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Step3. %i& PGA~ RC % ~ RC 4 ~ AR E - 3 » #
%l PGA + RC - RC  ~ AN — 4~ th + )~ th 2 * 3
e .ﬁ)"%’s"@?])x;}%ﬂ 4e » T$Weight Mode | & #. » T%J
PRERZRBSBHEAT HP A EAS AK AT
FHaw 2B kBT 1-—# o] g% w4 TEASPA £ Ziupi o

Stepd. # 7 PGA #2452 3

# PGA H - ii%lx\;kté; S E R M FHEE PGAexe E 3B E R
e o FAL AP 0 FIT PGA AR 0 R A RRBARS T R
WA LA T3 B RIS ESE TETABS 3% o o fofe st
T R R RS R el AR Ao
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3) f?fylj

AE - 2 A SRR BTG B chE K % 1T L ATR
T PM B8 g2t B aom 5 5 ) 0 3P Input.xIsx i ~ A ey ~ = 50
% TEASPAV3.1 §if B4 42 583+ B $04p 22 50 4 3 geeriin A% B (S B 7 i 8
A2 L gl e~ ETABS 18 e % o

-

5.1 % 1%

: 65X 80 cm 65 cm

Y
Y

:]mv % L #3@20

Rt BB AE [ = 210kgf/cm?
i 8% RB R, = 2812 kgf/cm?
J# 3557 Rag R fy, = 4218 kgf/cm?
Ji S5 FE K 5K c=5cm e
4 %E A L=250cm

s+ P = 168635 kef

EfLg E% R M, = 14050840 kgf-cm (about 2-axis)

—

_..2

Input.xlsx ¥ - ﬁfj » #% (Stepl)

d SRR A 7 R Rk it e o F]pt Sec.CC.Circ -
Sec.CCSD 1 it % Z ﬁig?] oo 3N 747 Stepl & & ﬂi%l »2_ 1 i8dk p
B ACT L

A. Mat.Conc 1 T4

No ID fc', kgf/cm?
1 3000Psi 210.92

18



B. Mat.Rebar 1 it £
No ID fy, kgf/cm?
1 A615Gr40 2812.28
2 A615Gr60 4218.42
C. Size.Rebar 1 i 4
No 1D Area, cm? Diameter, cm
1 #3 0.70 0.953
2 #7 3.90 2.223
D. Sec.CC.Rect 1 i 4
No ID MatConc MatLong MatConf
1 Cl 3000Psi A615Gr60 A615Gr40
Width, cm Depth, cm NumLongwig | NumLongpe, [SizeLong| SizeCorner
65.00, 80.00, 5 7 #7 #7
NumConfwig | NumConfpep SizeConf Spacing, cm Cover, cm
4 3 #3 20.00 5.00

Bale 2 %

Z_ (Step2-Step3)

4 i Input.xlsx 35 SecGen # B4 42 ;% #& = e2k 4% % » ETABS {5 +#

A4 4eB) 5.1-1 &2 [§] 5.

1'2 “\37;{".1 '&'?‘m 'H‘_’Fﬁ‘ y ¥

% Sec.CC.Rect 1 i 4

SRR 2 8 e o B FR AL 3 e T -

]
General Data
Property Name:
Material
Notional Size Data
Display Color
Notes

Shape
Section Shape

Section Property Source

®5.1-1 ETABS

Frame Section Property Data

[c1]

3000Psi
Modify/Show Notional Size...

]

Modify/Show Notes

Change..

Conrete Rectangular

65

80

Show Section Properties..

-------

Property Modifiers

Modfy/Show Modiiers
Currertly Defaut

Reinforcement

Modify/Show Rebar...

OK

( Frame Section Property Data )



i Frame Section Property Reinforcement Data

Design Type Rebar Matenal
(®) P-M2-M3 Design {Column) Longitudinal Bars AG15GHET bl
(C) M3 Design Only (Beam) Confinemertt Bars (Ties) AG15GH0 vl ...
Reinforcement Configuration Corfinement Bars Check/Design
(®) Rectangular ®) Tes (®) Reirforcement to be Checked
() Circular () Reinforcement to be Designed

Longitudinal Bars

Clear Cover for Corfinement Bars 5 cm
Number of Longitudinal Bars Along 3-dir Face 7
Number of Longitudinal Bars Along 2-dir Face 5
Longitudinal Bar Size and Area #7 v |3e cm?
Comer Bar Size and Area #7 vi[.|=e om?

