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%17 % GE4 @ * P-M2E4 2t bro e s %

Seismic Capacity using P-M Hinge

Direction UX+ UX- UY+ UY-
Control Rule Vo Vo Vo v

Step Number 8 15 10 13

Base Shear (tf) 185 182 185 184
Monitored Displacement (cm) 11.69 11.61 11.91 11.92
IDR ., (%) 2.00 2.03 2.11 2.11
Seismic Capacity (g) 0.112 0.111 0.113 0.114

7 18 % GIE4 # * M2 M4z pli i %
Seismic Capacity using M Hinge

Direction UX+ UX- UY+ UY-

Control Rule Vo Vo V. v

Step Number 12 7 16 11

Base Shear (tf) 186 186 186 186
Monitored Displacement (cm) 11.37 11.46 11.09 11.05

IDR__ (%) 1.90 1.90 1.85 1.84

Seismic Capacity () 0.109 0.110 0.109 0.108
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% 20 PIE7 22 & R T
i X % & (M) aAE (M) | ¥ s E (tHm)
F 2.8 223.75 1.09
6F 2.8 223.75 1.15
SF 2.8 223.75 1.15
4F 2.8 223.75 1.15
3F 2.8 223.75 1.15
2F 2.8 223.75 1.15
1F 3.85 223.75 1.27
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Seismic Capacity using P-M Hinge

Direction UX+ UX- uY+ uY-
Control Rule Vo Vo Vo V.
Step Number 3 3 5 5
Base Shear (tf) 266.79 | 267.59 | 322.12 | 325.89
Monitored Displacement (cm) 10.72 9.44 13.46 14.16
IDR__ (%)
max 1.05 0.94 1.4 1.4
Seismic Capacity (9) 0176 | 0175 | 0.248 | 0.258
422 HGIET @ % M2Lsi 42 B4E 2 %
Seismic Capacity using M Hinge
Direction UX+ UX- uY+ uY-
Control Rule Vo Vo Vi Vi
Step Number 3 3 5 5
Base Shear (tf) 288.53 | 290.75 | 325.47 | 328.6
Monitored Displacement (cm) 11.14 10.6 13.53 14.14
IDR__ (%)
max 1.02 1.21 1.4 1.4
Seismic Capacity (g) 0.185 | 0.189 0.25 0.259
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B A SRR ER
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it 28 (R §7) 0.32 g

324 %GIEI22 & LA T

i X % & (M) aAE (M) | ¥ s E (tHm)
12F 3.3 395.55 1.14
11F 3.3 395.55 1.53
10F 3.3 395.55 1.54
oF 3.3 395.55 1.54
8F 3.3 395.55 1.54
7F 3.3 395.55 1.54
6F 33 395.55 1.54
5F 4.2 395.55 1.67
4F 4.2 395.55 1.69
3F 4.2 395.55 1.52
oF 4.2 395.55 1.52
1F 6 395.55 1.56

60




% 25 % B|E12 i@ * P-Mzbs [ dxz plde s &

Seismic Capacity using P-M Hinge

Direction UX+ UX- UY+ UY-
Control Rule Vo Vo Vo v

Step Number 8 8 7 9
Base Shear (tf) 736 738 672 672
Monitored Displacement (cm) 34.79 34.85 36.56 35.16
IDR__ (%) 1.72 1.72 1.49 1.54
Seismic Capacity (g) 0.225 0.225 0.201 0.204

326 % GIE12 1 * MR 4x 2 Rl 2%
Seismic Capacity using M Hinge

Direction UX+ UX- UY+ UY-
Control Rule Vo Vo V. v

Step Number 19 18 14 9
Base Shear (tf) 699 698 715 725
Monitored Displacement (cm) 41.64 41.58 44.09 40.83
IDR__ (%) 2.09 2.09 2.09 1.90
Seismic Capacity () 0.250 0.250 0.236 0.233
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2F 3.30 353.61 1.27
1F 3.30 355.38 -
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Seismic Capacity using P-M-M Hinge

Direction UX+ UX- UY+ UY-
Control Rule Vimax Vmax IDR max Vimax
Step Number 12 12 18 13
Base Shear (tf) 279 279 293 304
Monitored Displacement (cm) 10.51 -10.51 12.93 -11.51
IDR__ (%) 1.97 1.97 1.97 1.63
Seismic Capacity (Q) 0.160 0.160 0.184 0.175
30 Z iS4 ¥ M2Ea xRl %
Seismic Capacity using M Hinge
Direction UX+ UX- UY+ UY-
Control Rule Vmax Vinax IDR max Vimax
Step Number 10 10 13 13
Base Shear (tf) 273 273 308 308
Monitored Displacement (cm) 10.00 -10.00 13.20 -12.30
IDR ., (%) 1.86 1.86 1.71 1.85
Seismic Capacity (g) 0.155 0.155 0.189 0.185
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it A (R 17) 0.22g
%32 %pST2 2 fkFa
A %R (M) aAE (M) | s E ()
7F 3.40 467 1.01
6F 3.40 467 1.01
5F 3.40 467 1.01
4F 3.40 467 1.04
3F 3.45 467 1.04
oF 3.45 467 1.05
1F 3.65 467 -
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%33 % 5|S7 i % P-M-Mzbai 4 42 2 fal 32 2 %
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Seismic Capacity using P-M-M Hinge

