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L 5x100

20

L 1x100 i
hal:>ﬁ= > =457cm—>10m o akie » 25 - 10

=15cm 45l o - [PE14
DL=557 kg LL=200 kg

1.25DL + 2.5LL = (1.25 X 557) + (1.5 x 200) = 996.25

_ Wy L? _ 996.25x52

M, .

= 3113.125kg.m = 3.2 ton.m




L 5x100
-‘=)J=»;~1:§= 5 =62.5cm - <k 2:125¢cm

l 1x100
~—'UJ=)*-')‘:E= 5 =50cm - <k 2:100cm

b, = min = b, =100 cm

Pl D18 R )2 8 aiSae A
C.=C; 085X f! xaxb,=AsXf,=085x210x ax 100 = 16.4 X 2400

—»a=22-a=085x—-x=2.6cmpsayaiok

d a 14 2.6
M, = Ag X f, X (§+ b= E) = 16.4 X 2400 X (7+ 10 _T) = 617952 kg.cm

=6.2tonm—- ¢.M, =0.9 X 6.2 =5.56ton.m > M,
redbs G 2

IJLga.‘\._u__\Jij_)‘L._'_,, J.‘._)gu..o_)_,l:\.'r.nn_‘_).aJhd@joﬁyjhdﬁjh@@d@wbjw\éiwﬁq

a3 a8 i e eni) b ol sic 4

: 1
SR O)saai =% 0.1%x2500%x 1 =125k
83 e )b ke 2 g/m - % =150 kg/m

sV 05125 kg/m

1
.. G s sl 1 = X 0.1 X 2500 X 1 = 125 kg/m
odi ) b : 2

> z = 225 kg/m
E 555100 kg/m

(s I L s 5

- Sl W, =525 kg/m

{ 1.4DL = (1.4 x 150) = 210
1.25DL + 2.5LL = (1.25 x 150) + (1.5 x 225) = 525

W,.L* 525X 57

Mu - 8 8

= 1640.625 kg.m = 1.65 ton.m
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M, =Zp X f, =112 x77.3 X 2400 = 207782.4 kg.cm = 2.078 ton.m — ¢. M,,

= 0.9 x 2.078 =1.87ton.m >»> M,, = 1.65 ton.m ok
o Tk

0.85f; X t; X b, = 0.85x 210 X 10 X 100 = 178500 kg _

Vn = mi”{ Ag X f, = 16.4 X 2400 = 39360 kg 18

= 39360 kg

: e she 50 Jsh 573 a4y Fe (K il

1.32
Q, = 0.5A4¢,/f,-E, = 0.5 X 7T X — X V210 x 2.1 X 105 = 4407.21kg

V, 39360

=0, 240721

=89 -x)n=10

n= 10 %2 = 20 Cidl s Caces e spin Sinea
1 8y 5 8 )8 Abald 3 9a a Aal Gl Ja) gala a2
S Hglad agd geedla Ghga A aS o8 Ju i il 2.5 Juliae K i e
(25%069=17>13 - 0k)
L ALED g g )RS a0 O e Al 2.5 2L Jilas

10cm o —05cm@zea 8 >25cm - ok
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= 398cm

100 10
_(164x7)+ (wx 10 x (14+7))

(16.4 + (% x 10)

=173

‘;1:1_)33 Claulase 3l salaiul

100

o X (14 +10-17.3)?

1.2

Iy =

14\°
+ 541 + (16.4 X (17.3 —7) ) = 2531.5 cm*




s 5 Wel' 5 200x1072x500*
L 384 B0, 3B4- Z1X1DEX 25315 ot

N R L
0, +o, < 520 - 398+ 0.31 =429 £ 2.08cm

L 500
—=——=1.38 ok

0, =031 <
% 360 360
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L . L
8, 40, < 220 - 16+031=191<2.08cm OK

AL o JPERIS0 25 35 5 Jo Sl saaS Jalisa 5




1o g i

«) o)l s Clall fawd uab-\:»