Confinement Bars

Corfinement Bar Size and Area #3 v ... |07 cm?
Longitudinal Spacing of Confinemert Bars (Along 1-Ads) 20 cm
Number of Confinement Bars in 3-dir 3

Number of Corfinement Bars in 2-dir

®15.1-2 ETABS %7 w fie 55 F4L4L % (Frame Sec. Prop. Reinf. Data )

B3] 2 3 User Defined %% % éd&#% (Step04-Step06)

HFiTI % 428 Step06 7 > d ETABS B ¥4 e AT A7 ERF
b RS SR b S4BT HI8 el 513 4 0 B o &R
d 0°2360°%4 516>+ M23% 520> M3 % 590 »=
17 530w (8 L npnd 83 HI0 AL %JWdﬁm@4¢ﬁm#4

ZE]
1

An 1l & 1ghd 27 FHRASERR M2 2 M3 2 %t as
£ o

% 5.1-2 5 ETABS %7 A~ 479718 & M2 2 M3 = & cngih4 S5 3
o AFHL (fhie4 5 T &) HingeProp #f 85 42 38 4345 0t T AL B
Bpnd 224 aE e & T h TEASPAV3.L H 445 % 4l 1 o -2 % 5
ﬁg:] L e PM2 2 PM3 % 4% o

#a\\

i % .,q:* bl P AL ER B M, B4 5127 M2 %
8oL S RITLEELHRBT T2 24 -

“~
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#5.1-2 ETABS % /4 M2 2 M3 = w fih4 $*5E3 §]d &

P
o

P (kgf)

Mn,2 (kgf-cm)

P (kgf)

M, 3 (kgf-cm)

-1247319

0

-1247319

0

-1035531

6381030

-1029199

5488336

-905980

9704722

-897487

8280726

770748

12230757

-759905

10378736

-617661

14239501

-603176

12131822

-437432

15849827

-417849

13661949

-303034

15476976

-301723

13250567

-168635

14050840

-180372

11979426

Ol | N0 | | W[IN|F

-22499

11184764

-41332

9477959

=
o

142985

6418673

135130

5279768

[
=

329037

0

0

0

[

P-M2-M3 Interaction Surface Definition for CTH1

User Interaction Surface Options

() Circular Symmetry

() Doubly Symmetric about M2 and M3

(®) No Symmetry

Number of Curves

Number of Points on Each Curve

Scale Factors (Same for All Curves)

P, kof
1247319.16

M2, kgf-cm
15849827.36

[] Include Scale Factors in Plots

First and Last Points (Same for All Curves)

Point P
1 -1

" 0.263795

M2
0

0

Interaction Surface Requirements - Mo Symmetry

1. A minimum of 8 P-M2-M3 curves are specified.

2. P fension positive) increases monatonically.

16

M3, kgf-cm
15849827.36

W3

3. Each curve must be convex and the interaction surface
as a whole must be convex (no dimples in surface).

Interaction Curve Data

Current Curve |1 v 4 » M
Point PISF MZ/SF MISF
EN . 0 ~
2 -0.830205 0.402593 0 Holil
3 -0.726342 0.612292 o
4 -0.817%24 0.771665 o
5 -0.485151 0.898401 o
] -0.350688 1 o
7 -0.242943 1.976476 0 Bt
8 -0.135198 0.886498 o
9 -0.018038 0.705871 0.000001
10 0114534 0.404568 o
41 nogozac Py o
Insert Curve Delete Curve Check Surface M2 - M3
3D Plot
Plan, deg .
315 - (@) Show All Lines
.
M2 Elevation, deg (_) Hide P Direction Lines
-
el < () Hide M2-M3 Lines
Aperture, deg
-
o
-

0 MK

PM3 PM2

Cancel

Highlight Current Curve

B15.1-3 ETABS % bjtidh* $*523 )¢ R
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B3 A7 29§~ § 2k & (Step07-Stepl0)