Direction UX+ UX- UY+ UY-
Control Rule IDR_ | IDR__ | IDR__ | IDR__
Step Number 21 21 19 18
Base Shear (tf) 1056 1058 1002 987
Monitored Displacement (cm) 38.18 -38.48 38.83 -37.34
IDR__ (%) 1.92 1.94 2.00 1.93
Seismic Capacity (g) 0.237 0.238 0.224 0.218
434 Z5|ST i * M2Es ez g 2 %
Seismic Capacity using M Hinge
Direction UX+ UX- UY+ UY-
Control Rule Vmax Vimax IDRmax | IDRmax
Step Number 22 22 18 18
Base Shear (tf) 1053 1053 992 983
Monitored Displacement (cm) 39.39 -39.43 37.51 -36.98
IDR__ (%) 1.96 1.96 1.96 1.94
Seismic Capacity (Q) 0.239 0.239 0.219 0.217
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g T £ 30.50m > % 24.50m
it B k(R ) 0.22g
%36 ZHIS1Lz &4k T
A %R (M) aAE (M) | s E ()
11F 3.25 476 1.37
10F 3.00 476 1.34
o9F 3.00 476 1.34
8F 3.00 476 1.34
7F 3.00 476 1.34
6F 3.00 476 1.38
5F 3.00 476 1.39
4F 3.00 476 1.39
3F 3.00 476 1.39
2F 3.00 476 1.49
1F 3.50 476 1.71
B1F 3.80 71 0.98
B2F 3.20 785 .
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Seismic Capacity using P-M-M Hinge

Direction UX+ UX- UY+ UY-

Control Rule Vo Vo Vo v

Step Number 36 38 39 41

Base Shear (tf) 3257 3239 3280 3329
Monitored Displacement (cm) 15.83 -16.11 17.41 -17.47
IDR__ (%) 0.79 0.87 0.69 0.67

Seismic Capacity (g) 0.267 0.274 0.296 0.299

% 38 Z5|S11 & * M2t 4z e %
Seismic Capacity using M Hinge

Direction UX+ UX- UY+ UY-

Control Rule Vo Vo V. v

Step Number 39 40 32 31

Base Shear (tf) 3521 3544 3412 3447
Monitored Displacement (cm) 17.33 -17.21 19.49 -19.56
IDR ., (%) 0.83 0.81 0.66 0.69
Seismic Capacity () 0.290 0.289 0.331 0.335
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239 Zp| A48 4
o +§ +§ o i% ap | Ve (D) Awex (cm) A ()
%i" (m) | # ?m?:f v T | @ % (D | @ % (D | @ %
UX+| 185 186 | 0.99 | 11.69( 11.37 | 1.03 | 0.112 { 0.109 | 1.03
0.5 UX-| 182 186 | 098 | 1161 | 1146 | 1.01 | 0.111 | 0.110 | 1.01
B4 |1a7) 4| 889 uY+| 185 186 | 0.99 | 11.91( 11.09 | 1.07 | 0.113 | 0.109 | 1.04
090 UY-| 184 | 186 | 0.99 | 1192 | 11.05( 1.08 | 0.114 | 0.108 | 1.06
UX+| 267 | 289 | 0.92 | 10.72 | 11.14 | 0.96 | 0.176 | 0.185 | 0.95
1.65 UX-| 268 | 291 | 0.92 | 9.44 | 10.60 | 0.89 | 0.175| 0.189 | 0.93
E7 | 20.7 | 7 | 1566
115 UY+| 322 | 326 | 0.99 | 13.46| 13.53 | 0.99 | 0.248 | 0.250 | 0.99
UY-| 326 | 329 | 0.99 | 14.16 | 14.14 | 1.00 | 0.258 | 0.259 | 1.00
143 UX+| 736 | 699 | 1.05 | 34.79 | 41.64 | 0.84 | 0.225 | 0.250 | 0.90
£12 | 459 | 12 | 4747 UX-1| 738 | 698 | 1.06 | 3485|4158 | 0.84 | 0.225| 0.250 | 0.90
3.19 UY+| 672 | 715 | 0.94 | 36.56 | 44.09 | 0.83 | 0.201 | 0.236 | 0.85
Uy-| 671 | 725 | 0.93 | 35.16 | 40.83 | 0.86 | 0.204 | 0.233 | 0.88
0.51 UX+| 279 | 273 | 1.02 | 10.51 | 10.00 | 1.05 | 0.160 | 0.155 | 1.03
UX-| 279 273 | 1.02 | 10.51 | 10.00 | 1.05 | 0.160 | 0.155| 1.03
541132 411418 UY+| 293 | 308 | 0.95 | 12.93 | 13.20 | 0.98 | 0.184 | 0.189 | 0.97
086 UY-| 304 | 308 | 0.99 | 11.51 | 12.30 | 0.94 | 0.175| 0.185 | 0.95
U+ | 1056 | 1053 | 1.00 | 38.18 | 39.39 | 0.97 | 0.237 | 0.239 | 0.99
087 X 1058 | 1053 | .00 | 38.48 | 39.43 | 0.98 | 0.238 | 0239 | 1.00
S7 242 7 | 3269
UY+| 1002 | 992 | 1.01 | 3883 | 37.51 | 1.04 | 0.224 | 0.219 | 1.02
187 UyY-| 987 | 983 | 1.00 | 37.34 1 36.98 1.01 | 0.218 | 0.217 | 1.00
UX+| 3257 | 3521 | 093 | 1583 | 17.33 | 0.91 | 0.267 | 0.290 | 0.92
si1 | 343 11 | 6792 L UX-13239 (3544 | 091 | 16.11 | 17.21 | 0.94 | 0.274 |1 0.289 | 0.95
153 UY+| 3280 | 3412 | 0.96 | 17.41|19.49 | 0.89 | 0.296 | 0.331 | 0.89
UY- | 3329 | 3447 | 0.97 | 17.47 |1 1956 | 0.89 | 0.299 | 0.335 | 0.89
I35 0.98 0.96 0.97
COVs 2 & 0.04 0.079 0.060