W ¢ygen Jleas oo g 2 J3) Jush

4ialu ablic Etabs Ul 38 5 52638 (e soliiul (588 (35 L IPE s alalia 51 ) sin o) )l sl
paia bl )5 2538 HIS S )3l 5 g gl e 4SAliS 03 )38 e SD Section (fda 2 s

Crpnd Ll S adae () Gl | Lime ) el Caaslia & san (gl 52.3,8 (e a3 50 Sl
1 s i il sa )8 530 0.2 6 0.1 O Lime) sl (A5 Caand & ) gua (gl 50 4S 29 pa

! o))z oha dayl gua oy 0 ol 8340 8 Y S odlii) adalie s J S 1 al Hla ol (galai)
g )3 a5 o) ok dasl gaia (5 sk (a sk 31 LRFD 44l (ol Qa4 liago 5 g 0l 2

e Dsa B iy S D sa da gl al sl ) ams sla s () 0 SRS gl g ) e 3 80

L () g 4S Ca 02 438 S 5l 5o (B8l o)y JL S 32 gl o) ) 7 ok daal g A 30 il e
D8 () 0 30 aily s g IR L a5 (5 s B ind s sle (5 I L S 5 Jaad 0 53e
G oy s i B it Jaih ) st dS pige s AS W (0 stn ek e N il 80 U g 50, A e gl

a5k 5 s dlla gl )y osin Al o€ S

).]:'nj_).ﬁK:] J\ﬁ&&u‘ﬂﬂ&ﬂg_)l.d_ng_i)]ajdﬁJdojhg)?ua)hu;d)]aﬁ@m'l)s.hdﬂlij
) p ki | O s al haecn) jalicimn 558 e dss Sl pilie ga (piaant 38 e 4s S
(232 w13 S lsa (5 9ma 538 )0 k). (oa ol (5 93a (55
PA_)USle.g.i_,Lthinc@\»1&4“)\6‘»§)§}WL§|»¥ﬁ@éﬂd&@bﬁﬁbﬁ‘jim
piS (oo a8 s o i dn ) ) il akalie 5 aiS e g S () al ABD 0 5 ) Ela 5 )

a8 IS 8Bl s i ol pal 4S8 0




COLUMN:C12 STORY:1

Story Level: STORY1

Element: C12

Section Name: 2IPE160PL20X1

Frame Type: Ordinary Concentrically Braced Frame
Station: 0.000

Combo: 9(s! sjyd byl sb grb 5Ly wasS,s)
Classification: Non-Compact

122=4.799E-05 133=4.631E-05 z22=5.530E-04 233=5.779E-04
2=3.636E-04 533=5,146E-04 r22=0.077 r33=0.076 alpha=90.000

E=2.100E+10 fy =24000000.000 Ry=1.100

RLLF=1.000

P-M33-M22 Demand/Capacity Ratio is 0.788 = 0.788 + 0.000 + 0.000

STRESS CHECK FORCES & MOMENTS
P M33 M22 V2

=123989.787 0.000 0.000 113154

MOMENT DESIGN (Hl1-1a)
Pu phi*Pnc phi*Pnt
Load Strength Strength
123989.787 157268.155 173232.000

Mu phi*Mn Cm Bl B2 K
Moment Capacity ractor Factor Factor Factor
0.000 1.000E+11 0.600 1.000 1.000 1.000

Major Eending
1.000E+11 0.600 1.000 1.000 1.000

Minor Bending 0.000

SHEAR DESIGN
Vu Phi*Vn Stress

Force Strength Ratio
Major Shear 113.154 23661.559 0.005
Minor Shear 29.034 61324.877 0.000

= 82837.784 kg s P, i, 1<, = 123989.787 kg s F, = 1900 kg/cm?

Pué$‘;¥+§ﬂ
P,  123989.787

Pu=@XFer g = Ay = F = 09x1000 _ 2™

2

(A =15.8 cm?
ry,= 1.84cm

r,=658cm
IPE160 — { t. = 0.74 cm <\l —» 2IPE160@100 with PL200 X 10 —» A = 71.6 cm?

