; Temperature
¥ [» Moving Load Analysis
[ Moving Load Code [ Korea]
3 Traffic Surface Lanes 3

%2 Lane Supports-Negative Moments 40

» [ Vehicles 2

» [» Moving Load Cases 1
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" Lol Bt 3=(RC 7==)

General  Steel Design _Concrete Design SRC Design Composite Steel Girder Design  Seismic
Load Combination List Load Cases and Factors
. .
Load Com blnatlon * * No Name Active Type Desc LoadCase Factor
== v |1 e strengt |Add [T | ¥ |Bead oad(STI 13000
2|Live Strengt | Add * |

[ 3lc [Strengt_|Add

AEEE-

& SlM 23 5 | oad Case XM (Results - Load Combination)
1552 22 1.30, 0| 55152 2L 2.152| 615 =& Al+-HE

LC(Dead) :1.3DeadLoad(ST) > 15l DHIE g0l
LC(Live)  :2.15MVL(MV) - O|S515 BHIE E0IZ

LC :1.3 Dead Load(ST) + 215 MVL(MV) + 1.3 Temperature Grd.(ST) > 44| st5x&t

|

yaM Dead(CBC) : 432.80 kN.m :
M, (% —y AR |ive(CBC) : 375.92 kN.m

2.76619e+02 p. X

1.20440e+02
0.00000+00

-1.91818e402

~3.48097e402

Q -5.0427€e402

-6.6045€0402 ()

3.75922e+02
3.72175e402
T 3.68420e402
3.64602e402
3.60936e402
3.5718%e+02
3.53442e402
3.49696e402
3.45945e402
3.42203e402
3.384566+02
3.34709e402

-£.16635e+02
-2.72814e402
-1.12899e403
-1.28517e403

T:¥iﬁ$92
T s e S |T Co,. Ltd

WX : el
MIN : 170




€ RC Design > Design Parameters > Member Assignment(Plate)

Tree Menu  Task Pane

General Steel Concrete SRC PSC CPG Rating(PS(

Member Assignment (Plate) v .

Option
O Add/Replace Delete

Member
Name |H2UEW
Design Type
O Beam Wall

Piate Force Option

O Local

Element  © Avg. Nodal

Avg.Nodal Active Only

© X-Dir (Mxx)
Y-Dir (Myy)

Name Type
HRW.. Beam 61

MIDAS CIVIL NX

592

" @ Dc:0.1m, Rebar Size: D22, Num: 11 EA

. 838.44 kKN.m

midas UMD - [HIS

[[d Foundation Steel Strut-Tie
RC/Beam

@ = : tH4Program T2 20H27)
Element &1

Positon @I [Jmd [J3 Add

Checking Section List
| Jset name | 22 [ onk |
D[ === 11 [ W |

RC Design > Perform Design

v

Select All Unselect All

% 25 E ,El
Section || Design| 2% Window
Import || Option Mode -

HEHES

ZECH

{ttlogon
Manual (F1)
(7) About UMD

AESH ME 61/ I-End

HHERE 2T

NN

EIHEHEMU) HI{ ~

] - [RC/Beam]

=
Req.Rbar 0 m?
[BETEE]
Fz2
O+ Ocreea
As,used : 0.0042581 m2
TE Dc 1Size 2size Num. Ds

1 0.400[ D22 11.000
sieezs{ 2] oooo 0.000|  0.050

3]  ooo0 0.000

RC/DeepBeam &2 FEH

27000.000
278e+0

300000.000
HeE2
300000.000

ME2EZERH
E2E8(0.005t)

HoED THIE

A&

Excel Report

Name : BRWEES (61_1}

HAL W : Positive Bending

1 - & =0,9000me
a L, -hs =0,0085me

(224 2A5]
pmax= 00279, pmin= 0,0047
preg= 0.00S§, puse= 00053

pmin < puse < pmax .. ok

[2WE AL]

OMn=536,436kN-Th < MU=655 S53KH-m
DMn/Wu= 0,947 e NG

[22 422 AE]




o Li512] T} U (RC X2

4T N oY

o
£

st QoI E
i Y Md = DR&HE QuE
R F(Rating Factor)= o ~7aMa o gEE sus
71 M, L+1) Y| =B5tE WA =215 yd = DEGIE H2 =13
i = 0l=AS] 22N A
¢M, =838.44kNm y M, =432.80kNm y; M, (1+4) =37592kNm

S F (Safety Factor) = 0.95
R.F (Rating Factor) = 1.08
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Bearing Selection for Failure Bearing Selection for Failure
< 1.5h, 2 < 1.5k, Q! |
Ca1 of - Caz 4B 1 2 3 4 5 & 1 2 3 4 5 | B |
Layert v 3 v I v ~ | Layert 2 v I r r r
Layer2 v 3 v v v ~ | Layer2 2 v v 3 r |

K| Of 2 7
i K| of 2 7

© MIDASIT Co,. Ltd



MIDAS _DIC_Q_ E XX

| o

4) 23E8|E =Z20|0t2
7h BSEY R0 23 E =001 LE

Veo = ks x| N

apnE 1

ie2 [ [ I (@D &Y EeY

0.8

< £3E|E =F0|0r2 FEEE >

590000 mm
0.000 mm

Tty M| |
Say = 0.0llﬁ mh_ ! k

» MO HEE B B3 FUOERE HEE

v
&
non

€ = 750000 mm(BHEEEYEY E3EIE BEMA FTAE)

Cat' = 750000 mm

cz = 605.000 mm(SFERERLYT E3CE 2RMFA HTAHI)
Caz' = 605.000 mm

b B %A U w5 18 BT
- XWSBO| MY P F A4 A RE PUE| A5 WA UE
5 < 2x15hy O|ZE WU BT 2 EH

?_ A HEAS

=13
- 5a < 2x15h. O|OE 0| 2EH

(==
o T 2lE E3E|E Z2p0(0r2A ¥F AESE M oo = 7 EA

p ZEOI0HE MEEE YT 48 Oy THETE S B EE

- 1BETHE o, 5 #FE 23EH) © o < 15h
- 2E(ETHE B #= B3IYEE ¢ o < 15hy
- 3RS B FE= 23YED) - ¢, < 15hy
- ATAH L {HE) Max(sy, S, 52+5y) < 2*1.5hef
max{C,sy, a1\ Max(s,, 5., 545
he = mas [ {‘5".11'3.11"3.12'}r {54, 5 2:;.}
15 3
750000 710000
= max [ 15 . 3 1 = 500000 mm

p HEE B FESE 200 02 BE BH X BF A& B#E
- AETEY HEtts 2 E HL EUASE Ao HEER IS THE ER
-5, < 2x15h, Q|22 Hrally W37t Thid Sra
-5, < 2x15hy, 0|22 O] SYHHIZH 7hE HA
o HTHY 2/ 232 E S20|0HRA ¥H IESEHE - o, =

I 2}0|0F2 mti| H7Lo] CH St Excel Report

b ZIEL RETE &HE

- Ay = [minfeg 15hd + { nge(n™1)5; + [ngc-1)5., 1 + minfes’, 15hd | =
[ minfca,, 1.5h + { ("-1ps; + 55, } + minf{n'-1)5;+¢,,", 1504 ]
= 14400000000 mm?
- Ay, = ohZ = 9 x( 500000 ¥ = 2250000000 mm?
B % Meby, = 14 = 2250000000 = 31500000000 mmd
n = NgXhg = 2 ® 7 = 14 EA
©Ay = 14400000 mm?
 TTHES = TFHE EIFE ZEOI0R
Vg | = Ky (% Nay
= 20 = 3628143 = 7256287 kM
k., = 20 {he = B5mm)
A,
Nr_—.g = s i {qu"ul i N:l
Anen
14400000000
= x84 o« £01.802 = 3628143 kN
2250000.000
o £05.000
=07+ 03— =07+ 03— = 0342 €15
Wean 750.000 & h
M, = 39f, hJ% = 39 v | 2400 x{ 50000 p° = §01.802 kN
P HOIEE P ¥HY 23S Z20|012 2HES
Faoe® = Vuy = 7256287 kN
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- O

10[ofl clet E7t

2 229 N: 2% 3EH

7 sg¥s
@ 2% NTe| By HY@SYT)

1

1

e EEEEEE L 2] 75 5t 2HE [HEIE p.a B}
[Aeloowms (Mm) Prop (kN) [Melcoms (KN-m) Rs
P1(aE) 19.49 3,981 20,528 2,601 k|
P E) 732 3,931 6,743 1 iRk
@ P-A RIS AoiF o] #e
1) wEHEk
1.5[4,
Bdo = (1 o« Pre x TSlAdcowe g,
[MdCOME
3,081 x 15 | x 001949
= (1 T ) = 001949
= 19600 mm
2) WEEHIEE
[Acden = | [Adeoms
= | 000732
= 7.320 mm
=]
RSP

1

@ F71S D23 HEHY Hel
DEET

Agem = PowlAelsp = 1096 x 19560 = 21438 mm
2 AFTLY

Ndem | = Mor[Aelpp = 1000 x 7.320 = 7.320 mm

Lh 2222 Np

My = omax[2TH N, ] = [ 21438 390000 ] = 390000 mm
M = (200 +1.67=L+666x=H) = (1+0.000125 = §°) =  390.000 mm
L = 100000 m (B&ZIHE)
H = 3454 m (I =0))
8 = 0000 = (AMZh
3) WEHRZol 4587
N 900.00
< = = 2.31 > 1 -~ 0K
Np 390.00
g8x WEKXIX|Zo| 2%
T2 T2 S (mm) = QHEF(mm) sa8/48 ¢ HoHED
] 900 390 2.31 OK

| K| Z0| " ZL0f CHSt Excel Report
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Rebar Input Data (P1, P2)

StEEtE SectionS 3=715H0 B2 SH{OF ST}
+  Section0f| 2t 2t ek & HMEHEZ Ji~E2 THE| 511 42 F2 Mander Model2| 27t B2 C|O|E1E

1.  Tie/Spirals Size & Space & Number:D13,0.3m, 2

2. Num:25EA

3. Size1:D25 . N )

4. Dc:01m +  Section¥& Rebar7t HiZE|7| THZ0]| 3= Moment CurvatureE CtE4| M 835t2{™ Section0| S
5.

Add/Replace Click

Rebar Input for Celumn Section w %, E_=I| _6_H OI: _6,__H:I',
o «  Of22t 20| Tapered WZfo| AL AM/sITto| QAE O|M[SHAH| 860 A/HEH SectionS BHE6Hof STt
Section List Section Shape
D Mame .
[ : (D Ton Section (D
. = \__J ropocCuorn \__/
Section Data Type of Hoop Rebar Ta pered
Shape Solid Round Ties Spirals .
,Fazpe n [0 Ties/Spirals Size : K] Section
Bl m 50 Ties/Spirals Space : 0z Redraw il 1
) ) : — - . !
,T i Ties/Spirals Murnber 2 Q BOttom Sectlon CJ

Rebar Data

As  D009EVTS  me Layer 1

Pos1
Size1
D22

Add/Replace Cancel © MIDASIT Co,. Ltd
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Define Inelastic Material Property