AR IR R o 504 TR 0 % B S Y Rk
& g:a‘ Al ‘/Fﬂi\‘é"l‘ ,"i% 7]‘ ’ r}ﬁ}#’:i ﬁ%al’ }i}’:j“*]‘, hﬁ‘%ﬁ:;]ﬁj’\‘ij{ ,;\,LIEE]
Fk- RS e FiL Emﬂ'\’j"r#’ IR #_I—— e s —5979,;*#&‘_,51

RA115 0 3 ek R 5 2500m s B4 aee TR BN EHE RS ) o

A% 4.2 & Step09 #r 3 < 215 > 34 {7 Framelnfo #f 4 425 ¢
Beirg BTH LA R T InputxIsx F o K ST Wk E AR E
28 ~ Input.xlsx =7 Frame.Info 1 ¥4 ¢ o & # F‘ Jp B = Frame.Info

1c4 > H e ,ug:ﬁﬁi%]/\é%ﬁﬁill\ FAaoT (R4 1)

A. Frame.Info 1 ¥ 4
ID Story SeclD SecType L, cm Les, cm P, kof
C1 Storyl C1 ConcClmn 300 250 | 168635
C2 Storyl C1 ConcClmn 300 250 | 168635
C3 Storyl C1 ConcClmn 300 250 | 168635
C4 Storyl C1 ConcClmn 300 250 | 168635

B15.1-4 B & 15 7% 7 % b

g iiri‘?* 35 = % (Stepll-Stepl2)

& HingeProp #f 2% 42 ;% 4 47 Input.xIsx ~ ModelSec.e2k F 3t 15 > 4
™ £ ModeIHlnge e2k oA #h e ¢ 7 TEASPA V3.1 {1 B 48 » & »

22



ETABS = & 4off] 5.1-5 #i7 » & B %+ 44 % 4xie

TEASPA 41 PM2 - PM3 $* 4% 42 > ¥ B BE= % P4t V2 2 V3 ¥

f&°%*ﬁ?§f&? e AR L T E A R

% G4 PM2 % 400§ 8 /R 4 2§ st 4o B 5.1-6 757
V3’iﬁ R R 51T s FEER RO S R AAA

[
A% 3 sk & & 100cm 2 EipE o BG4 4y FIER] 5.1-8

H
141 Column informstion o == g
Object ID * 4
e '3
Sty Lot UncueName 7
o & » /
Ot D ¥
sy — s v /7
+ Assignments }/
4

=T e

Kot

I

B15.1-5 B k& £ 7F TEASPAV3.1 41 ¥ 44K T~ %

i Moment Rotation Data for Story1C1-PM2 - Interacting P-M2

Select Curve

Axial Force  |-168635.43 ~ Angle | 0 v Curve #8 ME) M

Moment Rotation Data for Selected Curve

Poit  Moment/Yield Mom Rotation/SF FSEn
0 0 N
\
1 0
1 0.001384
1 0.017244
0 0.037321 t
A
Copy Curve Data
Current Curve - Curve #8 Full Interaction Curve
Force #5; Angle#1 Axial Force= -168835.43 kgf
Acceptance Criteria (Plastic Deformation { SF) 30 View
Bl mrmediate Occupancy 0.000346 Plan = dey  AxislForce |-168635.43 Xaf
Life Safety 0000832 Elvaion - 0 deg [] Hide Backbone Lines
Collapse Prevention 0.001038 Aperture : 0 deg [[] show Acceptance Criteria
[[] Show Acceptance Points on Current Curve a0 || rr || mR3 || MR2 Highlight Current Curve
Moment Rotation Information Angle s Moment About
Symmetry Condtion Symmetric Odegrees = About Positive M2 Axis
Humber of Axial Force Values 11 90 degress = About Positive M3 Axis oK
Humber of Angles 1 180 degress = About Negative M2 Axis
Cancel
Total Number of Curves 11 270 degress = About Negative M3 Axis

15.1-6 ETABS PM2 %*4& 3% 424 5"
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3 Hinge Property Data for Story1C1-V3 - Shear V3

Displacement Control Parameters.