I, = 869cm?®
Lfy =68.3cm




(e dal) ol

0.8ty <t, <1.25t; »06<t, <092 = ot
15 N0 0 g dagl yi
Emin e = OMUM a3l ) gk oyt Jasas

Sosbedia =g, +b—4=129+82-4=171cm

A=(2x20x1)+(2x15.8) = 71.6 cm?

5. 20xA 2 I, |4631.34
Lo =2(869+20 X 85" + ———) = 463134 cm* > 1y = |5 = |[———=804cm

1 x 20° I

I,,=2(683+158x822+ = 4086.73cm* »r,, = =2 = M—755cm
- A ' ' ' 12 - ' = A 716

sl Diga 50 50 K=1 44l Gl (Bada 5 Canal Capla g0 3 00 (531 Hlga ) s

Kyl 1X2.5x100

A = 8.04

=31.09 <« 200 OK

_Ky),.L: 1.%.25 %100

= : <4
755 3312 K200 OK

Tyy

n. E B 2 x 2.1 x 10°
T 33.122

= 18894.6

A, =471 =71 PEE10 1393237
N 2400 7

Fy 2400
F. = 0.658""9} F,= [0.65818894-6] X 2400 = 2275.74 kg/cm?




P,=¢.P,=¢xF.,.Ay=09x2193.82 x 71.6 = 146648.7 > 123989.787 ok

10 5 Jb s sa pALaS Cud i

S 5.54 < 0.38 fo 10 11.24
| ——— : —_— .
2 % 0.74 2400

"7—254<038 2'1)(106—11122
05 7 ' 2400 :

[D=t1—2mm=74—2:72mm . :
- i —
Dpin = Smm i mm

\

2IPE160PL200X10

A3 EESS L ES T LRI IR AT ARSI E RSN LN ESEEESTA LRSI RENNLLY

AESEATERSRARRSRAEIRRTRINRTARTRIARTR \“"l‘\\I-\I\lr!i\'llui‘\llH'l




COLUMN:C11 STORY:1

Story Level: STORY1

Element: Cl11

Section Name: 2IPE300PL35X1

Frame Type: Ordinary Concentrically Braced Frame
Station: 0.000

Combo: 24 (s! 0)y] byl go gyb yLy waS,s)
Classification: Non-Compact

122=2.517E-04 133=3.354E-04 z22=0.002 z33=0.002
s33=0.002 r22=0.119 r33=0.137
=2.100E+10 fy= 24000000.000 Ry=1.100
RLLF=1.000

P-M33-M22 Demand/Capacity Ratio is 0.962 = 0.962 + 0.000 + 0.000

STRESS CHECK FORCES MOMENTS
M33 M22 V2 V3
ComboZ24 -342542.93 0.000 0.000 -532.11%6 =1 70,258

AXIAL FORCE & BIAXIAL MOMENT DESIGN (H1-1a)
Pu phi*Pnc phi*Pnt
Load Strength Strength
Axial 342542.926 356193.769 383616.000

Mu phi*Mn Cm Bl B2 K L

Moment Capacity Facto Fact Factor Fact

0.000 000E+11 0.600 1.000 1.000 0.892
1

tor Factor
Major Bending 0 :
Minor Bending ). 000 .000E+11 0. 1.000 .000 0.892
SHEAR DESIGN
Vu Phi*Vn Stress
Force Strength Ratio
Major Shear 532.11%6 59038.622 0.009
Minor Shear 179,258 112221.005 0.002

P os:=216863.453kg s Py 1, . . e, = 342542.93 kg 5 F.. = 1900 kg/cm?

P, 34254293
Py,=@pxF,.Ay;— A= =

= = = 200.3 cm?
®xF., 09x1900 i

(A =53.8cm?

r,=3.35cm

r,=12.5cm

IPE300 - { t;, =1.07 cm <Ll —» 2IPE300@100 with PL350 X 10 - A = 177.6 cm?
I, =8360cm?®

I, = 604 cm

\




(A Ayl 2l sae
0.8t,<t; <1.25t, —0856<t;, <134 =t = lom
26N 0 s dal

tmin_:» = Smm ni)ﬁa)ﬂbh}:ﬂ

Susbgdilas =q, + by —4=245+15-4=355cm = b . =35cm

A=(2x35x%x1)+ (2x538) =177.6 cm?