1. Material Type : Steel
2. Hysteresis Model : Kent & Park Model
3.  Reference Material : SD300

<A E 421> AT #Ax W AYS (L

Inelastic Material Model ﬂ 'E %"ﬁ' f,‘r fsu E;,- — fy ;{ESEJ Esh Esu
Mame : 50300 [KSCE-LSDS(RCI_SD300]
Material Type : Steel Sp2ap” 240 MPa 390 MPa 0.0012 0.0115 0.128
e ool (S SD300 | 300 MPa | 440 MPa | = 0.0015 0.0115 0.125
SD350 350 MPa 490 MPa 0.00175 0.0115 0122

a tension

iy SDA00 400 MPa | 560 MPa 0.002 0.0115 0.120

fy 1) 201189 AHE KS D 3b0Melle d54%7 300MPa ©]4HSD300)Q! o] &% 7l

a7 HA4xE A4S 2oy 71Eng FoE SD20LE AlFdH FS7)
s FF lemg SDA0e iE HAadee A ol A AAd e A8
G’ € 2) d e g4 AS E=200000MPa & &

Skeleton Curve

fy © ¥ield Stress of Steel 300000 KM,/

fu ! Ultimate Stress of Steel 440000 K /mz

Es : Elastic Madulus of Steel 200000000 ) /2

=y Yield Strain of Steel (fy/Es) 0.0015
zsh @ Strain at the Onset of Strain Hardening  0.0115
£5U ¢ Strain at the Steel Rupture 0125

© MIDASIT Co,. Ltd
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[Mander Model — Unconfined Concrete]

—_—

Material Type : Concrete
Hysteresis Model : Mander Model
. Concrete Type : Unconfined(Cover Concrete)
Reference Material : C27

Check eco:0.004

. Ec:User Input Data (26701000)

o UA WN

Name ; Unconfined
Material Type : Concrete —
Hysteresis Model : Mander Model w

Concrete Type
© Unconfined Concrete : Cover Concrete
O Confined Concrete @ Core Concrete

[ Import Reference Material & Section Data

L Section() 225
Hot Z2MHE ChA Import 2

Unconfined Concrete Data

feo”  Unconfined Concrete Strength () Z7000,0000 kI/me
sco | Unconfined Concrete Strain @ 0.004
Corresponding to fco® {(generally eco=0,002 can be assumed)

soy ¢ Yield Strain for Unconfined Concrete () 0.0028

esp © Spalling Strain for Unconfined [ 0008
Ec : Elastic Modulus of Concrete

User Input ~ 2B701000,0000  kN/me2
ft' : Tensile Strength of Concrete

Meglect Tensile Stren - 0.0000 kM2

et : Tensile Strain of Concrete  0.000000

Mote

Section & Confinement Rebar Type
Circular @ Hoop Confinement Steel
Circular @ Sprial Confinerment Steel

Rectangular
User Defined

Section Data Rebar Data
Confinerment Effectiveness Coefficient, ke
Acc @ Area of Effective Concrate Core 2 6361 2
e ¢ Total Area of Effectively Confined Core Concrete
22763 e Hote
ke = fie / (e (1-poc)) = de / fcc = 0,863531 < 1.0

The Effective Lateral Confining Stress on the Concrete

1t The Eftective Lateral Confining Stress on the Concrete
1
5y =5kpets

Confined Concrete Strength & Strain

foo @ Strength of Confined Concrete

zcC ¢ afrain for Confined Concrete
Corresponding to foc'

zoy ¢ Yield Strain for Confined Concrete

148, 7643 ke frnz

27955, 0555 K/
0004737 Mote

0.003316

Ultirmate Strain for Confined Concrete @ scu

ps + Ratio of the Yolurme of Transverse Confining 0,000000
Steel to the Volume of Confined Concrete Core
Steel Material Mot Selected
scu ¢ Ulimate Strain far Confined Cancretes 0,080000
Cancel Apply

2 -
CHH 2 50%
3 1,040 0.693
4 - -
£hH 1 100%
5 970 0.647
Lot ChAel wztel 23 A 2ol At 7|SE W s Z4MD Qs 2wt
27 gl= Ao = Z2txslo Ji-st
1. 74 U H|7S 232 EQ Lk Sl HYES SYUSHA 71
2. Xt &=L = feo' = fec' == fek
3. Z|cf =L =0 siEsh= HEE ecc = eco = ecu = 0.004
4. SEHHE gy 2 YHEOZ gcc| 70% M (Mander Model £=XZ}
5. |2 Er2t0| WAE o] HHE esp = eccdll 0.0028 Cigt S X
6. EtA|I= A7 |20 M MAShs LEEIZ|EQ| EFY A4 APF Al
[ 1] #2812 #4e =2 S3ugs @ AR augans
SAgEs 34 e mome Agaq
EREEIN FamE FRIE a9d4E
T g = -
s : y -
t_f_ 25| 0% 0.004 + o, | = 1495}&%
2 .I”fﬂ > 05 0.0043I5,/D+0.000851
2% 0.004 )
V4| 50% | 4 | 1,/D = 05 A
. e
Wz w0y, B2 0 0.003
Azt
0.00861,,/D—0.0023=
%i% N S 0.004
o]le
e ) 1,/D = 0.5
= kK @ .002 1.
w L =8 o 0.00: 80
1% | 100 - = — ;
Y = |¥4| B/E= 0.0007 .00
A F | L5<B/H< o . 1.8-0.2
| o] . 0.00276—0.000528/H e
F | Flaw| p/r=15 -
- 0.002 1.50
Zag

0.003 =

0.00383 =
0.002 1.8

0.00326 =
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Pier Evaluation Group

Name : P1

Check Pier Cap

Element List : 317t0325 329t0347by3 475 476

Column Name : C1, Element List : 351 353t0356

Column Name : C2, Element List : 352 35710360

Check Link

Node List : 985 986 989 990 1173t01225by4 1174t01226by4
Apply Click

®NOOH NS

Marme P1

Group
O Pier () Abutment
@ Pier Cap
Elernent List
310325 32%0347hy3 475 47

Colurmn
Mame

Elernent List

&dd Modify | Delete

Mame Elerment
C_1 351 353t0356
C_Z 352 35Tt 360
BLink
Mode List

955 956 953 990 1173012250

Name : P2

Check Pier Cap

Element List : 630to645 710 711

Column Name : C1, Element List : 646 648t0651
Column Name : C2, Element List : 647 65210655
Check Link

Node List : 987 991 1175t01227by4 1850t01865
Apply Click

®NOON LN

Marme Pz

Group
QO Pier () Abutment
B Pier Cap

Elernent List

B30takds 710 711

Column

Mame

Elerment List

&dd Modify  Delete

Mame Elernent

C_1 f46 B4Gto G5!
C.2 G647 B52to 55

BLink
Mode List
987 991 11750 12270ywd 18R

© MIDASIT Co,. Ltd



Abutment Evaluation Group

I I N

mios | XM=

Name : A1

Select [Abutment]
Select [Start]
Select [Link]

Node List : 984 988 1172t01224by4

Apply Click

Marne Al

Group

) Pier 0 Abutrment
D Start () End

O Link () Support
Mode List
084 988 1172012240y d

It AIA

S e o

Name: A2

Select [Abutment]
Select [End]

Select [Link]

Node List : 1866t01881
Apply Click

Marme A2

Group
() Pier 0 Abutment
() Start O End

O Link ) Support

Mode List
1866t0 1881

Option
© 4dd/Beplace () Delete

Marme P1

Eroup
© Fier () Abutment
@ Fier Cap
Elernent List
310325 32%034 by 3 475 47

Column
Marme

Element List

Add Modify  Delete

Marne Elernent
1 351 3530356
C_2 362 3570360
B Link
Mode List

985 936 959 930 1173t0 12250

Marne Type  Pier Cap
P1 Pier 0
Pz Fier 0
&1 Abutrnent #
a2 Abutrnent #

© MIDASIT Co,. Ltd
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Add/Modify M-C Curve

MName P1_C1_Top

Perform Seismic Evaluation

Perform Analysis : TESIS0l Cist 242 2767 915 — B S e [
Name : P1_C_1_Top B Section Date
Check Perform Seismic Evaluation secton v|  Pesition v
Evaluation Group : P1
Define Inelastic Material Property
Axial Force : Auto
Load Combination

- Auto Generation 7|52 &&5t0] 1H5IE0)| T St xes M
Load Case/Combination : CBSMall:GRAV ENV
Axial Force (Comp. +) : 4384.188 Reaar Input Data for Sectlon...

Check Display Idealized Model TS s st propery (5

No o wN e

Pwn oo

Longitudinal Transverse
Apply Click e e
p p y s - Load Combination List Load Cases and Factors Concrete Unconfined v Unconfined w
© s Add Envelope No Name Active Type Descri] LoadCase Factor Confi -
Method KSCE-LSD15 v sLCE1 b AEST) 12500 nfined e Confined h
| 2205 15000 Steel SD300 [KSCE-LSC
olo A =y I‘ o Define Load and Factors for Gravity Load ‘ . 2AAMSE(ST) 15000 e ( e
T1= _]IE =0 Eﬁ (o] Load Factor (OC) 126 080 QBoth i
¥ Curve Options
Load Factor (DW) 150 0.65 QiBoth ) —
H ; Xial Force [{comp+)
o _' E -6-} Selected Unselected
— — - o pJ‘ o —_ O Auto User
Load Case Name Load Case Name L
Load Case/Combination cesmal: Grav et v | [
M-C C E XS = :
= u rve = O Lt . 2EASE Axial Force (Comp. +) 4384188 kM
P Neutral Axis Angle o [deq]
|
Hielsles No. of Point 50
Load Case v
Display |dealized Model
SR IFEEE 0.5 User Define Curvature 0 1im
J
Load Case cactor Ff—or |deal Model)
Option
Q Option 1 Option 2 Option 3
Estimate Condition of Ultimate Curvature !
Consider Orthogonal Effect (100 : 30 Rule) Moment Curvature...
Set Load Cases for Orthogonal Effect.. -

(o [ o]




Add/Modify Moment Curvature Curve

Name Eval. Group  Column E-Pos.  Secl. RE P1.C 2 Bol

P1_C_1_Top F1 ca Top P1 Modify Perfarm Seismic Evaluation
PC1Bol - P1 ca Bot P n Evaluation Group | P1 w
PIC2Top P1 cz Top ™ Delete |
PILC_2_Bot  PI1 cz2 Bot P1 Column cz2 v Position | Bot v
PZ2_C_Top P2 ca Top Pz )
P2_CABot P2 ol Bat p2 B Section Data
F2C2Ton P2 cz Top P2 Inelastic Material Property a
P2_C_2Z Bot P2 cz2 Bot pz o
Longitudinal Transverse
Concrete Unconfined v Unconfined w Moment Curvature Curve
Confined v Confined - Display Option

Angle

Moment Curvature Curve

Steel SD300 [KSCE-LSC w © Longitudinal Dir. Transvers Dir. Axial load = 4865.57 KN
S000

. Type of Curve Moment - Curvature w
Curve Options d
c
(Co ) 5000 & S
Axial Force mp+ Curvature Moment L —
- State “10-3(1m) RN-m) 2000 =1
O Auto User a. Crack - B n l P
b. Yield (Init.) 1.18357 5537.74 2 6000
Load CasefCombination CBSMall: GRAV EM ’ . Yield 181423 765227 - b
. d Ulimate 26,635 790953 g S000
Axial Force (Comp. +) 4865.571 kN & Yield (Ideal) 157344 73610 S 2000
o
£
Meutral Axis Angle 0 [deg] 2 3000
. 2000
No. of Paint 50
Yield Effective Stiffness 1000
Display |dealized Model Iyeff (Longl) | 0.223112058700344 Iyy a
- u] |
User Define Curvature ) Um ly,eff (Trans.) 0.223643402027926 lzz 0 2 4 6 8 12 16 20 24 2
(For Ideal Model)
Option Curvature*0.001 (1/m)
Q Option 1 Option 2 Cption 3
File Name CHOOJWLEE3. 7|53 BE(TBS, wRAE SN01AZXIY SSAR0 b Detail Output