% 3r

(1) P-M Hinge /P-M-M Hinge

(2) M Hinge
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% 40 RC L% E2tm 422 4% (PM3 Type)
Points | Moment/SF | Rotation/SF

A 0 0
B 1 0
C 1 a
D 1 b
E 0 Cc
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Frame Hinge Property Data for C3H1 - M3

Aroof

Puint Mament/5F Raotation/SF
E- 02 -0.035
O- 0.2 -0.02
- 1.1 -0.02
B- -1 0. .
A i} 0.
B 1. 0. —
C 1.1 noz
i) 0z 0.0z
E nz 0.035
Scaling far Moment and Fotation
Pogitive Megative
o Moment SF | |
I~ Riotation SF | |
Acceptance Criteria [Plastic Rotation/SF]
Prazitive Megative

Imrediate Occupancy |

Life Gafety |

Collapze Prevention |

_oc |
Cancel

Bl 2 ETABS 2 % 25 1442 28 4 & (M3)
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45 P-M3 Interaction Curve Definition for RFELC3PM3

User Interaction Curve Opticns

Interaction Curve Data

[ interaction Curve ls Symmetric Current Curve |1 ~ | ||
Number of Curves 2 Point PISF M3SF
Number of Points on Each Curve — = ! /r)
2 -0.89562 033119
Scale Factors (Same for All Curves) 3 -0.79124 0.54318 P-M3
P, kaf M3, kgf-cm 4 -0.6868T 0.71294
187463.75 | | 1150501.47 | 5 -0.58249 0.84579
[ -0.47811 0.94138
First and Last Points (Same for All Curves) 7 -0.37373 1
Point PISF M3/SF 8 -0.26935 0.98326
R |[o | 9 -0.16498 091717 Check Ful
14 [028854 |[o | 10 -0.060598 0.79924 B
Interaction Curve Reguirements - No Symmetry Plot of Full Interaction Curve
M3 .
1. Two P-M3 curves are specified. /\\‘ F Highlight Current Curve
2. P (tension positive) increases monotonically. \\/' M2
3. Each curve must be convex (no dimples in
surface). M3
p 184323.41 kaf
M3 | 103400363 kgf-cm
Cancel
2t 4% 4% ;
B 12 P-Mztsmitge? 2. P-M 3
4 Moment Rotation Data for RFLC1PM3 - Interacting P-M3
Select Curve
Axial Force | -14709.5 ~ Angle |90 ~ curve#21 (|4 4 | M
Moment Rotation Data for Selected Curve
i i [ — I I
Point Moment/vield Mom & !D
P—
E
A
Copy Curve Data
Current Curve - Curve #21 Full Interaction Curve
Force #11; Angle #1 Axial Force= -14709.5 kgf
Acceptance Criteria (Plastic Deformation / SF) 3D View
. = . L E
- Immediate Occupancy Plan = 0 deg  Axial Force = 14709.5 kgf
Life Safety l:l Elevation : 0 deg [] Hide Backbone Lines
. - |:| Show Acceptance Criteria
Collapse Prevention I:I Aperture [0 deg
[] Show Acceptance Points on Current Curve 3D RR || MR3 || MR2 Highlight Current Curve
Moment Rotatien Information Angle I Moment About
Symmetry Condition Not Symmetric 0 degrees = About Positive M2 Axis
Mumber of Axial Force Values 12 90 degrees = About Positive M3 Axis oK
MNumber of Angles 2 180 degrees = About Negative M2 Axis
Cancel
Total Number of Curves 24 270 degrees = About Negative M3 Axis

+
7

] 13

fht (6] : RS

% 14709.5 kgf)z. 24 4 4% % #c
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{12(0.7Elg) / H3 M/Mse
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! /12(0.35E,,) / H3
y ] ',, ( clg) . . 5
o [~ A ; 1 . .
Vy i |rllllr :r\ B : :
. i | ;
L i i E E
AyAn AS Aa a b

B L4 Rle 0 oA R SRR

4 Moment Rotation Data for RFLC3PM3 - Interacting P-M3 x
Select Curve
Axial Force  |-30927.08 v Angle |90 v Curve#7 |14 4 » | M
-1874563.75
Moment Rotatio| ~167896.66
-148325.58
-128762.5 tion/SF
-109195.41 " BC 0
R
-70061.25 0
-50434.17 D07
-30927.08
11380 0242
-3680 0312 £
lote: Yield m{@ Furve
A
Copy Curve Data
Current Curve - Curve #17 Full Interaction Curve
Force #3; Angle #1 Axial Force=-30927.08 kgf
Acceptance Criteria (Plastic Deformation / SF) 30 View
- Immediate Occupancy Plan : 0 deg  Axial Force : -30927.08 kgf
-
Life Safety I:I Elevation 0 deg [] Hide Backbone Lines
Collapse Prevention l:l Aperture : 0 deg D Show Acceptance Criteria
|:| Show Acceptance Points on Current Curve 30 RR || MR3 || MR2 Highlight Current Curve
Moment Rotation Information Angle Iz Moment About
Symmetry Condition Not Symmetric 0 degrees = About Positive M2 Axis
Number of Axial Force Values. 12 90 degrees = About Positive M3 Axis oK
Number of Angles 2 180 degrees = About Negative M2 Axis
Cancel
Total Mumber of Curves 24 270 degrees = About Negative M3 Axis

Bl 15 5 mdhd 2 2Lk ik
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General Data
Material Name:
Material Type
Directional Symmetry Type
Material Display Color

Material Notes

Material Weight and Mass
(® Specify Weight Density
Weight per Unit Volume

Mass per Unit Volume

Mechanical Property Data
Modulus of Blasticity, E
Poisson’s Ratio, U
Coefficient of Thermal Expansion, A

Shear Modulus, G

Design Property Data

Change
Modify/Show Mates.