; . 35%1° . I, |33543.34
Lo =2(8360 +35x 1552 + ———) = 3354334 cm* 1= |[FF = =

= 13.7cm

,  1x353 ; I,, [25166.34
Iyy =2(604+538x 125% + ——— | = 2516634 cm* > 1)y = [-F = |~

=119cm
Sl Gga g3 I K=1 46l Gl Bl g il Capla g j0 00k sa jlea O g

Kyl 1x25x100

Aex 13:7

=18.25« 200 0K

_ Ky L 1x25x100
11.9

=21«K 200 OK
Yy

B n’.E _m?x21x10°
T Az T 212

F, = 46998.11

5 . F . 2 . — 3 a




¥y 2400
F. =|0.658%| F, = 0.65846998-111 X 2400 = 2349.24 kg/cm?

P,=¢.P, = ¢ xF.A, =09 x 2349.24 X 177.6 = 375502.5 »> 342542.93 ok

1O 5 Jb e pALaS Gy gaaa

by E 15 2.1 %106
<0.38 [— 7<038 [———

—_— —
2 Xty F, 2x1.07 2400

= 11.24

L <3.76 s e 34.92 < 0.38 =L 111.22
—_— 5 —_— — — : < B ——— 2
b F, 0.71 2400

{D =t —2mm=10.7-2 = 8.7mm
Dpin = S5mm
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COLUMN:C10 STORY:1

Story Level: STORY1

Element: C10

Section Name: 2IPE180PL25X1

Frame Type: Ordinary Concentrically Braced Frame
Station: 0.000

Combo: S(s! o33 lasl g pab 3Ly waS,3)
Classification: Non-Compact

2.500

0.010 122=7.166E-05 i33=7.151E-05 z22
2=5.082E-04 s33=7.151E-04 r22=0.086 x
=2.100E+10 fy= 24000000.000 Ry=1.100
LLF=1.000

566E-04 z33=7.967E-04

= =
2 33=0.086 alpha=90.000

L
A
E
R

P-M33-M22 Demand/Capacity Ratio is 0.904 = 0.904 + 0.000 + 0.000

STRESS CHECK FORCES & MOMENTS
B M33 M22 v2 V3
Combo 9 -174510.191 0.000 0.000 -45.391 =209.375

AXTAL FORCE & BIAXIAL MOMENT DESIGN (H1-1a)
Pu phi*Pnc phi*Pnt
Load Strength Strength
174510.191 193042.472 211248.000

Mu phi*Mn Cm

Moment i ‘act
Major Bending 0.000
Minor Bending 0.000

SHEAR DESIGN

Force
Major Shear 45.391
Minor Shear 209,375

P = 128143.566 kg s P =174510.191 kg 5 F, = 1900 kg/cm?

e ol 5 sl o dadl guin i€ 5

_ P,  174510.191 _ 163
¢ xF, 09x1900

Py= %Rl — Ay

(A =23.9 cm?

ry,=2.05cm

re=7.42cm

IPE180 - { t, = 0.8 cm —lail - 2IPE180@100 with PL250 x 10 —» A = 97.8 cm?
I, =1320cm?

I,=101cm

\




(e dal) ol

0.8ty <t, <1.25t; —064<t, <1 P
15 N0 0 g dagl yi
Emin e = OMUM o3l ) gk oyt Jasas

Sosbedila =g, +b—4=129+91-4=18cm

A=(2x25x1)+ (2 x23.9) =97.8cm?

25 x 13 7156.67
L = 2( 1320 + 25 X 9.5% + ——— | = 7156.67 cm* — 1, = |55 =855cm

1%25° I

I 2(101 +23.9 x 9.552 + 7165.65 cm* - r 44 sl 8.55 cm
= — — — —= ——
yy ' ' 12 ’ Yy A 97.8 ’

sl Diga 50 50 K=1 44l Gl (Bada 5 Canal Capla g0 3 00 (531 Hlga ) s

Kyl 1X2.5x100

A = 8.55

=29.23 K 200 0K

_Ky),.L: 1.%.25 %100

= 29, <4
855 2923 « 200 OK

Tyy

n. E B 2 x 2.1 x 10°
i 29.232

= 24258.36

A, =471 |5 2471 P21 1393237 A<2
; — — —_—— — )
S 2400 ' = e

Fy 2400
F., = O.GSBFe] Fy = [0.65824258-36] X 2400 = 2302.65 kg/cm?