Estimate Condition of Ultimate Curvature u

© MIDASIT Co,. Ltd
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Generate Section Stiffness

1. P19 X|H{EQI M-C Curve Z221 P1_C_1_Bot £ &4 2T E‘ij?weﬁie? L
=[5 Material @
2. Section: P19 Yield Effective Stiffness2 Apply ~[E] 1 c4n
[T] 2: cor
3. P29 X|uHQl M-C Curve 212! P2_C_1_BotE MEH e
. . ol vi . . B I Section: 14
4. Section: P29| Yield Effective Stiffness= Apply "T 1:G-End
I 2:C=R R
Generate Section Stiff. w . Generale Seclion SLff. ~ . I 3=
I 4:G-Mid
Moment Curvature Curve Name Moment Curvature Curve Mame T 5:G-End_Varl
T 6:3L4
P1_C_1_Bot v/ [Pzcisot Ml | T 7:PI
I 8:G-End_vard
T 9: 3T
. . T 10:P2
Section P1 Section p2 T 11303
Position || Position |1 I 12:345
T 13: 286
Yield Effective Stifiness Yield Effective Stiffness - L 14 BE3L
) — =90 Section Stiffness Scale Facto
hy.eft (longl) [EENE by ly,eff (Longi) | 0.2231Z) Iy 52 7:P1[ Group=Default] |
lyeff (Trans.) | 0.22364 Izz ly,eff (Trans.) |0.22364| Izz —ug 10 P2 [ Group=Defaull ]
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Response Spectrum Data

1. Design Code : KDS(17-10-00:2018)
2. Seismic Zone(Z) : Zone1(0.11)
3.  Seismic Risk Factor(l) : 1.4
4. Site Class:S3
Generate L‘-'f:"ﬁi[._]f'l 5[.‘-":‘L'-r.rl.lr'|1 Add/Modify/s ectrum Functions
Function Name Spectral Data Type
Design Spectrum KDS(17-10-00:2018) W KDS(17-10-00:2018) O Mormalized Accel. Acceleration Velocity Displacement
Design Spectrum Scaling Gravity Graph Options
- © Scale Factor 1 9.806 m/sec? X-axis log scale
, : Period | Spectral Dat
Design Spectral Response Acceleration | Ty | Cpecre e , ,
(sec) (o) Maximum Value |0 g Damping Ratio ¥-axis log scale
N | 1 0.0000 0.2452
Seismic fone (£) Fonel(0I1)  w . o1 0.0600 0110 0.05
R 3| 00827 06129
SEIE-ITIIC RIEI‘L FaClDr :’ | :l 14 W 4 0.1200 0.6129
. 5 01800 0.6129 0.591534 4}
Site Class |s3 v| 6 02400 06129
—_—— 7| 03000 0.6129 0.491534
Seismic Coefficient(Fa) 1.59200 8) 03600 0.6129
9] 04136 06129 = 0.391534 \
S _ 10| 04200 0.6035 &
Seismic Coefficient({Fv) 1.64600 _ 111 oaz00 05251 o p.291534 \
12| 0.5400 0.4604 i \,
13[ 06000 04225 £ 0.1s1534 =
14| 06600 0.3841 S
-h'"""-...__
15 07200 0.2521 0.0915332 |
16| 07800 0.3250 R
17| 08400 03018 -0.00846615
18 0.9000 0.2816 0.01 1.01 2..01 3.01 4.01 5.01 6.01
10 narNN NI2RAN Feriod {SECJ

Description KDS(17-10-00:2018): Z=Zonel(017),1=1.40, Site=53

Max. Period |6 (Sec) IENEE - |

| OK H Cancel ‘

© MIDASIT Co,. Ltd
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Spectrum Load Case

Define RS Load Cases : X-dir

X-dir : Direction(X-Y), Excitation Angle(0 deg)
Operations : Add Click

Define RS Load Cases : Y-dir

Y-dir : Direction(X-Y), Excitation Angle(90 deg)
Operations : Add Click

Define RS Load Cases : Z-dir

Z-dir : Direction(Z) , Scale Factor(0.77)
Operations : Add Click

© 0N OrDNS

Eigenvalue Analysis

1. Eigen Vectors : [Lanzos]
2. Number of Frequencies : [200]

Eigenvalue Analysis Control

Type of Analysis
O Eigen Vectors
Subspace Iteration

O Lanczos
Ritz Veclors

Eigen Vectors
Frequency Sturm Sequence Check
Number of Frequencies 200| A
Frequeney range of interest

Search From 1] [cps]

To 1] [cps]

Remove Eigenvalue Analysis Data

Spectrum Load Case
Load Case Name | X-Dir

Direction ol w
O Excitation Angle 0 </ [deg]
Directional Combination[CQC3)

Ratio of minor to
maior specturm

Scale Factor 1

Period Modification Factor
1

Modal Combination Control n

Spectrum Functions

Name(Damping Ratio)

Apply Damping Method
Damping Method...

Correction by Damping Ratio

Interpolation of Spectral Data

Linear O Logarithm

Description

LoadCase  Direction Scale

¥-Dir bl 1
Z2-Dir Z 0.77

Spectrum Load Case
Load Case Mame | Y-Dir

Direction ol w
O Excitation Angle |90 | [deg]
Directional Combination[CQC3)

Ratio of minor to
maior specturm

Scale Factor 1
Period Modification Factor
1
Modal Combination Control u
Spectrum Functions

Name(Damping Ratio)

[ - [KDS({17-10-00

Apply Damping Method
Damping Method...

Correction by Damping Ratio

Interpolation of Spectral Data
Linear O Logarithm

Description

LoadCase  Direction Scale
X-Dir XY 1

2-Dir z 0.77

Spectrum Load Case

Load Case Mame | Z-Dir

Direction z “

© Excitation Angle |0 </ [deg]
Directional Combination{CQC3)

Ratio of minor to 3
major specturm

Scale Factor 0.77
Period Modification Factor
1
Modal Combination Control a

Spectrum Functions

Name(Damping Ratio)

Apply Damping Method
Damping Method. ..

Correction by Damping Ratio

Interpolation of Spectral Data

Linear O Logarithm

Description

LoadCase  Direction Scale
¥-Dir b 1
Y-Dir *Y 1

© MIDASIT Co,. Ltd
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Automatic Generation of Load Combinations

Auto Generation Click

Load Factor(DC/DW) : Both

Selected : Xt& , 2KtAISHS | 2t

Check Consider Orthogonal Effect(100:30 Rule)

Orthogonal Loads Group : Select Both(+)

Define Orthogonal Load Cases

Longitudinal : X-dir(RS)

Transverse : Y-dir(RS)

Vertical : Z-dir(RS)

| momoses 0]

Seismic

Load Combination List

oo s wN S

Load Cases and Faclors

No Name Active Type Descrij LoadCase Factor
b 1 Active  |Add Seis-1.25DC » 1.2600
2|eLCB2 Active  |Add Seis-1.25DC HIHST) 1.5000
3[eLCB3 Active  |Add Seis-0.90DC 2RHABEE(ST) 1.5000
4|eLCB4 Active  |Add Seis-0.90DC #*
5|GRAV ENV Active Envelope | Gravity Enve
*

Auto Generation.

Automatic Generation of Load Combinations

Option
O Add Replace Add Envelope
Method KSCE-LsSD15 W
Define Load and Factors for Gravity Load
Load Factor (DC) 125 0.90 € EBoth
Load Factor (DW) 1.50 0.65 € EBoth
Selected Unselected
Load Case Mame Load Case Mame
-
2SS
2t
Effective Load
Load Case w
Load Factor 0.5
Load Case Factor
[ Modify |

Modify

Delete

®@:Consider Orthogonal Effect (100 : 30 Rule);

o

Set Load Cases for Orthogonal Effect

Orthogonal Loads Group

0 Both (&) Comb. only {+)
Define Orthogonal Load Cases
Longitudinal | ¥-Dir{RS) w n
Transverse Y-Dir(RS) W
Vertical Z-Dir(RS) w
Mum Long. Tran. Verl.

1 X-Dir[RS) Y-Dir[R.. Z-Dir(R...

Madify Delete

‘ QK ‘ | Cancel ‘

© MIDASIT Co,. Ltd



Selsmic
Load Combination List

Load Cases and Factors

Auto Generation..

Spread Sheet Form

No Name Active Type Descri] LoadCase Factor
» 1 Active  |Add Seis-1.260C 14 1.2500
2|elCB2 Active  |Add Seis-1.25DC HIHSET) 1.5000
3|eLCB3 Active | Add Seis-0.90DC 2X-MEBHE(ST) 1.5000
4|eLCB4 Active  |Add Seis-0.90DC *
5|GRAV ENV Active Envelope  |Gravity Enve
6|eLCBS Active  |Add Seis-1.25DC
7|eLCBG Active  |Add Seis-1.25DC
8|eLCBT Active  |Add Seis-1.25DC
9|eLCBS Active  |Add Seis-1.25DC
10|eLCBY Active  |Add Seis-1.250C
11[eLCB10 Active  |Add Seis-1.25DC
12 |eLCBNM Active  |Add Seis-1.260C
13|eLCB12 Active  |Add Seis-1.25DC
14|eLCB13 Active | Add Seis-1.250C
15|eLCB14 Active  |Add Seis-1.25DC
16|eLCB15 Active  |Add Seis-1.25DC
17 |eLCB16 Active | Add Seis-1.250C
18 |eLCBAT Active  |Add Seis-1.25DC
19|eLCB18 Active  |Add Seis-1.25DC
20|eLCB19 Active  |Add Seis-1.25DC
21|eLCB20 Active  |Add Seis-1.250C
22|eLCB21 Active  |Add Seis-1.25DC
23|elLCB22 Active  |Add Seis-1.260C
24 |eLCB23 Active  |Add Seis-1.25DC
25|eLCB24 Active | Add Seis-1.250C

Seismic Load Auto Generation 7|s2 Sdlf 44 &l stExgte| 2L Seismic Load
Combination Type2| Combination 1~322 At EFEIL|C},
Seismic Load Auto Generation 7|52 AMSSHX| %11 2 AF2XE7L MM S stE xS L=

&l H|o|E{7}

su3

El

El
ikl
0Z
00k

=
urMst AL Seismic Load Combination TypeS 2% £&dljof gL |Ct.

[Fg"]comp= 1.0 X [Fg"],+0.3 x< [Fg"] + [Fg*] , >
[FET]COMB: 10 X [FET]T+03 X< [FET]L =+ [FET]V >

[FEV]COMB= 1.0 X [FEV]V+03 X< [FEV]L + [FEV]T >

Load Combination List

Combination 1

elCB1
elCBz2
elCB3
elCB4
GRAV ENV
SEIS ENV

elCBS
B |cLCES
alCB?
eLCB8
eLCBY
elCB10

al rR11

Combination 2

eLCB13
W |eLcBa |
eLCBIS
&LCBIB
eLCB17

eLCB18

al CRIG

Combination 3

elCB21

elCB22
5 |eLcB23
eLCB24

elCB25
elCB28

atreo? © MIDASIT Co,. Ltd
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vos LRI ST} AL

Evaluation Parameter

1. Eva. Group : P1, Column: C_1
2.  Effective Length

Eval, Group  F1 e

Column C_1 w

Effective Lenath
Longitudinal Dir,

Longitudinal Dir. : ZHE2H{7AS , 1125 m (Center-z: 0.725 + &&/£0]: 0.4) HASSE (BEHH) v ..
Transverse Dir. : 2tH7{E |, He1(2.5) , He2(2.5) He' 8.125 m
He? 1] m

3. HI AN HUE2(0%)

4. EX|F7|Ts:0.41357 sec

1o TENAE BI=5]0]
P1&P2(C_1, C_2)2| Evaluation ParametersE H

Evaluation Perform
- J|E Wl $EQHT
E

o= CD =
KALIS20230||M = J{S'-’E""J 2 R HIE 9} H|115}0]

Transverse Dir,

Bearing

ASEH AT o .|
Hel 2.5 m
He? 2.5 m
o|st
I LIE'I' Parameter
SEomE se 08 hg
Ty Tret g
LUHME Ol B (Brmax/He)
EH 0K B (Bs/Hs)
&3 AhY ChEE= 0% -
TI9rEr 2| 0,001451
ERZT)
Ts 04138676 sec [[L.)
]
FIgsER| Tt
> =] °
A& BES Lhgsict.