(O Specify Mass Density
i
0.000002 kgfs%cm*

Er—

0.25

oo e
24000 kgffom?

I Modify/Show Material Property Design Data |

Advanced Material Froperty Data

Nonlinear Material Data...

Material Damping Properties...

Time Dependent Properties

OK

i Materi

General Data
Material Name
Material Type
Directional Symmetry Type
Material Display Color

Material Notes

Material Weight and Mass
(®) Specify Weight Density
Weight per Unit Volume

Mass per Unit Volume

Mechanical Property Data
Modulus of Elasticty. E
Coefficient of Thermal Expansion, A

Design Property Data

Cancel

iRl 120

RMAT

Rebar v

Unizdal
|

Modify/Show Notes

Change...

O Specify Mass Density
s
0.000008 kgfs%cm*

Er—
e

I Modify/Show Material Property Design Data |

Advanced Material Property Data

Nonlinear Material Data

OK

Material Damping Properties...

Cancel

‘/F’

(4 Material Property Design Data

Material Mame and Type

Material Name [conc

Material Typs

Design Properties for Concrete Materials
Specified Concrete Compressive Strength, f'c
[ Lightweight Concrete

Shear Strength Reduction Factor

0K

|Cencrete‘ lsotropic

Cancel

e

R BT

(41 Material Property Design Data X
Material Mame and Type
Matenal Name [RmaT
Matenal Type | Rebar, Unimial
Design Properties for Rebar Matenials
Mirimum Yield Strength. Fy kgf/em?
Minimum Tensile Strength, Fu kgf/cm®
Expected Yield Strength. Fye e ke
Expected Tensie Sirength, Fue e ke
0K Cancel
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RCl1
(7FL-RFL)

6C1
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a a a b dl o o

20-#8

20-#10

8-#6

#4@20 cm

2-#4@13 cm

#3@20 cm

RF 80 = 80 80 = 80 35 %35
2z, N - A5
B 122 % &) E12 41 fie 45 B
41 Frame Section Property Data X
General Data
Property Name o]
. 8 8w @
M; | ~
ateria CONC I o 2 o
Motional Size Data Modify/Show Notional Size. .3 -
Display Color l:l Change - »
Notes Modify/Show Notes » .
Shape « 2 & 8 * »
Section Shape Concrete Rectangular v
Section Property Source
Source: User Defined Property Modffiers

Modify/Show Modifiers
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Section Dimensions Currertly Defauk
Depth 80 cm
Reinforcement
Vit o
Modify/Show Rebar...
OK
Show Section Properties... Cancel
-
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]

Design Type Rebar Material
(® P-M2-M3 Design {Column) Longtudinal Bars RAMAT ~
(O M3 Design Only (Beam) Corfinemert Bars (Ties) RAMAT ~
Reinforcement Configuration Corfinemert Bars Check/Design
(®) Rectangular (@ Ties (O) Reinforcement to be Checked
O Cireular @ Reinforcemert to be Designad

Longitudinal Bars

Clear Cover for Confinement Bars cm
Number of Longtudinal Bars Along 3ir Face B ]
Number of Longitudinl Bars Along 2-dir Facs |
Longtudinal Bar Size and Area #10 ~|[. om?
Comer Bar Size and Area #10 ~|[...|[s19 cm?
Confinement Bars

Confinement Bar Size and Area # ~|[|[129 cm?
Longitudinal Spacing of Confinement Bars {Blong 1-is) cm

Number of Confinement Bars in 2-dir

Number of Corfinemert Bars in dir

oK Cancel
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Shape Type
Section Shape Concrete Rectangular ~
Frequently Used Shape Types
Concrete Steel
Special Steel Composite

<]
Zeckion Designer Monprismatic duts Select List General
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File

il Section Designer Section Property Data %

General Data
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e o |

e
Design Type

@ No Check/Design () General Steel Section

O Concrete Column (O Composte Column

Concrete Column Check/Design
(® Reinforcement to be Chacked

() Reinforcement to be Designed

Define/EditiShow Section

Property Modifiers

T
S o |

BaT
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Section Designer

Edit View Draw Select Display

a0 F aeeaapEadr

.

i

B

AP H

L4

a

4

3

2
4

X slts]

8 A+

&

Rl 126

m

Section Designer % _1i

- X
& Column Information
Obisct ID
Story Label Urique Name
E3 cl 1

GUID: 803c9172-e6d1-4fdd-ba28-bbf3¥ 7319123

Section property assigned to the frame object

Object Data
Geomety = Assignments | loads  Design
v Assil £3
jon Property C1
> Property Modfiers 122:133
> End Releases None
> End Length Offsets Avte
> Insertion Pairt CP a2t 10- Cenvoid
> Qutput Stations Min Number of Stations
Local Ads 2 Angle {deg)  Default
Springs Nene
Line Mass (<g/m) 0
> TC Limits Nona
Pier None
Material Overwrite None
> Rebar Ratio From Design
Auto Mesh Type at PointsiLinesEdges
Include in Analysis Mesh  Yes
> Groups 1 Group
Section Property

Bl 127 FEiniLf i ¥ 6
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Frame Hinge Assignment Data
Hinge Property

Hi Frame Assignment - Hinges

Relative Distance

Auto v

Wodify

Delete

i# Auto Hinge Assignment Data

Auto Hinge Type

| From Tables in AscE 41-13

Select a Hinge Table

| Table 8.5 (steel Beams - Flexure)