P,=¢.P,=¢xF.. A, =09 x 2302.65 x 97.8 = 202679.01 > 174510.191 ok

10 5 Jb s sa pALaS Cud i

i 56 < 0.38 LKA 11.24
— =. E — g,
2x0.8 2400

ke 27.55 < 0.38 2Lt 11182
—) — i . —_— = .
0.53 2400

{D=t1—2mm=8—2=6mm
Dpin = 5mm

LT T LR T TR R R R T AT EETTE T TR DR R AR R TR ALY
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BEAM:CIDI1 (B24)

STORY1

Story Level: STORYI]

Element: B24

Section Name: IPE270

Frame Type: Ordinary Concentrically
Station: 2.642

Combo: CO2

Classification: Compact

.800

.005 122=4,200E-06 133=0.19

6.222E-05 s33=4.289E-04
fy=24000000.000

P-M33-M22 Demand/Capacity Ratio

STRESS CHECK FORCES & MOMENTS
P M33
Combo—-CO0O2 0.000 8658.482

AXIAL FORCE & BIAXIAL MOMENT DESIGN
Pu
Load
0.000

Mu phi*Mn
Moment
Major Bending 8658.482
Minor Bending }.000

SHEAR DESIGN

Phi*Vn

Stxr

Braced Frame

0.828 = 0.000
M22
0.000

(H1-1b)
phi*Pnc pt

IREEaEE

HHH

z33=4.840E-04

+ 0.828 + 0.000

V3
0.000

11 *Pnt

Strength Strength
86641.961 $9144.000

B2

Stress

ength Ratio

Major Shear 366.811 23094.720 0

Minor Shear

END REACTION MAJOR SHEAR FORCES

Left End Load
Reaction Combo

-7801.301 C

= 8658.482 kg.m

_ L My _ _ 8658.482x100
=M,=F.2, - ~ i M, I

z
- §, = —— = 357.9 cm3 — [PE270 <a3

1.1

.200 0

.038
.000

Right End Load
Reaction Combo

026 7801.301 Co26

= 2400 X Z,, -

(

= [IPE270 - <

\

Z, = 400.86cm?

h=27cm
by =13.5cm

tr =1.02cm
t, = 0.66 cm
Z, = 484 cm?
1y =3.02cm




L, =1.76.% JFE = 1.76 x 3.02 x |22 = 157.23
¥

2400
L, =100 cm

.-’JL\:’-‘}?J\JJSLJ:‘L‘S

1 ga ailas (2

_JJ]J&.!PJJ.;MJAL;&LAS

h 21.9
Aw ===

= = 33.18

=4 >4
A, = 3.76F =376x [22X2%° = 1112 !
Fy 2400

SO 2 Ol (o ge (RS
SO sy (prada g GULS J IS 4 lide i W ALl s g akalia 0V

.M, =0.Z,.F, = 0.9 X 484 X 2400 = 1045440 kg.cm = 1045440 kg.m = Q. M, = M,

— 10454.40 = 8658.482 — [PE270 Y2l 5>

V,=866.811Kg

) < 2.24 g 66.26 48 33.18 < 2.24 el Ely 66.26
— : —_— B - —= 2 5 —_— =
£~ Fy 0.66 e 2400

C,=1 -V,=06.F,.A,.C, = 0.6 X 2400 x (0.66 X 21.9) x 1 = 20813.8kg

9.V, = 1 x 20813.8 = 20813.76 kg — @.V,, = V,, — 20813.8 > 866.811 kg — IPE270 2>l sa