\ Coping / ‘

Column

»

He

il 24

Bearing
4
Coping
> He
ofn
Column =
rx
vV

Design Spectrum  KDS(17-10-00:2018)

e

Seismic Zone (£)
Seismic Risk Factor (1)
Site Class

Seismic Coefficient(Fa)

Seismic Coefficient(Fyw)

SNz Ts 041357

Ok

Design Spectral Response Acceleration

Zonel{0 11} -~
1.4 “
53 -
1,63200
1,64600

=1-10

Cancel
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vos LRI ST} AL

Generate Section Stiffness

1. M-C Curve Name : P1_C_1_Bot
2.  Modified Stiffness
Me(Longi.) : 3763.321 kKN.m
My(Longi.) : 7361.896 kKN.m
Me(Trans.) : 2739.019 KN.m
My(Trans.) : 7363.314 kN.m
3.  Update Stiffness Click
4.  Operations : Add

P2 7|50 Q0| EE M-C Curve H|O|E{E
P2_C_1_BotZ MEISI0] 2|2 TEMNAE S

Mgt

Apply HEE +E2H P1&P2 7| SLHHO|

Generate Section Stff. W .

Moment Curvature Curve Mame

P1_C_1_Bot v n

Section F1
Position |

Yield Effective Stiffness

ly,eff {Longi) |0.22311Z Iy

lyeff (Trans.) |0.22364| Izz

Modified Stiffness

Me (Longi.)
3763.32128566082 kN-m
My (Longi.)
7361.8961995108 | kM-m

Me (Trans.)
2739.01853207448 | p.m

My (Trans.)
7363.33421929443 y.m

Update Stiffness

User defiend

ly,eff (Longl.) |OB1155E Iyy

Moment, M (kN-m)

/ HHHHZY(El) Trans. Stiffness

KEHBY(EL) = (Elg+Ely o5)/2 Longi.
] Stiffness
QS HUUM(EL o)

ly,eff (Trans.) |1 Izz

Section Stiffness Scale Factor7} M2%|0{ Pre-ModeZ HEtE|7| i 20|

oA S sefLICt.

v

Curvature, @ (m™)

© MIDASIT Co,. Ltd



6.3 w2t =2 ME

1) g=5E4d
7h nEdE

Section Stiffness Scale Factor

Stiffness Scale Factor

Boundary Group Default w n
Scale Factor (|, J)
1= Before After Yield Effective SHffL
Area Asy  Asz |3 Iy lzz  Weight W
1 1 1 1 0.611¢ 1 1 1
1 1 1 1 O.B118| (1 1 1
Add [ Replace
[=J 1] farea fAsy fAsz flage | Ty
- I 1.00 1.00 1.00| 1.00) 0.f
o 1.00 1.00 1.00(1.00] 0

. M, 7457.259 4744077 665 kN/m?
= = = . m
clyeft o 0.00157 /
Ly &2y
@ 7 EEE
M, 7467311 2
Elo e = v = = 4755766.922 kN
clyl eff m}qT 0.00157 "rm
@ I EHE
M, T179.067 3
Edorasl| = y - = 4566414.865 kM
clyz eff mﬂT 0.00157 /m
2) BSRETH2ANEHE
Bl mE— g1
L ATA4077 565
ot | = et = 0178 m* = 0.226 (B
- E. 26701000.000
Ly &2y
@ 7 EEE
T 4755766.922
e | = Eclypn 0178 mt = 0.227 I’
: E. 26701000.000
@ I EHE
Eean’ 4566414.865 s T
heeffd | = - 0.171 = 0.218 I
s2sff E 26701000.000 m :
3) 2% FYY B
7 AEEE P1(C_1)
== sl=2
SCrod e SIERHE SobE Yo HE
(IMelcoms po, KN-m) (M,, kN-m)
3853.113361 7457.250475 M52 < Melcomzen £ My | 1/2(EL" + El)
L) aEnnEy P1(C_1)
SH=UE ZREUAs satis Hel 58
(IMelcome o, kN-m) (My, kN-m)
2778.435156 7467.311106 Me'lcomaep < Mya'/2 ELT

Stiffness

Stiffness Unit
Area 3.141583e+00 |m?
| Asy 2.827433e+00|m?
| Asz 2.827433e+00|m?
[ 1.570796e+00 |m*
Iy 4.803150e-01 |m?
lz= 7.853982e-01 | m®

1.000000e+00 [m
Cym 1.000000e+00 |m
Czp 1.000000e+00 |m
Czm 1.000000e+00 [m
Qb 3.333333e-01 |m?
Qzb 3.333333e-01 |m?
¥l 0.000000e+00 [m
z1 1.000000e+00 [m
y2 1.000000e+00 [m
z2 0.000000e+00 [m
y3 0.000000e+00 [m
z3 -1.000000e+00 |m
v -1.000000e+00 (m
z4 0.000000e+00 [m

]
=
i
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© 00N O~ DNS

e e )
NSO

Evaluation Group : [P1] Bearing Evaluation
2E TN Y DL 16]

Click [Add]
Evaluation Group : [P2]

Mame AZ

Evaluation Group

Group AZ w
2 I - reF nE e [16]
. HEE| JH4-
Click [Add] -
. eFde AT 8 oFdt JlsH 0
Evaluation Group : [A1]
> of [ T =1 3 =
HEX| JH2 - oFdbsE IACt [8] g (w=) ks 0 L (nE) =Y ]
Ciick [Add]
Evaluation Group : [P1] -
o Mame Evaluation Group Qfdhal TEE opdial HEC W pmo
R e L1 ) D o : .
Click [Add] P2 P2 16 0 0
Al Al a8 0] 0]
AZ A2 a 0] 0]

Close

BRSPS 2 DE WO| EHY Y 2
EEWAY B9 QU DHEHL YU IS,

Evaluation Groupd|A Ho|&l
A

E
ZE o] TEE| Cit 24

O 2 M| w20l &Y
C

= =
[ E == E=

o

=2t 7}

o B |

lastic Link & 41} Bearing Evaluation 2t 7= SYsljof Ho| 7ts

UHIHM o2 1077 kN.m E ¢

A1ld P1d P2d P2d

Alc P1c P2c P2c

A1b P1b P2b A2b
@

Ala P1a P2a A2a

Name AZ

Ewvaluation Group

Group a2

B
FEkEF TIHCH D

=====

LREF (D) JhEE |

=====

Add

Mame Evaluation Group
F1 F1

P2 P2
Al Al
AZ AZ

=====

0

3
3
3

Close

BE W AHRE P4
T W Qs 74 oA
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Name : [4Anchor]
MX| Z5F : [Cast In Place]
: [Headed Stud]
:[EHM 2R, A XIS : [0.022m]
- [200 kN]
2] : [0.05 m]
0l(hef) : [0.2 m] , 7 EH=LE (fy) : [300 Mpal
% (futa) : [410 MPa] , %78 =X1Z(dh) : [0.035 m]
K== N1(2) , N2(2)
Xl : Sx(0.1m), S1(0.4 m), Sy(0.1m), S2(0.4 m)

Al

o
ol O o 0
00 OL", :|ru :|ru

i |

o 0% o
els

o r|.|
1§
H

02
oN H

-3

BAHGN=EIH (dh)is 2E QI HEO|M XY

-]
=N

02 02 mx o\% N N N o2 M
—r
-I>

7

i

Bearing Property

Name 4Anchor |
HAER | CastIn Place v
WIHER | Headed Stud v | oibraw ) Guide
B8R
e O e
| v/ W3] X|E{da) |0.022 |m
g
DR 200 | kN mETSY (200 kN
W sgEe|
BEE0.05 | m BEEEEE 005 |m
@AZYAolhen) (02 |m WHASHYGh) 0035 | m
U LRBE(fy) |300000 |kN/m?  ZUEEEEEeh) 0 | m
AAQIETT(futa) 410000 |kNfM? ¥ mETE(Np) (0 | ke Abrg = m*dhz /4 - *daz /4

17110mm 0|4 T2 2| XIS2| 1/200 sHEsh= 54 THE 2= 27 R420 o4 SEE AR

dh: dHe| sl==1F

B I
N1 2 | N2 (2 |
da: %HO XS
wHE|
Ba |06 | m Ha |06 | 'm
sk |oa | m sy 01 |'m
s1 |04 | ' m s2 04 | 'm

+ UWHHE= EF(dh)= OCIof| AFBE[LIR?

DE H1| ER HH SF0| HE=l= 212 ohL|H, ofzf 32i3} 2to| HHX| HFH(Cast In Place) & SlI=AE|=(Headed Stud)
Hl=EE(Headed Bolt) E8A| Of2H =4l 20| X|2iH=o| HEE

12X (Abrg) ARAoll AFZEILICE

T

L|Ck

QIElg e diziol mE A

Mo = @ el
Np : FEISZE0M AL 2 DU #HY BHYC
STER @I HE ERUASASH 29
h =L
GEAEE JESE N, = 8A fo
R N = 00f,ed, (3d,<e, <45d,)

Gep = 10 (20| 243 52)

QIRE W= Apio| 2a2|E A0 T e

-y A
hef = 25¢ca19l 2 HE
CrEs g Ny, = 13,V AV

cal<3cal 0| Ny = {(1+cu/c)/il3ca VA Vi)
£ 10 < gufc,; < 30
5y < 6, 2 BHIE
Nsbg = (1+sy/6c; )N,
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o LIS ST} A

o

L

|:|I-

N

Layer Input Data

1 Layer: D1(0.95m),
2 Layer:D1(0.95 m),

Anchor Eval

Name Pl
Description

Bearing Evaluation

Sa
S

FZ A :B(18.00 m), H(2.20 m)

X(7@2.3 m), Say(-0.6 m)
X(Z@2.3 m), Say(0.6 m)

Group P1 v n
Coping Data
fck 27000 kN/m? Heop 12 m
Bearing Property [ 1% 3| ZHE
ubslHiX]  Bearing Property  KIERaE 2|x| 9F
B 18 m H 22 m FEIEES 0 [deq]
E:g::g ] [deg) [EMEE &1 0 [deg] 82 |0 [deg]
D1 Sax Say 0 D2 o2 £
(m) (m} (m) (m) (m) (m) ([deq])
09500 T@23 -0 6000| D 8500 05000 00000
0.9500 @23 06000 0.9500| 0.5000 0.0000
*
wyezuznz [l HEZE S B
zefojole YAHE Iaj0jobE WP HE/3E HE

232(E ma|/=efo] 0k W2 Ha

Xl Hi{X|/Bearing Property/XaHi:l x| dH

Sax_, Sax , Sax . Sax , Sax _ Sax ID'1i
E B @ @

Sax_,

b1,

. Coping Angle2
2ol /IXIE 1

(1=
_I_

2{oto] mha| Hd=

ciz|

g A2 =

&tz atA| ict.