Degres of Fresdom
O mz
® M3

Deformation Controlled Hinge Load Carrying Capacty

(®) Drops Load After Point E
(O Is Extrapolated After Point E

B 128 p £z Auto Hinge iE 7

k41 Auto Hinge Assignment Data

Auto Hinge Type

| From Tables In ASCE 41-13

Select a Hinge Table

Table 10-8 (Concrete Columns)

~

Table 9-5 (Steel Beams - Flexure)
Table 9-5 (Steel Columns - Flexure)
Table 9-7 (Steel Braces - Axial)

Takle 10-7 (Concrete Beams - Flexure) ttem i
(s Table 10-8 (Concrete Columns)

]

O M2-M3 ) P-M2-M3
Concrete Column Failue Condition

(O Condition i- Flexure
(® Condition ii- Flexure/Shear

(O Condition iii- Shear

Deformation Controlled Hinge Load Carrying Capacity
(®) Drops Load After Point E
(O Is Extrapolated After Point E

O Condition iv - Development

T User Value " tonf
V2 to V3 to
Shear Reinforcing Ratio p = Av / (bw * )

(® From Current Design
O User Value

| Cancel
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k4 Auto Hinge Assignment Data

Auto Hinge Type

From Tables In ASCE 41-13

Select a Hinge Table

ITahIe 10-8 (Concrete Columns)

P and V Values From
O Pmz O Parametric P-M2-M3 @ Case/Combo BL
M3 P-M3

O ®© (O User Value

O m2-m3 O P-M2-M3
Concrete Column Failue Condition Shear Reinforcing Ratio p =Av / (bw *8)

(O Ccondition i- Flexure (O condition iii- Shear (® From Current Design

@ Condition ii - Flexure/Shear O Condition iv - Development O User Value
Deformation Controlled Hinge Lead Carrying Capacity

@ Drops Load After Point E

(O Is Extrapolated After Point E

oK Cancel

Bl 130 :E 4% LA 43550

i#1 Define Frame/Wall Hinge Properties X
Defined Hinge Props Click to:
Name Add New Property...

[] show Hinge Details
[] show Generated Props

Cancel

] 131 Frame / Wall Hinges Properties /i
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i Define Frame/Wall Hinge Properties b

Al Hinge Props Ciick to

Name. Type Behavior Generated From Add New Property.

Defermation Controlled  Yes Add Copy of Property.

Delete Property

Convert Auto To User Prop

Bl 132 Hinges Properties 7 i 78 P

(4 Define Frame/Wall Hinge Properties ®

Al Hinge Props Click to

Name: Type Behavior ‘Generated From Add New Property...
ation Controlled N.A,

Show Hinge Detais
how Generated Props

ConvertAuto To User Prop

B 133 # 4 User ¥ 7_% 2 L@ P 4x

o .
RE(F) WE(E) E7(0) 8

PANELZONE “PZonel" PZTYPE "From Column” PZDOUBLER 0
PANELZONE "PZone2" PZTYPE "From Column" PZDOUBLER 0

' FRAME HINGE PROPERTIES
"ClH1" BEHAVIQOR "Deformation Controlled” DOF "

INTSURFACE "USER" PCURVE "Plastic”™ TYPE "Moment-Rotation” ROTATIONSF 1 SYMMETRIC "No™
FORCES -732640 -125440
o 4 1.1

€ 10.004 1.
" 10.004 0
" 10.004 0
" 20.004 1.1
" 20.004 0
" 20.004 0
i 30012 1.1
"D 3 0.012 0.2
"E" 3 0.012 0.2
" 40.012 1.1
D" 4 0.012 0.2
" 40.012 0.2
ACCEPTANCE 1 0.002 0.003 0.004
ACCEPTANCE 2 0.002 0.003 0.004
ACCEPTANCE 3 0.005 0.01 0.012
ACCEPTANCE 4 0.005 0.01 0.012
NPOINTS 11 INTSYMMETRIC "No" INTPSCALE 1497776.943376 INTM3SCALE 20873879.0965927
INTPOINT 1 1 P -1 M3 0
INTPOINT 1 2 P -0.8609293 M3 0.3304379
INTPOINT 1 3 P -0.7637489 M3 0.5244811
INTPOINT 1 4 P -0.6641761 M3 0.683816
INTPOINT 1 5 P -0.5472937 M3 (.8368425
INTPOINT 1 6 P -0.4061566 M3 0.9864311
INTPOINT 1 7 P -0.2887211 M3 1
INTPOINT 1 8 P -0.167266 M3 0.9296623
INTPOINT 1 9 P -0.04904861 M3 0.7879108
INTPOINT 1 10 P 0.1045875 M3 0.4845803
INTPOINT 1 11 P 0.3063459 M3 0
INTPOINT 2 1 P -1 M3 0
INTPOINT 2 2 P -0.8609293 M3 -0.3304379
INTPOINT 2 3 P -0.7637489 M3 -0.5
INTPOINT 2 4 P -0.6641761 M3 -0.
INTPOINT 2 5 P -0.5472937 M3
INTPOINT 2 6 P -0.4061566 M3
INTPOINT 2 7 P -0.2887211 M3 -1
INTPOINT 2 8 P -0.167266 M3 -0.9296623
INTPOINT 2 9 P -0.04904861 M3 -0.7879108
GE INTPOINT 2 10 P 0.1045875 M3 -0.4845803
HINGE "C1H1" INTPOINT 2 11 P 0.3063459 M3 0

B 134 e2k #h 7 User 7_& 2. 28 M 42 2 ¥k

136



i Define Frame/Wall Hinge Properties

AllHinge Props. Click to:

Name Tvpe Behavior Generated From Add New Property...
Interacting P-M3 Deformation Controlled Mo Add Copy of Property..