58




‘J’;‘H@’m@‘_}hﬁnﬁsw&bIJ-’IK_;‘)QY}‘MBJ-:JJJJ&H‘)J v
1

M,qr(DL) = 5400.183 kg.m Mo (LL) = 1272.168

Mpox X8  5400.183 x 8

kg
qdou = 12 = 182 ~ 1875.06 /m

5 ﬂt 5 x 1875.06 x 480*

Amax(DL) = 354 BT = 384 x 100 x 2.1 x 106 X 5790

= 1.06ecm

i) sl (2

Mpax X8 1272.168 X 8

k
Gun = —— = ———— ~ 441725y

ql* 5 x 502.57 x 480*

Amax(LL) = 30 - FT = 382 % 100 x 2.1 X 106 x 5790 _ >-2>1em

L
A(DL+LL) £ 340 2em = 1.06 + 0.251 = 1.311 <2 sbh Jlg>

L
A(LL) < 35— 0251 <133 b s>




BEAM:B1C1 (B23)

STORY 1

Story Level: STORYI]

Element: B23

Section Name:lPE180

Frame Type: Ordinary Concentrically Braced Frame
Station: 2,373

Combo: CO1

Classification: Compact

L=4,800

A=0.002 i22=1
522=2.220E-05
E=2.100E+10
RLLF=1.000

.010E-06 i33=1
533=1.463E-04

fy=24000000.000

.317E-05
r22=0.021
Ry=1.500

is

P-M33-M22 Demand/Capacity Ratio

STRESS CHECK FORCES & MOMENTS
123 M33
0.000 2652.224

Combo COo1

AXIAL FORCE & BIAXIAL MOMENT
Pu

Load
g.o000

DESIGN (H1-1b)
phi*Pnc
Strength
40590.760

phi*Mn

Capacity

Major Bending 3585.600
Minor Bending )9

SHEAR DESIGN

Phi*Vn
ength
363.840
.801

L]

)
2

Shear
Shear

Major
Minor

Ry

ra
=

END REACTION MAJOR SHEAR FORCES
Left End
Reaction
-2323.964

=2652.224 kg.m

Load
Combo

C026

M
::bﬂ)::f?‘Z% —):f

_ 2652.224x100
al 0.9

M,

z
1—:’2 = 109.64 cm?® — IPE180 a3l — JPE180 — <

s S& -

= 2400 X Z, - Z,

pPhi*Pnt
Strength
51624.000

K L

Factor Factor
1.000 1
1.000 1

Factor
0.951

0.001

O
.UOU

0oo

Load
Combo
C026

= 122.78cm*

( h = 18cm
bf =91cm

tf =08cm
tw = 053 cm
Zp = 166.4 cm?

ry = 2.05cm
\

=

B o)

Factor

1.

000
uiu




L=176.x. & =196%205% P2¥ _d067
4 Y IR 2400

L, =100 cm
A1 3 S RS

1 g el (2

Aol 3 a5 JUb s ge (SIS

Ay =2=28x275
0.53

Wit
- -4 >4
A, = 3.76JFE=3.76>< }%= 1112
y

A1 Ol (prua ge S
AN 35y gaiin g LS J SIS 4 Jlide B oV B Leada gl akalia

O.M, =0.Z,.F, =09 X 166.4 X 2400 = 359424 kg.cm = 3594.24 kg.m - O.M,, = M,,
— 3594.24 > 2652.224 - IPE180 Y2 s>