Global Y
Coping Angle(CA) CENTER LINE(C.L)
A

;
3 v
Guide ;
i
i

=M1} Global Axisete| Zt=E o|0|st

2ol w2t AN I

0t

AQ12r2 AEEPH| FLict.

FnL= FLcos8 + FTsing

FnT= FLsinG + FTcosd

7|,

FL= 7|5 249 Local-z9| CHHZI:

Fr=71% 29| Local-y@] HSUE i EHEMRIT]
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Anchor Failure Condition

ZEjoofs ma|

AEdber | Ty User Define Parameter BEYY | mEFRae User Define Parameter

Design Parameter

Design Parameter

Hawpys (8 ﬂ] T Marpe |2
= &
Ave 189 m? AVe 264 m?
AVeo | 2.2050000000 m? . ml AVco | 2.88 m? . .
Cal 0.7000000000) m Cal 0.8 m
ca1 1.5 m . ml Ca'l 16.85 m . .
caz |075 m Ca2z |0.3000000000) m
E ) o &
Ca? |0.75 m Ca2 |0.3000000000) m
@
Ha 1.05 m . ﬂl Ha 1.2 m
E E
E E B =
- 12

i ?Qd ‘JL

Bearing Selection for Failure Bearing Selection for Failure

1 2z 3 4 5 6 1 2z 3 4 5 6
Layer ~ ¥ ~ ~ ~ ~ Layert ~ ¥ ~ ¥ ~ ¥
Leyer2 ¥ ~ ¥ v ¥ ~ Layer2 ~ ¥ ~ ¥ ~ ¥

© MIDASIT Co,. Ltd

Redraw Failure oK “ Cancel

oK “ Cancel




Anchor Failure Condition

292|E W3 ZejojorE 13 2R nz|  xejo|okE 12|
WM EZmrer User Define Parameter WYY WEE|I User Define Parameter
Design Parameter Design Parameter
byt 1 by bl 1
ANc |06 m? g g ANc |06 m? Elg
ANco |0.36 m? g g ANco |0.36 m?
Cal | 0.3000000000 m Cal |0.75 m g‘ lg
Cal |19 m g @ Cal |17.25 m E‘ lg
Caz 075 m Caz |15 m
|
Caz 16.85 m S Caz |0.3000000000 m g_l E
Hef |02 m E @ Hef |02 m
=il
1]
=&
i) 2]
=iz
£l
= 15
i =
:['_. 12
Bearing Selection for Failure Bearing Selection for Failure
1 2 3 4 5 6 1 2 3 4 5 [
Layerd 4 ¥ ¥ ¥ ¥ ¥ Layert ¥ v ¥ ¥ ¥ ¥
Layer2 ~ & ~ F ~ ~ Leyer2 F ~ F ~ ~ =

Cancel

“ © MIDASIT Co,. Ltd

Redraw Failure oK “ Cancel Redraw Failure oK




Name : [P1]

Anchor Evaluation : [P1]
H:[7.00 m]

Nc: [1.05 m]

L:[19.35 m]

ey

Nc: [1.05 m]

H:[7.00 m]

L:[19.35 m]

© MIDASIT Co,. Ltd






wos 7|21 T[6H XIS 9It

[ -

TE AJAE

LHZl A&

Earthquake
Energy

e

Structure:
 Plastic Deformation
» High Repair Cost

« Damage on Contents

iz

M-

[ ®IT AJAE

Earthquake
Energy

/

Structure:

» Low Repair Cost
or
Unnecessary

\

» Nearly Elastic Behavior

e Protection of Contents

4 )

Isolator / Damper
* Inelastic Behavior
» Easy Replacement
or
Unnecessary
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P1 P2

P4

PS5

T Vil nN

e

bal

r

AAH!-LRB No.4

A

LHZIA|AEI- POP No.1 (DHEH

i

R

e

P %
=3
ot

et

ot

it

S

s

=

b b

Tt

it

Pt

=

pEmt

e

e
g -
e ik i -
! irrbeed

T

Blrsghiririgll | - Swwary
==

==

S

S

et R
gt | I LRI
frims EEEHH

T :

= bmax=355.1(tonf)
Bennihe S I 5 N o I I

SRR RN RN A N SRy < A G RN R RN RN

-
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deformation

deformation

Maxwell Model

Time

Loading Unloading

+ =

deformation

— Loading  Unloading

Time

Loading  Unloading

Deformation Process

Time

. . 1S
f =c,sign(d, )|d,| =k,d,
d=d, +d,

Piston Rod

Fluid Viscoelastic Device

deformation

» Time

/VW\I Loading  Unloading

Kelvin(Voigt) Model

d=d,

f =k,d, +cdsign(dd )|dd |S

Steel Flange

Solid Type Viscoelastic Device

© MIDASIT Co,. Ltd
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HIE A

Seismic Control Device — Viscous Damper
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QIst X A|AH

HIE A

Seismic Control Device - Viscous Damper : Maxwell Model

U(t) ® 7] [Maxwell Model(s=1.0)
—  sap2000
7, Ks — MIDAS/Civil

W/\/ Exact Solution
m —P@

A

o

O

o

§§
Displacement

|

-0.5
w Time History Functions x|
Function Name Time Function Data Typi 14
’—r Aocel, & © Force ¢ Moment  C Normal
| | l i Graph Opti
Import Earhquake - T [~ %-axis log scale
& Scale Factor e .15 ‘ ‘ ‘ ‘ |

= - = ) ) I~ Y-axis log scale T T T T I
Time Function o Maximum Value [ in/sec:
& | s |4 L] 0 1 2 3 4 5 6 7 8 9 10
1 ), 0000 0000 N
|__2| 00063 6279 I‘l II I‘I TIME
,0126 2633 ? ,“
0188 8738 7

1 | (a) Maxwell Model (s=1.0)
7 0080 3741 a B | I n I ;
i g;?:\ gggg 11 i AU LY ) ‘ a iy i
] i LT e T N A i 5-!\’. ’(‘ i : 1; 5” !
" i PO L S U P
Descrton | P AU & T R I R R I R I T
Generate Earthauake Respanse Spectrum Cancel | _Apply g 1 . {.‘ i!“'{‘ ij \‘ ? Kx 'J' ‘3' JI’ i'a ; % ; ii ; !‘1 ;' ] J' 3 ;
A A A A A A TR I R I A O O A
(b) Time Force Function o/ LA ji AR i f b i !; fi | .
& kW P U I I FAE N TR S T A S SR S S
2 \ Y LA L O T i
~Manlinear Praperties 0 a1 Y \j \".'i ‘”5 ! 5] 2 ; \a i ; i‘ L ’; :
Damper Stiffness (kd) ; IEI Kips/in ) 4 Y 1‘\,.; i '%i-‘? g i 11‘ ; 1 j P
\ 2 v t : : i i
Damping (Cd) ! |1 kips | ’ \"5 Y U "%;
Reterence YVelocity (V0D ; |1 in/sec 3 : : : : : : : : : : ‘

Damping Exponent (sl 2 |1 0 1 2 3 4 5 6 7 8 9 10
Bracing Stiffness (kb) 100a0 lins A TIME
: I ips/in
Pe/ (b) Maxwell Model (s=0.5)

© MIDASIT Co,. Ltd
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QIst X A|AH

HIE A

Seismic Control Device - Viscous Damper : Kelvin Model

U(t) 20
p—

— MM/ m —P@)

Darnping (Cd} : Il kips
Reference Velocity (V0D : |1 infsec -20

Damping Exponent (s}

W

10 - S B I /A
w Time History Functions x| /
Function Name Time Function Data Typ
(r Normalized Accel. = Acceleration ¢ Force ¢ Moment ¢ Normal
| | i I Graph Opll
Import T P P I~ %-axls log scals
T infeect e
(T;;n:) m;;gg.«) ﬂ  Maximum Value [T in/sec? fivees ,’: :??5 (e el
|, 0000 |, n
R : T T e T T T T L
= R i - &
0251 g s H [a e o—-—- ARy 47 AR
ET) ET] R i o)
0377 8811 5o i
B 0.040 3] A L i
3| 0.0503 8174 g0 i L
o] 0.05% = F ]
i noss | |v Tl
2| 0.0891] Eil 4 1 i
3 0754 8463 - it Hn L I
o 00817 8% EE =
o A AR S S A A A
el n s nem! = e ) Kelvin(Kd =100.0)
Description |
Generate Earthquake Response Spectrun, , | Cancel | Apply 7 EXP=0.1
_10 f— /) A S T————— Lo EXP=0.2 |
. . | | | EXP=03
(b) Time Force Function ‘ ‘ ‘ ‘ EXP=0.4
| | | |
| | | | EXP=05
—Monlinear Properties | | | | EXP=0.6
| | | | EXP=0.7
0 ! ! ! ! EXP=0.8
100 ins /i
Damper Stiffness {kd) I kips/in ! ! ! ! EXP=0.9
| | | | EXP=1.0
: ID”— -0.15 -0.10 -0.05 0.00 0.05 0.10 0.15

Bracing Stiffness (kb)
’7(? Rigid Bracing ¢ User Input ; IWDUU kips/fin

© MIDASIT Co,. Ltd
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wou || IS} HXIS 9ISt X A AT

xl

X| Xt
(<)

X| : Isolator

Pseudo-Acceleration
Response Spectrum

A

Period Shift

Damping

[Period Shift A

e Isolator Flexibility after Yielding

e Force Reduction:
Building Damage Reduction

> Period

\_ Isolator Displacement Increase )

Displacement
Response Spectrum

A

Period Shift

Damping

> Period

& Damping Increase

e Energy Dissipation
by Isolator Plastic Behavior
« Isolator Displacement Reduction

. * Building Damage Reduction )
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HZl ZHK| . Hysteresis Isolator
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wou X[ IS XIS Pt E AIAE]

[ - -

HZI K| . Hysteresis Isolator

10 — -
HYS. SYSTEM (S=1) 10 — HYS. SYSTEM (S=20)
U(t) Sap9 - === Sap9
CIVIL DIRECT s | CIVIL DIRECT
o > CIVIL MODAL i CVL MODAL
Ks 6 —|
W m —P() 1 .
% 4 — 4 —
% ] 7]
o — -
= 1 Z o
5 ©° Z o
Add w Time History Functions x| n 7
Funcion Time Fncton Dte 2 2
e | PR ot e e
| ene | o seioror [ T eees | [ v g cone -4 — 4
M Valuo [T ifescr mi
6 —| 6
8 —| s
-10
* ‘ ‘ ‘ ‘ ‘ 0 1‘ z‘o 3‘0
0 2 6 8 10
TIME TIME
Dscriion [
R e [5R] conco | ooy

a) HRISE(s=1.0)

120

(b) Time Force Function

—Monlinear Properties o
Stiffness (k) : I‘UD kips/in Z:
“ield Strength (Fy) g IED kips o 7
- 7 1
Post Vield Stifness Riatio (0 : [0 - 7]
- o g /
Yielding Exponent (s} : |2 g . "" ‘,1'
Hysteretic Laop Parameter {a) @ ID.S E iy ',’ /
Hysteretic Laop Parametar () @ |DS iy f }’/
a ! alpha b : beta lal + Ikl =1.0 0. L
¢) Hysteretic System?2| H|M& 4 iy |

UX) (in)

0 0l2= 4 (s=2) © MIDASIT Co,. Ltd
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Xl ZX| : Lead Rubber Bearing(LRB) Isolator