Modify/Show Property..
i Hinge Property Data *|t4a Frame Hinge Property Data for C1H1 - Interacting P-M3
Hinge Specification Type Scale Factor for Rotation (SF)

® Moment - Rotation

(O SFis Yield Rotation per ASCE 41-13 Eqn. 8-2
(Steel Objects Only}
O Moment - Curvature

I [ — ® UsersF __1 rad
Hinge Type Hinge Length

| Relative Length

() Force Controlled (Brittle)

Load Carrying Capacity Beyond Point E
@ Deformation Controlled (Ductile)

@ Drops To Zero O Is Extrapolated

| nteracting P13 ~|

Symmetry Condition

| Modify/Show Hinge Property.. | () Moment Rotation Dependence is Symmetric

@ Moment Rotation Dependence is Not Symmetric

[ ok | | cancel |

Requirements for Specified Symmetry Condition

270°
I 1. Specify curves at angles of 907 and 2707,

(A ' z

N j Axial Forces for Moment Rotation Curves

Curve Angles for Moment Rotation Curves

Number of Axial Forces 2 Number of Angles 2

Modify/Show Axial Force Values... ‘ Modify/Show Angles. .. |
| Modify/Show Moment Rotation Curve Data I 3
| Modityshow P-W3 interaction Surface Data.. || 4
[ o | | cancel |

B 135 PM:ztamr4ap %

4 Axial Forces for C1H1 - Interacti... X

This Number of Axial Force Values Is Specified
Number of Axial Forces

Auxial Force Data

Force
kgf

B 136 PM:ztafdga s & 2 g4 it (GEK)
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i1 Moment Rotation Data for C1H1 - Interacting P-M3 X

Select Curve
Axial Force | -752640 v Angle |80 v Curve #1 4 4 ¢ M
-752640
oment Rotato EE
Point Moment™ield Mom Rotation/SF o
0 0 B Ly
._'__,-—F'
1 0
1.1 0.004
0 0.004
0 0.00 5
ote: “vield moment is defined by interaction curve
A
Copy Curve Data
Current Curve - Curve #1 Full Interaction Curve
Force #1; Angle #1 Axial Force= -752640 kgf
Acceptance Criteria (Plastic Deformation / SF) 30 View

L L
- Immediate Occupancy 0.002 Plan 'D deg  Axial Force = 752640 kgf
Life Safety 0.003 Elewation :
-
-

Collapse Prevention 0.004 Aperture

deg [] Hide Backbone Lines

(.
0 deg [] Show Acceptance Criteria

[] show Acceptance Points on Current Curve 30 | RR || MR3 | MR2 Highlight Current Curve
WMoment Rotation Information Angle Iz Moment About
Symmetry Condition Mot Symmetric 0 degrees = About Positive M2 Axis
Number of Axial Force Values 2 90 degrees = About Positive M3 Axis oK
Number of Angles z 180 degrees = About Negative M2 Axis
Total Number of Curves 4 270 degrees = About Negative M3 Axis Gancel

B 137 = b4 HR- 22rMm i FB(GER)

3 1ng £-ivVis I
(41 P-M3 Interaction Curve Definition for C1H1
]
User Interaction Curve Options Interaction Curve Data
Interaction Surface Options [] Interaction Curve Is Symmetric Current Curve |1 ~ | d|e
(O Default from Material Property of Associated Frame Object Number of Curves 2 Point PISF W3/SF
) Steel, AISC-LRFD Equations Hi-1a and H1-1b with phi=1 Number of Paints on Each Curve - o /)
@) S ST HEEI A 2 -0.860929 0.330438
eel, o uation
§ Scale Factors (Same for All Curves) 3 -0.763749 0.524481 P-M3
O Concrete, ACI318-02 with phi=1 P, kof W3, kaf-cm 4 -0.664176 0.683816
@ User Definition 1457776.94 | [z0873870.1 | 5 -0.547294 0.836843
6 -0.406157 0.986431
Define/Show User Interaction Surface:
L | First and Last Points (Same for All Curves) 7 -0.288721 1
Point PISF M3/SF 8 -0.167266 0.929662
Axial Load - Displacement Relationship 1 |71 ‘ ‘D | 9 0.049049 0.787911 Check Full
() Proportional to loment - Rotation (@) Elastic - Perfectly Plastic I |0305345 HD | 10 0.104588 0.48458 Curve
Interaction Curve Requirements - No Symmetry Plot of Full Interaction Curve:
oK Cancel M3 "
1. Two P-M3 curves are specified F Highlight Current Curve
2. P (tension positive) increases monotonically. [
’ - 3. Each curve must be convex (no dimples in
Wodify/Show Axal Force Values. .. Mol surface). 3
P kgf
WModify/Show Moment Rotation Curve Data . kgt.cm
[ ModityiShow P-M3 Interaction Surface Data
oK Cancel Cancel
Y 5 24
138 ETABS 3+ & 2z PM = #]/ %
B Ot~ —_ 2N
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A

P=

M=

1497776.94

20873879.1

P/SE

M/SE

P

Mn

-1

0

1497777

0

-0.860929

0.330438

1289480

6897523

-0.763749

0.524481

1143926

10947953

-0.664176

0.683816

994781.5

14273893

-0.547294

0.836843

819724.3

17468160

O o ~N o UV s W N =

-0.406157

0.986431

608332.6

20590641

[y
o

-0.288721

1

432439.7

20873879

—_
=

-0.167266

0.929662

250527.2

19405652

—_
e}

-0.049049

0.787911

73464.46

16446759

—_
(o8]

0.104588

0.48458

-156649

10115064

—
~

0.306346

0

-458838

0

N
1

IMODALe2k - s2F F

WE(F) HEE) BHO) BRV) FHAH)

PMEL il 45

2000000

1500000

1000000

500000

000 15000000 20000000 25000000

-500000

-1000000

B 139 PM = #]d &

PANELZONE
PANELZONE

$ FRAME HINGE PROPERTIE!
HINGE "C1H1" BEHAVI

"PZonel”
"PZone2"

FORCES
o

B 053 63 R B 1

“Er
ACCEPTA!