V.=0Kg

A< 2.24F = 66.26 - 25 = 275 < 2.24 221" _ 66.26
tw Fy 0.53 2400

C,=1-V,=06.F,.A,.C, = 0.6 X 2400 x (0.53 X 14.6) x 1 = 11142.72 kg

@BV, = 1x 16128 = 16128 kg — 9.V, = V,, » 16128 > 0 — IPE180 21l 5a
61




‘J’;‘H@’m@‘_}hﬁnﬁsw&bIJ-’IK_;‘)QY}‘MBJ-:JJJJ&H‘)J v
1

M,par(DL) = 1894.446 kg.m Mpax(LL) = 0

Mpox X 8 6144.265 X 8

k
qdou = 12 = 182 ~ 657.79 g/m

5 ﬂ‘_ 5 X 657.79 x 480*

Amax(DL) = 354 BT = 384 x 100 x 2.1 x 106 x 1320

= 1.64cm

i) sl (2

My X8 0x8 kg
Qur) = 2 e 0 /m

ql* 5 x 0 x 480*

Amax(LL) = 3g7 FT = 380 x 100 x 2.1 X 106 x 1320~ ™

L
Agu(DL +LL) < 220 = 2Zem = 164+ 0=1.64 <2 by

L
A(LL) < Sﬁ - 0 < 1.33 00 Uy




BEAM:CIDI (B22) STORY1

Story Level: STORYI] i
Element: B22

Section Name: IPE270

Frame Type: Ordinary Concentrically Braced Frame
Station: 2.528

Combo: CO2

Classification: Compact

HHH

122=4,200E-06 1i33=5.7¢ 5 2=9_700E-05 233=4.840E-04
s33=4.289E-04 g 3 .92
fy=24000000.000

P-M33-M22 Demand/Capacity Ratio i .94 0.000 + 0.942 + 0.000

STRESS CHECK FORCES & MOMENTS
P M3 V2 V3
Combo coz2 0.000 51.519 0.000

AXIAL FORCE & BIAXIAL MOMENT DESIGN (H1-1b)
Pu phi*Pnc phi*Pnt
Load Strength Strength
0.000 85813.651 ©5144.000

Mu phi*Mn
Moment
Major Bending 9851.519

Minor Bending 0.000

SHEAR DESIGN
Vu
Force Strength
Major Shear 0.000 23094.720
Minor Shear 0.000 29743.200

END REACTION MAJOR SHEAR FORCES
Left End Load Right End Load
Reaction Combo Reaction Combo
C026 8269.900 C026

M, =9851.519kg.m

= Fy.Zy, =t = M,

__ 9851.519x100
. 0.9

= 2400 X Z,, = Z, = 456cm®

r h=27ecm
bf =13.5¢cm
z, tr =1.02cm
T 407.2 cm® = IPE270 <\a3l - [PE270 - { t, = 0.66 cm
Z, = 484 cm?

= 3.02ecm

\




2.1x106

L,=176.7,. ‘i = 1.76 x 3.02 X = 157.23
Fy 2400
L, =100 cm

Ajlaia g, IS GOllS

1 ga ailas (2

_JJ]J&A»JJQ@.\AJAL;&LAS

=B 29
Ay =7=2"23318

=4 >4
A, = 3.76F =376x [22X2%° = 1112 !
Fy 2400

SO0 s Ol (o ge (RS
S0 sy (praage GULS J IS 4 e i W ALl s g akalia 2V

.M, =0.Z,.F, = 0.9 X 484 X 2400 = 1045440 kg.cm = 1045440 kg.m = .M, = M,

— 10454.40 = 8658.482 — [PE270 Y2 <l 5=

V.=0Kg

h & 204 g 66.26 a9 33.18 < 2.24 Sl e 66.26
r— 5 _——= B - —= 2 5 —_— 5
= Fy 0.66 .

2400

tw

C,=1 -V,=06.F.A,.C, = 0.6 X 2400 x (0.66 x 21.9) X 1 = 20813.8kg

9.V, = 1x 20813.8 = 20813.76 kg — ©.V,, = V,, — 20813.8 = 0 kg — IPE270 32 s»
64




.Jﬁ&g’m@\ﬁﬁnﬁ;&ﬂ&bJﬂ&j?}nﬂad&é_;ﬁéﬁnﬁ v
1B

M,par(DL) = 6144.265 kg.m M,ae(LL) = 1447.458

Mpax X8 6144265 x 8 kg
qdou = 12 = 52 ~ 1966.16 /m

5 ﬂ‘_ 5 x 1875.06 x 500*

Amax(DL) = 354 BT = 384 x 100 x 2.1 x 106 X 5790

=1.32cm

i) sl (2

Mpax X8 1447.458 x 8 k
Qo == — =g~ 46318/

ql* 5 % 502.57 x 500*

Amax(LL) = 352 BT = 382 x 100 x 2.1 X 106 X 5790

=0.31cm

L
A(DL+LL) < 220 =2cm - 132+ 031 = 1.63 < 2.08 s Lly>

L
P . . u.-ll
A(LL) < 360—»031<1383L»_,.-?