__Top Mounting Plate not shown - Lead Core

Steel
Reinforcing
Plates

Cover
Rubber ™
Internal
e : \Layers
Bottom
T~ Mounting
25| : U.S.A Patent Nos. 4,117,637, Flsse
4,499,694 and 4,593,502
g Lead : ) [ Rubber: b
e Energy Dissipation » Lateral Flexibility
e Wind Resistance
 Deformation Recovery | | Steel Plate :
e Vertical Load Capaci

e 2

© MIDASIT Co,. Ltd
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MZl ZX| : Lead Rubber Bearing(LRB) Isolator

Yamaguchi Dome, Japan

© MIDASIT Co,. Ltd
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HZEl 2] : Lead Rubber Bearing(LRB) Isolator

800000 —
o XXk 7} A k| =l pak el LRB 3D (0.005sec)
a) LRB HIT I7F2XE ug 23 Direct Integration
RK45 (Kim's Method)
1L, S G RK Cash-Karp
[ 0.05 I 'I
i)
[
‘; a0z - 400000 —
o
2 -0z
n
-
= o.o07
. | i
g -0.12
e [T
0.17 ——t—
o £ & 1z 16 Z0 29 25 2z 26 a0 44 a5
Time ([sec) 0 —
b) Time Force Function
—Monlinear Properties ]
Stiffness (k) : |2258-'1.? M/mm
Yield Strength (Fy) o [146119 N
-400000
Post Yield Stifness Ratio () : [0.037 \ \ \ \ \ \
Hysteretic Loop Parameter {a) |D.5 -4 0 4 8 12 16 20
Hysteretic Loop Parameter (b)) |D.E|
o =
a:alpha b :hbeta lal +1bl = 1,0 LRB EII—I§>I‘I|"I ol-r-ll:ij-lo

¢) LRB BHEIEHK|9] H M3 E4 © MIDASIT Co,. Ltd
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HZEl 2] : Friction Pendulum System(FPS) Isolator

TAYIR

SBRR IADIRZTICRE

SLRZTREICEAUEBEN Higty FOZERR
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Xl ZHK| : Friction Pendulum System(FPS) Isolator

0 100 200 300 400
hnsEEE (gal)

[—m—EE —— B (RB) --a- BT (BRERT) |

Ishikawa Science Park, Ishikawa Japan
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Xl EX| : Friction Pendulum System(FPS) Isolator

d 1DOF MODEL - SLD(Sliding Bearings) | Num. of MSS : 12

1DOF MODEL

MIDAS : SLD

-

Mass =5102.04 Nfg
Elastic Stiffness =1000 N /m
Undamped System

® Dynamic Loading

Taae Hisiody Date
13

(Scale Factor =5)

HYSTERESIS CURVE RESULT : MIDAS vs SNAP
120

@ Shear

ISOLATOR

4 B T -
[T I A S
79, S000=
%3, 5o0a=)
9, D000=

SDL Model |
80| Shear Comp. |-~ o]
- == = MIDAS i

100, Do)

139,

SNAP : SDL

1
——ip

|

.

@ Shear -

e
I
'
B
1
.
i
'
'
+
1
I
'

B0

ol T
-1 -0.8-0.6-04-02 0 0.2 0.4 0.6 0.8

Deform(m)

1

& SLD Properties
7, =1.0,7,=1.0
A, =271,430mm’
T =200mm

& Horizontal Direction Properties
K, =1230kN fmm

£0=0.01

Pi=10kN
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"ors - Artificial Earthquake Generator

QU XTE =7t

10.
1.

BB o

ZA|EIn} A

Tools > Data Generator > Artificial Earthquake Generator
MZ2tS7] > 2 > ASX|EImt > I+ 5 MEH

“CIXIQI AMEZ" HE Click , X|ZITH M 7|& 9 74 MEH
A A4, XE A5 2

A EZ 2|0 57|18 Y Z OK BE Click

AHSAIZH, 2BAIZH FHIA|ZHS “KDS 17 10 00 LHZIA4

oS o L, | et s
+8 HEE flot eSS Eot Ho] 7K (S=24)E €
(=3 YUHOR 20 02 H8)

LA U (BE LA SYAHER Z4H|, 5%)

'tt=Al= Check =, 1000~15002] 29| 2= & (24 L= HE)
QISXIZIm g

Export Al, 7S T2 T2 HFSIO] A[ZHol| IHE 75 = Co|E = £

t tm ty

AZhy

32 42-3 7R EAZH0[HO| 7Y Z2Ag s

E 42-9 7t&ZAZH0|Y R7hE matgtaof OiE ATREE ZSAZHE X)

~g4ols

~HO|E 8

[kDs(17-10-00:2018)

~ BREE HEE

J3=gH
L‘ xS 20AHE

I ys=2isAe

CRtel ABEE

- B EE

== il I 1 sec
TEBAILH I 7 sec
BHA L I 17 sec

| QITX|FIT} 2

0.E0513%

.55513%

0505135

.45313%

0.40513%

0.35513%

0. 305135

3 delg

0.255135 44—

u

Al
A 0.20513% %

Generate Design Spectrum *

Design Spectrum |KDS(17-10-00:2018) ~|

Design Spectral Response Acceleration

[FET—- |

Seismic Coeffident(Fv) 1.646

Seismic Zone (Z)
Seismic Risk Factor (1)
Site Class

Seismic Coeffident(Fa)

Max. Period : |10 (5ec)
OK I Cancel

0.15513%

SaE N

& AmED Y= o-losiae \"'-:ﬁ\

psy . o
PRz QT 00551388 =y
———

Scaling 0.00513885

’7 WV E 7hE]g] | 0.154 ¢ L 2 2 s & 8 £ 1o
7|

2% [kDS(17-10-00:2018): Z=Zonel(0.10),1=1.4  GIOIE W=7l | EH =g

A2 HEATH( 1) ZHESRLHAIZE (1, ) SHZEAIZE (1)
7.0 0]4-7.5 O|t 2 125 135

6.5 0|4-7.0 DIt 15 9 10.5

6.0 0|4-6.5 O|ot 1 7 9

5.5 014-6.0 O/t 1 55 8.0

5.0 0 4-5.5 Ojgt 1 5 7.5

Scaling
’7IF =0 T =[] | 0,154
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2.

H7|M, n2 O| & 7H&KE A[ZH0|H Xt= i=0|0 %,y X 0y, 0= B

ol

AT 7y

0|18

Mms{ﬂ-m-ﬂn:zma} {

Holg
@« Fmst

[ x-=E1sA2

z= Jm= g4
3 ks [ g

(x-2)(v;—y)

Ol ZX|ZITH(7HSE T2 ) Export X Civil2 Import

I y-=2a1sA2

CAtQl AREH |
—EEET see H [ “ f
HEAMT 1 sec g.12¢ i |
0.106 4
F=EBAIT 7 sec
0.086 4
H I3
EH A 17 sec . |
UENImEsEs | o0 L
wrans [ = B ]
0.006
L 0.05 T
=3 -0.014
IV o AE 11 : oo
&
o -0.054+ ]
Sl R A8
OIZX T} 4 | . | |
rE=EE -0.0%4 4 H H
CAMEH IH= o11sd ]
& FtEE D= -0.124 e
Scaling -0.154 I! .I
lrp E“:H j}-éf;_m] 0,154 2 3 4 5 € 7 8 % 10 11 12 13 14 15 1§ 17
Az
22 |ms(17—m{)u:2018): Z=Zonel(0.11),I=1.4( GIO| & LjELE2] | =g Tz Hg

-~

TH Function@ Z Import

Function Mame

El

Import

Earthquake

Time
(sec)

Function
(g

Time H

Time Function Data Type
() Acceleration

© Mormalized Accel,
Scaling

O 5cale Factor 1

(O Maximum Yalue 0

Functions

Gravity

9,806

() Force

m/sec:

O Moment () Wormal

Graph Options

() ¥-axis log scale
[ ¥-axis log scale
CFFET

205

2.0400

01701

206

2.0500

0.0069

207

2.0600

0.0424

208

2.0700

0.0264

209

2.0800

00771

210

2.0900

01164

211

21000

01393

212

21100

011982

213

21200

0.0018

214

21300

01178

215

21400

0.1249

216

2.1500

0.2168

217

21600

0.1649

218

21700

01408

Time Histocry Data

o 1 2

3

4

5

8 7 8
Time (s=c)

4 10

1z 14 16 18

Description KDS(17-10-00:2018)KDSO17-10-00:2018): Z=Zanel(0, 113, 1=1,40, Site=53

Generate Earthquake Response Spectrum,.,,

Cancel

Apply
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< Back

_| Artificial EQ Correlation

11.0

Artificial Seismic Wave
Correlation Coefficient
Review

This function reviews the correlation
i 2 inputted art |

(Time History Functions).

coefficient thr
can be modified by the user.

Details

Time History Functions

FOTCITY Ut FUNCHOT TYEE Lalad TYPE
EQUIN Time Norm.Ace.
EQ1333 Time Norm.Acc.
EQ3245 Time Norm.Acc.
EQ3433 Time Norm.Acc.

Close

Import 3+ 47 X|ZItof| CHEE A2tX|4= ZHEE QI8 Apps B2l Plug-in 715 £ Artificial EQ Correlation 22310 Mgt HEE

Artificial EQ Correlation Check

\4

Time History Functions _
EQIIM
EG1333
EQ3245
EQ3433

Calculate

Correlation Coefficient Fomula

Correlation Coefficient

Name

EQNIMNM

EQ1333

EQ3245

EQ3433

&

[ = D - D)

Py =

EQ1M

Ty 0y,

EQ1333

0.02129

Target:

EQ3245

0.04876

0.0147

016

EQ3.

0.0

0.03

0.0
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ZHX| EM(General Link)

General Link Type

1. Force Type?2| General Link (Modal Type , Direct Integration 25 7ts)

Application Type
() Element Type 1

© Force Type : Boundary Nonlinear &nalysis

Marne : LAB-A

Description

Application Type

(O Element Type 1 © Force Type : Boundary Nonlinear Analysis

Praperty Type ©  Lead Rubber Bearing Isolator ~ | Inelagtic Hinge Properties...