Type
Force/SF Disp/SF Force - Displacement
0 -0.37321 O stress - Strain
0 0.37321
0 -0.037321 ‘ 7
-1 0
0 0 * Hysteresis Type and Parameters
1 0 I i
) 0037321 P —— Hysteresis Isotropic v
0 0.37321 Ho Parameters Are Required For This
n o . Hysteresis Type:

Load Carrying Capacity Beyond Point E

Drops To Zera

Is Extrapolated

Scaling for Force and Disp

Posiive Negative
[] Use Yied Force Force SF 7274133 7274138 kgt
[[] Use Yield Disp Disp SF 250 250 cm
(Steel Objects Only)
Acceptance Criteria (Plastic Disp/SF)
Fostive Negative
Il immediate Occupancy 0.00923 _0.00933
Life Safety 0.016861 -0.018851
cancel
I coliapse Prevention 0.027951 -0.027991
[] Show Acceptance Criteria on Plot
= 9 N
5.1-7ETABS V3 %' 4 % x4
. =2 I — B
1 Hinge Property Data for Story1C2-V3 - Shear V3
Displacement Control Parameters
Type
Force/SF Disp/SF Force - Displacement
4 -4.050383 Stress - Strain
0 —4.050383
Kl ] N J_ 7
071465 0
Vg
[] 0 | Hysteresis Type and Parameters
0.71485 ] I et P
ysteresis otropic v
1 1 [] Symmetric
0 4050383 No Parameters Are Required For This
N e Hysteresis Type
Load Carrying Capacty Beyond Point E
Drops To Zero
Is Extrapolated
Scaling for Force and Disp
Fostive Negative
[] Use Yieu Force Force SF 12074288 12074288 kg
[] Use Yiel Disp Disp SF 0.52 0.52 em
(Steel Objects Only)
Acceptance Criteria (Plastic Disp/SF)
Posttive Negative
Il rediste Occupancy 025
Life Safety 05 0.5
Cancel
I colapse Prevention 075 075

[] Show Acceptance Criteria on Plot

®5.1-8 ETABS V3 T # # 4 77 ({&E&i B3k )

AR R GIILET S AR e T e e g 2
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T4 Pgi et Py

2R mEFE
Bt B PM2 # 4 Hend @ -

(“

R R

AR AT AT oR s B g 7 A

.
HlngeProp LR RN N S

\\\?{r

3
R4 P = 168635kgf B M2 = % ch 4R 4R
e {E T

i o

T R g T

52-1 > B % B 4p i

B

ol f (B 5.1-6) - & o %

AR P B A A R R
B H o 2M 2 X 14050840
Ei%@'ﬂag)i Vo =77 gy = 112407 ket
b 65X80° .
fie |97 12 1z cm

R R ,
’ /*ﬁt - EC=15000\[E

15000v210 = 217846 kgf/cm?

112407 x 2503

a8k VL3
B fp] o i 43 Ay, = 12 x (0.7 x 217846 x 2773333)
R 12(0.7El,) = 0.346 cm
3 2iER |d=0.8h 0.8 x 80 = 64 cm
e 5 R H Vy 112407 .
Bz ¥+ |Ym T pa 65x64—27.02kgf/cm

2wk

;jaa »5

U&fa

Age = Apny,

0.7 x 3 = 2.1 cm?

pi |, Ay

e [P T s

= 0.0016

65 x 20

65 x 80 = 5200 cm?

g | 1 P 1
404,f," ~ 100

3 1 27.02
m+4>(00016 133 ﬁ
1 168635 1
~20 5200 x 210 ~ 201863 =755

T4 L 250

g > ° _ ) - _ o
N 4 |0=65° StanT() 65° < tan 1(%) = 72.26
Jf “/ﬂé‘ii

on |de=h—2c—dy, 80 — 2 x 5 — 0.953 = 69.05 cm

25

56% FE-




4
s pkgpr |Ba _ 4 1+ (tan6) 100 1 + (tan65°)?
s |1 10tne+ PW tan65° + 168635 x —— =
= 0.03732
- Ay 03461 _ 0,
L L L 250
ol |pb = %— % 0.01863 — 0'23:31 =0.0172
cc = max (%%) max(0.03732,0.01863) = 0.03732
#5.2-1 M2 $* &% ﬁ&ﬁ)"%’r
Points Moment/SF Rotation/SF
A 0 0
B 1 0
C 1 aa = 0.0014
D 1 bb =0.0172
E 0 cc = 0.0373
SF M, = 14050840 kgf-cm 1rad