NPOINTS

OR "Deformat

ACCEPTANCE 2
ACCEPTANCE 3

INTPOINT
INTPOINT
INTPOINT
INTPOINT
INTPOINT

PZTYPE
PZTYPE

S
-752640 -125440
4 1.1

coocoocoocooooo
= = =
s

NCE 1

SOOIl

"From Column”
"From Column”

PZDOUBLER 0
PZDOUBLER 0

ion Controlled” DOF "PM3" INTSURFACE "USER" PCURVE "Plastic” TYPE "Moment-Rotation” ROTATIONSF 1 SYMMETRIC "No"

11 IN

-1 M3 0

wobhuRdTTHPooooo~ooRroo~aD

04904861

000 ) O e e A0 00 I D 83
o e e e
=]

==
L]

3063459

Q
SYMMETRIC "No™

1045875 M3
S[963459 M3 0

7637489 M3
6641761 M3
5472937 M3
4061566 M3
2887211 N3 -1

167266 M3 -0.9296623
04904861 M3 -0.7879108
1045875 ﬂg 60.4845803

Ce55555000 000000005
=
2
3
2
2
2
&
]

-0.8609293 N3 0.3304379
7637489 M3 0.5244811
6641761 M3 0.683816
5472937 M3
4061566 M3

2887211 M3 1
167266 M3 0.9296623

0.8368425
0.9864311

M3 0.7879108
0.4845803

INTPSCALE 1497776.943376 INTM3SCALE 20873879.0965927

B 140 e2k 7 ¢ 1 PM 3 4B %
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Select Curve

Axial Force  |-1289479.6 v Angle |90 v curve#1 M 4 M

Moment Rotation Data for Selected Curve

Point Moment/Yield Mom Rotation/SF
0 = D

0 y
0.00M215 \
0.0188
B

[] sShow Acceptance Criteria

0.0221
A
Copy Curve Data
Current Curve - Curve #1 Full Interaction Curve
Force #1; Angle #1 Axial Force= -1289479.5 kgf
Acceptance Criteria (Plastic Deformation / SF) 30 View
- Immediate Occupancy 0.002 Plan : 0 deg  Axial Force : -12884796 kgf
Life Safety 0.003 Elevation : 0 deg [T] Hide Backbone Lines
Collapse Prevention 0.004 Aperture : o deg
[] Show Acceptance Points on Current Curve 30 || RR || MR3 || MR2 Highlight Current Curve
Moement Rotation Information Angle Iz Moment About
Symmetry Condition Mot Symmetric 0 degrees = About Positive M2 Axis
Number of Axial Force Values 9 90 degrees = About Positive M3 Axis. OK
Number of Angles 2 180 degrees = About Negative M2 Axis
Cancel
Total Number of Curves 18 270 degrees = About Negative M3 Axis

B 141 P =1289479.6 kgf 2. 2--40 |4 4% 4~ #ic

4y Axial Forces for C1H1 - Interacti... X

This Number of Axial Force Values s Specified
Number of Axial Forces l:l

Axial Force Data

Force
kgf

-1289475 803 Order Rows

-1143925.64
-504787 4069
-319724.3326
-5608332.5886
-432439 6559
-250527.1576
-T73454 45113

en | b e | pa | =

w o~ @

0K

Cancel

Bl 142 4c 5 o % b0
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i1 Moment Rotation Data for C1H1 - Interacting P-M3

curve#l |4 40 M

Select Curve:
Axial Force |-1289479.6 ~ Angle |90 ~
-12884795
Moment Rotatip|-1143925.84
-319724.33 tion/SF
-508332.59 u 4 &
-432439.66 7
-250527 .18 o
-73464.45 004
0
T "004
0 0.004 B
lote: ield moment is defined by interaction curve
A
Copy Curve Data
Current Curve - Curve #1
Force #1; Angle #1
Acceptance Criteria (Plastic Deformation § SF) 3D View

Plan

0.002
0.003

- Immediate Occupancy
Life Safety

Aperture

deg
deg

deg

L

a
-
-
Elevation
-
a
-

0.004

[] show Acceptance Points on Current Curve

- Collapse Prevention

30 || RR || MR3 || MR2

Moment Rotation Information Angle ls Moment About

Full Interaction Curve
Axial Force= -1289479.6 kgf

Axial Force : 12854758 kgf

[] Hide Backbone Lines
[] sShow Acceptance Criteria

Highlight Current Curve

Symmetry Condition Mot Symmetric 0 degrees = About Positive M2 Axis
Number of Axial Force Values 9 50 degrees = About Positive M3 Axis oK
MNumber of Angles 2 180 degrees = About Negative M2 Axis

Cancel

Total Mumber of Curves 18 270 degrees

i8] 143

() EE(
PANELZONE
PANELZONE

"PZonel" PZTYPE
"PZone2" PZTYPE

PZDOUBLER 0
PZDOUBLER 0

om Column"”
From Column'

&

HINGE PROPERTIES
C1HL"

11" BEHAVIGR "Defor ontrolled” DOF "PM3"
E "CIHI" cEs 17526401 12524011
TCIHL™ "C" 1 0.004 1.1

"Plastic”