(O Element Type 2: Seismic control devices

Seismic Contral Devices Type Wiscous Damper / Qil Damper

Seismic control devices properties

v'|—hTE'IE'§l'n:'H1'|'rg'E'P1'U'|:|EF BE,,, Self Weight [JUse Mass

Total Weight : 0 kil Total Mass : [ kh/g

Lumped Weight Ratio:
I-end @ J-end = 0.5 108

Property Type ©  |Lead Rubber Beating |salatar

B st T & gmcnelastlc Damper

Lumped Mass Ratio:
l-end :J-end = 05 t Db

Seismic Caontral Oy

=
an
3
|
@
\ 4

Linear Properties Monlinear Properties

Seismic contral d

um te at o DOF  Effective Stitness Effective Damping DOF
Triple Frlc:tlu:un F‘endulum Sg.'stem Isnlator @0x 525 ki/m 0 Khsec/m DD« Propetties...
@Dy 86 Kh/m 0 Ki-sec/m @0y Properies. .>>
@0z 4466 KN/m 1] kh-sec/m [ DH Properties..,
2. Element Type(Seismic Device)2| General Link (Direct Integration £t 7ts) O DR v sl SR e Lee I UL Fope e
ORy 0 kMm/[rad] 0 Ki-m-gec/[rad) Fy FPraperties..
,ﬁ. | t' T DRz 0 IMrn/[rad] 1] ki-m-sec/rad] Rz Froperties,.,
pplication Type Description Coupled
' . Marne @ Description :
) Element Type 1 (JForce Type : Boundary Monlinear Analysis (O Shear Spring Location e —
Property Tune ! Lead Rubber B - lsalat Inelastic Hi p i Distance Ratio From End | Dy: 05 pz: 05 O User Input P
perty 1ype . ead Rubber Bearing Isolator nelastic Hinge HFroperties,,, . - - e . . oo 21K,
ancel pply  —
© Elernent Type 2 Seismic contral devices s”:”a”:'
roduct Name @
H H i amper Type Murnber :
Seismic Control Devices Type
|sc:|05ast|u: Larmper kr
i i t + fee am Hysteresis Properties
=eismic control devices properties Hysteresm Isulatgr(MSS) Hyst. Modsl Degrading Bilinear Model »
|zolatorMEES) Inial Stfness (KQHoraal Tloaar Mool —
: ‘Yield Strength Stiffness Factor
. . I_ P1 500 ke al 0.0
3. Element Type©| (Direct Integration 2t 7+s) ——
Name : Hysteresis Parameters
Application Type R T p : Exponent in Unloading Sfiness Calculation : 05 .
©Beam-Column C/SAC | (00=p =07 Default:p=0 g=
N i O Truss © General Link
© Element Type 1 (JFarce Type @ Boundary Nanlinear Analysis = o - @ n
Moment - Rotation (M-Theta) O Skeleton Model
Property Type @ Spring ~ |[ Inelastic Hinge Properties... | Tl L S S 05 )
N ) . I simplified Model > )
O Elernent TS"DE 2: Seismic contral devices °I"""' ‘ ute Generafion O Liser Detine b M ding Model n i Number of Shear Springs 8~ &=m/n= 225
o AERE graaing Model > (n:Even Mumber ex] 2. 4. B... )
. . , q 7 s deferminaon Cancel Apply
Seismic Contral Devices Type Yizcous Damper / Oil Damper S ————— Nonlinear Elastic Model >
Seismic control devices properties P Sz ’
Componant Hysteresis Modal
Of« Multi-Linear Model >
OFy
Er: Seismic Isolation Model > LRB Isolator Bilinear Type
o
L FEMA Model ‘ LRB Isolator Trilinear Type
ALL >
High Damping Rubber Isolator © MIDASIT Co,. Ltd
o[ caen [ sonr



mions  H|AMod AHK|

o O

Lead Rubber Bearing 2121 O|A|

kM rm-sec/rad] Fix Fryperties,..

o
Past Yield Stiffness Ratio () 008317 | Kd URx bzl
= Dis. - r = IRy kM -m/[rad] kM -m-sec/[rad] Ry Preperties, .
K
u

= %IE—:! t<'3|'t|'=|-|% %E‘,‘ %"XHOHH X‘”‘EE-_I LH%QE El'AI' X'"% E'g' Aloﬂé *n_pg tgﬂu-lol ':éI'EPéI == ?}!ﬁl—“:l'- Add/Modify General Link Properties
M4 tame
oD Wo Lo Hi 2x12Y | azy A5t | 25t XIZIA D
{mm) (mm] (mm) (mm) Kad Ky 2O5E | 2WEEE | 512 | 52HY &pplication Type
(kN/m] | [kN/m) [kN) (kN) [mm) () Elemnent Type 1 O Force Type © Boundary Monlinear Analysis
156 206 22,614 1,933 | 634,205 || 4,436 67 144 Property Type :  Lead Rubber Bearing |solator ~ | Inelastic Hinge Properties. ..
176 226 19,383 1,657 543,604 4,160 167.4 428.5 78 168 (") Element Type 2! Seismic contral devices
3,000 600 680 680 196 246 16,960 1,450 1 475,654 I 3.953 90 192 Seismic Control Devices Type : Miscous Damper / Ol Damper
: 15,6 | 206 199297 1.979 | 649,426 3',581 67 ! 144 Seismic control devices properties
176 | 226 16,540 1,696 | 556,651 3,299 157. 381.1 78 | 168 .
196 246 | 14473 | 1484 487,070 || 3.087 90 192 Self Weight [JUse Mass
Total Weight: 0 Total Mass @ [ kM /g
Lurnped Weight Ratio: Lurmnped Mags Ratio:
l-end : J-end = 0.5 0 l-end : J-end = 05 v 05
Force
i
Frnax ) «Qd : E4YE ) ) Linear Properties Monlinear Properties
il CKu G R Monlinear Propetties Effective Stiffness Effective Damping DoOF
Fy i Fy :gEzs ) . 634205 kN/m ki-gec,/m D Froperties. ..
i cKd :0lRR stifiness (k) L 22614 kb, 4456 KM A kM -sec/m Dy Properties,,.>>
' s Kalf 1 SE2 Yield Strength (Fy) hE.9 446 KM/ kM-sec/m Dz Praperties...

0
0
; il
) 0
H ic L P I D
y- ysteretic Loop Parameter (a) - (JRz kM-rm/[rad] a kM-m-zec/[rad] Rz Priperties...

= Hysterstic Loop Pararmeter (b) - Description Coupled
/ a:alpha b : beta [al +1b] =10 (] Shear Spring Location

} Digtance Ratio From End | ) Dz : 0.5

Cancel

- oi=s4
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vioss H|Med X K| EM(General Link)

Friction Pendulum System /2 0f|A]|

= Y L2 ST UMM MSE LIELZ EA RIF M E Aloll= AEUHO| HetE = ASLIC

Linear property Nonlinear property Add/Modify General Link Properties
22Ktonf) | Dead Load dx Keff{dy,dz) [stiiness{k}| (us) {uf) r {R) {a)/{b) {ce) Narme
200 120 1.E+08 264,00 B2an0. 0o 0.03 011 280,70 100000000, 00 0.50 0.00 Description
300 180 1.E+03 396,00 T3200,00 n.o3 0n 285,70 100000000, 00 0.50 0,00 Application Type
400 240 1.E+08 528,00 105600.00 | 0.03 0.11 255,70 100000000, 00 0.50 0.00 OFElement Type | O Force Type : Boundary Nonlinear Analysis
Property Type ! Friction Pendulum System lsolatar Inelastic Hinge Properies...
500 300 1.E+03 BRO. 00 132000,00 n.o3 0n 285,70 100000000, 00 0.50 0,00 o )
() Element Type 2! Seismic contral devices
E00 360 1.E+08 792,00 158400.00 | 0.03 0.11 258, 70 100000000, 00 0.50 0.00 Seiermic Contrel Devices Type ¢ | Viscous Damper / Oil Damper
00 420 1LE+08 34, 00 184800, 00 0,03 011 255, 70 1 00000000, 00 1,50 0,00 Seismic contral devices properties
200 480 1.E+08 1056.00 211200.00 0.03 011 28070 100000000, 00 0.50 0.00 s ,
alf Weight [CIlse Mass
300 540 1.E+08 1188.00 237600, 00 0.03 011 255, 70 100000000, 00 0.50 0,00 Total Weight : i s [T i/
1000 GO0 1.E+03 1320.00 264000,00 n.o3 0n 255@] 100000000, 00 0.50 0.00 Lurnped YWeight Ratio: Lurnped Mass Ratio:
1200 720 1.E+03 1534.00 316800.00 | 0.03 0.11 510 100000000, 00 0.50 0.00 s o [ AR "
1400 240 1.E+03 1848.00 33600, 00 n.o3 0n /255. T 100000000, 00 0.50 0,00 Linear Properties Monlinear Praperties
1500 350 1. E+08 2112.00 42240000 | 0.03 o1 ) 2T 100000000, 00 0.50 0.00 DOF__ Effective Stifness Effective Damping DeE
@0D: 100000000 kM Am 0 kM-sec/m B0x Properties,,,
HDS,I 1056 kI Am 0 kM-zec/m HDS" Properties, .,
Shear Spring in Friction Pendiium System lsolator @0z 1056 KM/ a kM-sec/m B0z Froperties..,
Nonli p . _JRx O kM-m,/Lrad] 0 ki-m-sec/[rad] He OpEres,,,
onlinear Properties (JRy kM-m/lrad] O kM-m-sec/[rad] Ry operties,.,
Stiffnass (k) C 211700 K/ IRz k- [rad] 0 I-m-sec/[rad] Rz operties...
L . P —— Description Coupled
Frictional Coefficient, Slow (us): 0,03
Frictional Coefficient, Fast (ufy 0,11 (JShear Spring Location
—_— P [lictaprp H:m'n From Fpod |
Rate Parameter (1) © 2857 sec/m N
Radius of Sliding Surface (R) @ 100000000 Cancel Apply

Hysteretic Loop Parameter () @ 0.5

Hysteretic Loop Parameter (b) @ 0.5
a :alpha b ! beta lal +|b] =1.0 © MIDASIT Co,. Ltd
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Global Control - X7|3= M

1. HIMY A|Zto|=si M| A D™t X|XIsHES 242 s Alst £ of 615 ZgtE & 4 1222 Global Control 0| A] Initial Load 2 tEe
2. Time History Load Case 40flA Nonlinear Analysis Type2| Direct Integration 01I)\1“._ ME Its
3.t FPS(Friction Pendulum System2| ZQ HHxlo| X815 0 2 HE| MEtalsk 0pAt2{o| A|lAtz| D2 Z2utsto| ™SS Mot LA QL|Ct.

LLL-_O o o o

Time History Glob
Geomettic Monlinearity Type Monlinear &nalysis Result Qutput Option

O Hone OLarge Displacements Inelastic Hinge @ All each Step Qutput Option @ Time Histary Energy Result

Initial Load © 2l Inelastic Elements
© Perform Monlinear Static Analysis for Initial Load (= “ery Long Time Required)

Seismic Control Device Result ; e . _
Add/Modify Time History Load C
(O Import Static Analysis / Construction Stage Analysis Results (O Selected Elements in Hinge Result Output @ Viscous Damper / Oil Damper Result G |
- When the boundary conditions are different between (=, Recommended) enera
initial load and Time History load () Mo Step-by-5Step Results @ viscoelastic Damper Result Mame !
- When the element forces in the last construction stage are {+, Maw/Min Result Only @ Hinge Result Table) f . . .
used as an initial load ; / ! i B Steel Damper Result ﬁ,nalyms Tl-'"lpe ﬁ.nalyms Method Time HISTDF'_-,-' Tl-'"lpe
Load Case Dead load « 3cale Factar I Fiber Section @ All each Step Output Option l::.l Linear O Modal o Transient

Hysteretic Isolator Result ' 0 Direct Integration P
Static Load Case Scale Add [JJ Cornmon with Inelastic Results Option &ty © Monlinear Periodic

() Static
Dead load 1 Modify © All Inelastic Elements @ Isolator Result

(= Mot Recommended @ Very Long Time Required) End Time : 30 = SEeC Tirme Increment : 0,001 =

() Selected Elements in Hinge Result Output StEl:l Murmber Increment for ':'LItl:ll.It c 10 =
(=, Recommended)

Description !

Delete

Tncrement Step fteration Parameters O No Step-by-5tep Results i
(=, Max/Min Result Only : Fiber Result Table) Initial Load (Glabal Control) “’

@ Consider 'lgnore Elements|for ML, Analysis Initial Load
B Use Initial Load {Defined in TMHS Global Contral}
Apply Specified Displacement in a Sequential Loading

with respect to © Undisplaced Position = Perform Monlinear Static Analysis for Initial Load
(") Dispalced Pasition

Femave Time History Global Confrol [ Curnulate DAY/ Results B keep Final Step Loads Constant

© MIDASIT Co,. Ltd
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Time History Load Case

1. EE ZEHI AT MEBHO|AM 22 X2| WiHo| HEtA] Zh4| BitHo]| w2t siAd A|Zto| 0f XtO|7t E 4~ QoM £ 0| FES Btg £~ US

2. ORK| Mol AuE J|HIOE St= HE FHHC| AR M K= HEX| T DRX[sHAS] XS ATEE &Hof w2} oA Znto| Fot: I +HHof| oS 2 2+ US.
3. ORX|s{Mo| M XSS EHSIK| R A2 AH MEHORE A B £ Zote| o E 2 Hs|{of .