#4EEh V3 ¥ 4 Ei’;éfa'f’z‘_?"
2 G4 V3 T 4 @43t B i AsdeT ST 0 R 34 5220 g

*g4pe gt T d HingeProp #f e+ 42583 5 @ F2 T 4 4 H (R
517)-ReA > p 8B4 T 4 FRET2 P> N7 FRE

{\x

15,7‘ °

N ECAth 250-2%x80=90cm =0

sge  |LT2h (B E i)

168635

R P , _ 1 —> V21
S =083+ ). |f.'bd 053X( 120 x 5200) * V210X 65

5 1404, X 64 = 39438 kgf
PR 4 a=£ 168635—3243kf 2

) 4 5200 o243 kef/em

B2
/ f;& f. = 1.06\/E 1.06 X V210 = 15.39 kgf/cm?

26



—;;:,', 3 ;J %&_ _1< a -1 32.43
2 tan = tan ! —————
B 2ft 147 2x15.39 [14322
a=450—— V7 45° — =%/~ 29.56°
2 2
s Ao 21x2812x64 o
w55 3 4 5 — X c0t29.56°
1 B e = Y cota 20
s — 33310 kef
A
5B V,=V.+1 V, = 39438 + 33310 = 72747 kgf
L A _
L4234 |dd = min(=*,004) min(0.03732, 0.04) = 0.03732

#5.2-2 24&mh V3 T 4 4t f

Points Force/SF Disp./SF
A 0 0
B 1 0
C 0 dd = 0.0373
D 0 10dd = 0.3732
E 0 10dd = 0.3732
SF V, = 72747 kef L =250 cm

BEl V3 Y 4 Bap

Bk L ek R Bk

L =100cm = 5 #&&4L> 1T 5 V3

T4 Pt 2R FN A 523 pREEpEiERE T

HingeProp et #2583 8 @ F2 T 4 4% (B 51-8) - &2
G AR T4 P RPN AR .

B e 287 | L — 2h 100 —2x 80 = —60 cm < 0 (faEH)
—5’“ 4 E!Fs )}:\I] 'i;.l‘!:' (I/SCT" 6SCT)
168635 X 64
v — 087 f’bd-{-Pd 0.87X\/210X65X64—+74x80
ser1 = 087 Je 4h = 86289 kgf
., 0.16 x V210
AR 5&'} Vsera
R h(033/F +— == | 168635
=(0.16 ’fc + ( R Sbh) bd 80><(0.33 X 210+5><65><80) 65
W3 ¥ 100 _ %0 *

2

2
X 64 = 385018 kgf

Vier = min(Vser1, Vserz)