INTSURFACE "USER" PCURVE

3304379
5244811
683816

8368425
9864311

INTPOINT
INTPOINT
INTPOINT
INTPOINT
INTPOINT

s zt

-~

B 144 e2k ¥ 2 dh4 Hk
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TYPE "Moment-Rotation”

= About Negative M3 Axis

ROTATIONSF 1 SYMMETRIC "No"

o
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FEART &R FRARAEY R FESRE AR S R

filename. txt(#f £ 42.5¢ % * 5 » 4h)

filename.txt(P-A & % > ¥ 5 ETABS %J N5

filename.txt(PGA 3+ &
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=

[
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WA EP A AT o SRR AR ST Y R AAESA S R
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Wiz R
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FEs mlh o A2 H-p B G ob Az st 5 % g 0 Y PR TR e R F
»2 ETABS Al Fapi * B =5 kgf 2 cm» p & 3- 5 M P R & 4v i B 4250
REFATFL P-AW ST AR E =5 kof 2 cmo & es 4255 5 % i 0 e 7 H R
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O Bwphexe — p H3-5 g% @A 2Lmitdoe 0

$ BRICK WALL PROPERTIES

$Name width height thick fmc fbc P Bond Confinement

Name : 74§ & 4L(% * & p 7 LK)

width : FB45 5 & (@ * H = : cm)

height : 7245 % & (¢ * ¥ = : cm)

thick : 74 5 & (¢ * H i~ : cm)

fme: kKik#) ]\#mfi s B (7 H = kgflcm?)
fbc: mfRe A (R * H i kgflcn?)
P:rijgipet 2 €8 dhe 4 (8 % H = 1 Kgf)
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Bond : ABA7E 11 B RS AE(F A - T RiE) 12 B RS (R
O RiE) 18 5 - T RRE A SRR

Confinement : AR & km 14 e R 32 FRAAB 25 S -RAE-

O Colphexe — p #3+5 RC % ~ {1 2E4 4 g dg ¢

1. Z2¥%re Hie

$ BEAM SECTIONS

$Namel Name2 L fcp fyl fyt cover hoop spacing num_hoop

Namel : T & T %] % #76 % 4 T {FUIE 5 1

Name2 : i) T ¢ L A & ¥ &4 R

L: 4 »c2E » %5 iEe( * H = cm) 1] _nam_hoopzz
a2

fop: iRt FURS R (i€ * H = : kgflen?)

fyl: 2 85 k3B (% H = kgflcm?)
fyt: gass i Rag & (R * 5 = @ kgflem?)
cover : X iFH A& 5 R (1€ * H = 1 cm)
hoop * 4 5% 5 %<

spacing : & 5% fF BE(i2 * H = * cm)

num_hoop @ ] 4 = @ 77 i i 55 2 B8R

$ BEAM DATA

$Name story section

story @ IRz WA



$ CONCRETE SECTIONS

$Name fcp fyl fyt cover hoop spacing num_hoop

Name © {175 (2 /2 ETABS 1 4p ) b
fep:imapgs FURM A& (6 * H = @ kgflcn?)
fyl: i sivg kap (@ * ¥ = kgfom?) h

N
a4

num_hoop=3

fyt: Ja 5558 iksp & (& * B = @ kgficm?)
cover : % K B & (i * H @ cm) ﬁ@ﬂﬁﬁﬁ
hoop : ;paw 55 55 i

spacing © 4a 5% fF gE(% * H = : cm)

num_hoop * @]+ = & 77 3 i &5 2 B8R

$ COLUMN DATA

$Name story section shape Height L fromBtm

Name : 4L & f(% /8 = ETABS 1} 412 £ i)

story © FE T 2 WA

section : {12 %7m (T 5 LT #e P 7 Name)

shape © 5 # * H A T AR LA LT F R TR AU A 4T
Height : ¥ & 3 & (% * H i : cm)

Lotk > REL&4ef c RARHE R 2 FiE(R ™ i om)

fromBtm: § et A X F LAz £ R > SRS AE (% ¥ = cm)

5. #hd TR e

$ AXIAL LOAD

$Story Column Loc P
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Story : # A LA(F e TR e A AP HE)

Column @ # & H(F @ F e 1 LA HE)

Loc: =% (FZph? P HEZ Lt Ml izh)

P:gnd (&% ¥ : kgf)

P2 i~ T B 4R ETABS % iz phd Ffl o 3t MS.EXCEL $ff* § & 2 77
PR ERAAATHES PHEETT ol i FEH L kgfeme

$ SECTION PROPERTIES
(Name)

(h) (b)

@ &) -

d_ @Gy (5.0

Name : & * & p T &2 4196 £ AH(F &7 R e 2 shape 4p # k)
h:irére 7RG * 5= 1 cm)

b:i¥re FR(E * H > cm)

d 324 S EER 4 RIAR T2 ESE(R % H = om)

foyl: o 5% iksg & (¢ * B =t kgflcm?)

S:tEEk B E TH R WS LEc

llég]é%uljiﬁ%)»—' FaN

b=36
COLUMNO1 .
24 36 5=4+14 TV
<
5 4504 7 7 A i
e
12 3029 6 6
19 4504 7 7 o 275

O 4-#7
ﬁ{ﬁlﬁjﬁ I
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O PGAexe — p &5 P By £ 4 BN

1. Z AP HETHE

$ BUILDING PROPERTIES

$Weight  Height

Weight = # & 2. £ & (i¢ * & = © kgf)
Height : ¥ & 53 & & R (i€ * 5 = : cm)

2. 1p B S E

$ SITE SPECTRUM PARAMETER

$s DS S D1

S_DS:Sps I hiEirHiiiiiies R Gk
S DL:Sp1 L1zt i ik

PR ST RBEFRETARE S ATRM RAF A E T -
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