4. A G Linke| & DHE AYMEHSE Sof H|2|Z2E DY = = Mass&Stiffness Proportional 2 &6 OFStCt.

ofl dafHol g &=

Damping Method0| (2 25
—
| TTT————

Element Mass & Stiffness Proportional

Group Damping £ 75 o2

BE SHH(Modal)

=]
2 mE

(Direct Integration)
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Time History Load Case

y Time History Load Cases * 1. End Time : silA T2 A|ZIO 2 =23t X| RO X|&A|ZFH O] Aol Zf
General .
Mame : TH Description : 2. Time Increment : A|ZISHE &t 2| F£7| E= FEEL| IRES

—_ o
Analysis Type &nalysis Method Time History Type . t Num r Increm ntf r Output : H1= E*'é' 7| e 'ﬂ- t
O Linear O Modal O Transient 3 Step ber Increment for Outp 2UE =5 | 72t Ste

O Nonlinear 82;;‘?3 Integration Periodic %F—H' —)_‘kl—E% _JF_IO'|_C‘>_|'7| —?—l?)'H }_ng'g —)F %%

0| Time IncrementE A dHE 32 2

End Time : 30 Hlsec  Time Increment : 0001 |5 sec ow Time Histery Functions

Step Mumber Increment for Qutput @ 10 - Function Marme Time Function Data Type

E1 O Mormalized Accel, (O Acceleration (O Force O Maoment () Marmal

Initial Load (Global Cantral) ~ Scaling Gravity Graph Options

Irnpaort Earthquake O Scale Factor 1 [ %-axis log scale
= - ) — 8806  m/sect [)¥-axis log scale
ime Function O Mazimum Yalue 0 —
(sec) @ OFFT
0.0000 0.0036
0.0048
0.0200 0.0053
0.0300 0.0090
0.0400 0.0082
0.0500 0.0086
0.0600 0.0081
0.0700 0.0137
0.0800 0.0174
0.0900 0.0174
01000 0.0208
0.1100 0.0123 Time Step 0.01 sec = 2 7"‘ o
0.1200 0.0084 ’ 5 67 8 910 12

0.1300 0.0081 Time (sec) Time Increment = At /10 = 0.001 sec

Description  KDS(17-10-00:2018)KDS(17-10-00:2018): Z=Zanel(0, 113, |=1,40 , Site=53 Step Number |ncrement for Output : ’]O
Generate Earthquake Response Spectrum,., ] Cancel

@ Use Initial Load (Defined in TMHS Global Contral)

= Perform Monlinear Static Analysis for Initial Load

[ Cumnulate D/A4 Results B Keep Final Step Loads Constant

Geometric Monlinearity Type

Data

Mone Large Displacements

ory

Darmping
Darnping Method @ Mass & Stiffness Propartional w

Mass and Stiffness Coefficients

; g Masg Stiffness
Dermping e ¢ nF‘rnl:nortional nProl:nrtional

Time Hist

() Direct Specification :
© Calculate from Modal Damping @ 0.30034881033:  0.00828664615¢
Coefficients Calculation

Mode 1 Mode 2

[l Lo nl Il

= e

© Period [sec] @ 1,095645 0,992147
Darmping Ratio 01,05 0,05

Show Dampifg Ratio ..,

Time Inteqgration Parameters o x| siAd Halo 'Ix 2* oc 7:7 iE=Ne] =
al [¢]
Mewrnark Method @ Garmma 0.5 Beta 0,25 m | H =" |- | |- |- | |-E =

© Constant Acceleration (O Linear Acceleration (O User Input
Monlinear Analysis Control Parameters

@ Perform lteration Iteration Cantrals, ,, Mode Freguency Period Tole
Mo dizec) (cyclefzec) (zec) plerance
Darnping Matrix Update : @ Mo O Yes Description (ra cy
1 5. 734692 0.912705 1.095645 0.0000e+00
Cancel Apply 2 6.332017 1.007915 0.992147 0.0000e+00 i
3 3602171 1.3690728 ﬁ Fgﬁ ﬁ I} 0000e+00
- pana——— YT T - e ————— T R —— -




Ground Acceleration

Ground Acceleration vl 1. Time History Load Case Name : 41i5t0] Mot TH Load CaseE M=

Time History Load Case Mame

niial TH v . 2. X, Y| siots AlZto|2folE M=

Function for Direction-X 2t 3t S92 JHR|S XTI EIO|E7E QU7| R0l 22 XITITHS @25t o,
Function Mame ¢ Elcent_h " " " "
i QIBXITIIIE WA510] WO 24 ek APIX|4 ZE 0| SRSl XIEINS Mefsio} et
arival Tme T sec 5|4 740| X|ZIOHS HEoto| W7 STAUS M (T, 74 0[oh L A0 SHUS )
Function for Direction-%
Function Mame : Elcentt « 3. Scale Factor : |8t 7t& = SZHA |
Scale Factor ¢ |
érrival Time | SEC

4. X|gt7pSE EEhA|ZE: I3 El |nitial Load= Arrival TimeIZ} t4|Q10], A|Zt0[248{A] o|Foj| £HE|2 2 022 I
Function for Direction-£2

Function Mame : NOME ~|[...

Scale Factor ;1 5. Angle of Horizontal Ground Accleration : 8 Global X 1} 0|2 Z = E I2{st0] XHag T Fste Lt
arival Time 5 |0 sec
#ngle of Horizontal Ground Acc, Elgenvalue AnaIyS|s Control Data
0 2| [deg]
Eigenvalue Anal ontro ot =+
Case Name  Angle of Acc, s — S 1 b|ME AIZH0[2iB1Ae] General LinkE SZ317] IALE Ritz Vectors Method S %2
Dead TH 0 (O Eigen Vectors (@ Ritz Vectors
Sub [terati . o
Jee e 2. Include GL-link Force Vectors H|3 : Vectors sk %| A 2 7j Q12
Ritz Vectors

Starting Load Vectors . L MO A0 C= 35 st 'I A= =% |

Load Case : ] Include GL-link Force Wectars 3. Ritz Vector= L= _'_"'l 2E %Eolho:IE, | OI'EO‘" EH?_I' H Hoﬂ 7| °|'7| [[H"'O'" O'"

MNumber of Generations © [30 |3 Mumber of GL-link Force Yectars : -T,—XI'EE-Q-l Oo=|'6<;FO| II‘%&!QE ||:|_|'%:|E|O'I%E%

Murnber of Generations for Each GL-link Force
Load... Count Add Vectars : |2 =]
’ EI -t | — | =i .
by 4. EXTRCH QBN BIE S| Qs WRE sHe BEQ| Jli4= YHHE O 2 Ritz Vector
Total Mumber of Starting Load Yectors: HFAIQ FAIEICE KFS 7O otz % olo
Total Mumber of Ritz Vectors o I Elgen Vector L.l I- = A—E = :I 1 PN =
© MIDASIT Co,. Ltd
Fiernove Eigenvalue Analysis Data | | o4 || Cancel |




wos H| MSS A[ZHO|2{5HA

Seismic Performance Evaluation - Load Combination

1. HIMY AZIO|HH M2 X5 5EXE 7IsE €8

- TH.Env or TH.Ave

o7} X|Zl 8= EQ= Grav.Env + TH.Env or TH.Ave

Step 1.

Load Combination

Auto Generation 2 0| 2%t ‘TH St H| <

TH3IE X8

LIt X7 85 : EQ = Add(Grav.Env, TH.Env)

Sh= T2 M|AT}OFL|2t Load CombinationE Sl &

] =S : Grav. Env

Env. (XTIt 471 O] &: 2[CH(Env), 771 O] &: =)  :TH.Env

UHSIH TH SHEZ2 Envelope Z=8H(XITIT 471 Of &b« £[CHgt, 771 O| A : W)

Step 2.

Seismic Load Combination Type

Combination 1 0 EQ oI5 &1

*AlZHO| 25l A10f M= 100:30 rules X &5tHX| &L
(X, Y&er S Al otF M3t

© MIDASIT Co,. Ltd



MiIDAS H.*_'l-‘;’;

N Loeation Camponent

1mm

M

General Link Result ~
Genera Link Resuit FLRB_G1_Hyst_Fy-Dy_J-end_NT2
Name |FLRE.OZHysLFy-Dyl-end NT2 200-] .
Select Genetal Link. P RE G Sy Py Oy b et WY
Sart by Type 1 No. 150 A Py DT
Name. Type 100 i L]

(O an184n260) [BOWL) LRE
O sim8sn261  [BONL) LRE
(06 (m:98n2100) [B0WL] LRE 50+
(O 7 (nr97nzee)  [BOWL) LRE

[ ST

e e Py oy s

() 8imi88n2:62) [BOWL] LR F o s o0 4y By,
8 LT Ot 3T
5 5
Force Type w R e Fy O bt TS
-100
Type of Resalt | Farce-Deformation ~ 1504 - Summary -
e 183401
105203208
and G L -200 T T T T T T T T
. - o 78177
Fy-y My-Ry 0021 -0015 -D009 -0.0030001 0.005 0.009 0.013 0.017 0.021 7 =17
i Fr0z Mz-Rz
. B Deformation (m)
Time History Load Case
™
Graph [ Animation
I | sl sep  Cumen |3 sep  [JEEN(V00 | wep nctemen [ | sep
om e om £ L sac o0 e
.
Select Funclion
[BFUAE.G3_HysLFy-Dy_J-end_NTZ
LRELGA_Hyst_Fy-{ nd_NT2
- Display Option
Piot Tabie Snow Symbol Background Graph

6.9 wZo| Y 5HE7t

e . ORI RS (Type 1)

7h ERYESE Re
Foct | = 4.800
Lh #8485 Fo
@ P-AENE D E F2UE [Meleomeso

Melconzro = [Meleome | = Prop x 2 x  [bdlcons
= 2031.222 - 2203466  x 2 x 0.035
2145598 kNm
@ BHTEL| Rg
Medcomzrn = 2145598 kN'm
M = 3772931 kNm
My 2 [Melconers 0122
R = 1.000
5 =G =-CHT LY YA An
T = 0.879 sec
125T; = 125 x 0.414 sec = 0517 sec
T2 125Ts
dort | = 1.000
@ =295 Fp
Fopt | = 1.000
Ch a=Ys 372y
F"—'“t o B0 Lsoozsesoz = 1 0K
For 1.00
2) ABTZEE ;| E-HUI R E(Type 1)
7h ERYE Foc
Fec' | = 4301
Lh 42485 Fp
@ P-A EIHE D3 22UE [Meloomsro
Melconsen = [Melcome | = Prop x 2 % [Aflcome
= 2705988 2203466 | x 2| x 0.046
= 2857.0685  kN-m
@ BHTEL| Rg
M lconern = 2857.065  kN'm
M = 3771661 kNm
My’ 2 [Me loomess O1BE
R’ = 1.000
5 22U UEE - CHT T YA s
T |- 1237 sec
125T; = 125 | x 0.414 sec = 0517 sec
T2 125Ts
Mort | = 1.000
@ 2245 Fp
Fop| | = 1.000
Ch 3354y F7rEn
L{ . 420 21 0K
For 1.00
3) AFF7ED
7h AzYT
[ 72 ] THEE [ 2885 | 2ads5 [Ef/eds| Z71ED |
| =39z | =Fumm=cappeny | 4800 [ do00 | 480 | oKk |
Lh ISELAYS
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