min(86289,385018) = 86289 kgf

27



2(14025) 1.2

T4 2(1+v)1.2 x X 86289 x 100
o A or = ¥—Vm 217846 ~ 65 x 80
=4 ’ E.  bh =0.0229 cm
X 3
e V1P 86289 x 100
o s Spor = o 12 X 217846 x 0.7 X 2773333
=4 12E:(0.71y) = 0.0170 cm
BHEH | ser =Oger + 7 cr 0.0229 + 0.0170 = 0.0399 cm
TR | (Vo 6)
P <025+085>< 168635 )xso
= @‘& Py g a. = (0.25 + 0.85 —,)h ’ ’ 5200 x 210
Agfe =30.46 cm
Bt G f | Agr = b X ag 65 x 30.46 = 1980 cm?
RS B 10.7 10.7
- {=—=<0.52 ——=0.74 = (=052
4 i N V210 ¢
AL 2 B L B 100 .
A g 6 = tan! ~2a, tan~! W = 59.16
3
. 2tanf — 1 2tan59.16° — 1
R L E Vh=——"3—0<y <1 —————=10.7834
. 2coth — 1 2c0t59.16° — 1
EuR L E Ry W=—s3— 0=y <1 ———5——=00646
kT | 1 1
. K, = = 1.3878
ik "1 — 020, + v42) 1—0.2 x (0.7834 + 0.78342)
LTIEf e ! ! = 1.0140
itk VT 1-02(0 +12) 1—0.2 % (0.0646 + 0.06462)
L 0.7834 x (1.3878 x 0.52 x 210 x 1980)
’ = Eo_ o (RrF! X €0s59.16°
@_;#mgé‘ & Fh yh(Kh(fC Astr) X COSH _ 121000 kgf
fippa 0.0646 % (1.0140 x 0.52 x 210 X 1980)
B S - Y - X sin59.16°
g_;#mgé‘ & Fv VU(KU{f;‘ AStT) X Slng — 12219 kgf
kT g 100 ,
55 %‘?\i f% ASth = Ahnh; 07 X 3 X % = 105 cm
ERRPAR
85 15 Agp = Apny 3.9 X 20 = 78.0 cm?
SEFIS
pap | Acnfyn Fyn = (0.75 % 10.5) x 2812 = 22147 kgf
LIEER L E,, = (0.75 x 78.0) x 4218
FLEY S L ey = 246778 kgf
_ Fyn 22147
KTy Ky =1+ K, - 1) <K, 1+(1.3878 — 1) x = 1.0710
o Fy 121000
12 E < 1.3878

K, =min(1,K,) if F, =0

28




48 4

2 E

_ E,, + 0.75P
Kv=1+(1<v—1)y"T

v

<K,

K, =min(1,K,) if E,=0

14 (1.0140 — 1)

246778 + 0.75 X 168635 L4263
12219 o

< 1.0140

EORR AR 13
7\,J\_1 7;:(: 34

Vsu = (Kh + Kv - 1){fclAstrC059

(1.0710 + 1.0140 — 1) X 0.52 X 210
X 1980 X c0s59.16°
= 120473 kgf

el Al 13
2 H R

Yon,su = 0.006sin26

0.006 x sin (2 x 59.16°) = 0.0053

TR
4

2.9 4 8

8s,su = ]/vh,suL

0.0053 x 100 = 0.5281 cm

T4 gk
2 fEd

Veu L®

8oy = =
St T 12E,(0.351,)

120473 x 1003

12 X 217846 x 0.35 x 2773333
= 0.0476 cm

EUREE A8

Osy = 6s,su + 6f,su

0.5281 + 0.0476 = 0.5757 cm

=
75 AR5 R BE (V;p' asp)
P 168635
st |—rp — =01
Agfe 5200 x 210 0.1538
A 21
AR P fst =0.
FLER L s c5 550 = 00016
Gl |1 0.0153 (i 4 p #3235
P4y
&%*‘U; Ssp = 8y + 7L 0.5757 + 0.0153 x 100 = 2.1060 cm
Veer 86289
T o473 = 07147
Disp.SF = & (65") V. 0.5757 ( : 99) x 120473
g gt P T Ose Ty ) T ' 86289
= 0.5200 cm
Sep 2.1060 40504
cc= = 4.
Disp. SF 0.5200
#5.2-3 =& V3 Y éiki%*
Points Force/SF Disp./SF
A 0 0
B Veer /Veu = 0.7147 0
C 1 1
D 0 cc = 4.0504
E 0 cc = 4.0504
6su - (6567"/Vscr)vsu
SF Ve = 120473 kgf —0.5200 cm
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[1]

[2]

[3]

Hap oM ko F R At A & BB B ALK
WEik > S > PHE > AT &sy > Fr2 o "RA
e Reme 24T R L P 5 2R BT ‘
NCREE-13-023 » s #* » 2013 -

Rl

7
H
=
S
e
it
o+
=8
(

RELAF > A 0 A ko iR 3 H A Pl R
RGP o D FHE o A A A /;;,ggﬁg» AR - 3
¥z o83 e FaiE %,%{;ﬁﬁﬁ}%;f—n; B4 4 472 (TEASPA
V3" B3R 2175 ¢ o NCREE-18-015- = 4 > 2018 -
CSi, “CSI Analysis Reference Manual for SAP2000, ETABS, SAFE

and CSiBridge,” Computer &Structures, Inc., Berkeley, California,
USA, July 2016.
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