1 gy Lt o) o gpen ek

Oy g€ e paldiid 2350 I 8 aa ) jhe il ] alald 4 a8 Sla gl G ) laaialy sl sl ()
aiab ) aias SO JSE X a2 ok 4o 1 0 S e danlaa | Aail (55 (e aliald 2l ol s
)5 O (5 it 5 5w 48 Sl (520l ) ()l S 2l g 5 il ) b 2w ) (e LTS
400 8 e ciial (S Jsh 358 oz sl ) ) n (e i) (39 Sg s 2l £ g (l 0,308 e
A0l 7 e 4 4l oS e H5hI 0.67 LY D 2 50.5 e X e 3 1) K e g (20
sk 205 3a s (e (Jual B3 s 2 g 5 () S (0 ATU gl il 5l aian Sy SV

258 on psiia ] il 2 e 5 a3 15K laie 128 il e Sl LS




BRACE:D1(X) ELE:A2-B2 STORY:1

Story Level: STORY1

Element: Dl

Section Name: 20PN120

Frame Type: Ordinary Concentrically Braced Frame

Station: 2.795

Combo: COS

Classification: Non-Compact

L=5.590

A=0.003 i22=7,443E-06 . 282 6 222 5 EGE 04 233=1.463E-04

522=1.241E-04 833=1.214E- r22=0.047 r .046 alpha=90.000
100E+10 fy=24000000. U y

RLLF=1.000

P-M33-M22 Demand/Capacity Ratio i Disid 0.762 + 0.006 + 0.000

STRESS CHECK FORCES & MOMENTS
P
Combo co9 -38736.257

ORCE & BIAXIAL MOMENT DESIGN (H1-1a}
Pu phi*Pnc phi*Pnt
Load Strength Strength

38736.257 50802.158 73353.600
phi*Mn

Major Bending
Minor Bending

SHEAR DESIGN

Phi*Vn
Strength
121 .?rD
0516.637

Major Shear .637 2
Minor Shear 4 } 3

END REACTION AXIAL FORCES
Left End Load Right End Load
Reaction Combo Reaction Combo
-38769.580 Co26 -38528.338 C026

P,=38736.257kg s F. = 1760 kg/cm?
P, _ 38736.257

A
X . — ;i 2 _9= ’ ian
=¢XF,.Ayg— A, ¢xF“ 09 x 1760 24.5cm 2 12.25 cm

( A=17 cm?
ry,=1.59cm
r.=4.62cm

- 120 S Hasl - UNP120-4 t,=0.7 cm

I, = 364cm?®

I,=43.2cm




I, 744.64
I, =2(43.2 + 17 x 44%) = 74464 cm* 1y = 2 - bBxr= 4.68

Ly 728

I3 =2 X 364 =728 cm* —>r33=\}7=‘j2x17=4.636m

 Ks3.L 0.5 x5.59 % 100

A3z = =50.82 « 200 0K
33 5;5

L _0.67 x 5.59 x 100
- 5.07

=73.87 « 200 0K

n2. E » % x 2.1 X 108
- 73.872

1, =471 |5 47 B2 1393237
- 2400 7

Fy 2400 .
Fo =|0.658%| F, = 0.658—3?98.24] X 2400 = 1842.27 kg/cm

= 3798.24

P,=¢.P,=¢xF.,. Ay =09 x 1842.27 x 2 x 17 = 56373.462 > 38736.257 ok
S (K (a4

L
<300 - —<300 »L<525cm
¥ouin 1.75

i &
<7 Amax =L < 10059 cm

Tmin

2UPN120+6[PL25 X 5 x 1]@100 cm




BRACE:D1 (X)

ELE:A2-B2

STORY:2

Story Level: S
Element: DI
Section Name:
Frame Type:
Station: 2.982
Combo: CO0O9
Classification:
,=5.963

A=0.003

TORYZ2

2UPN120

Non-Compact

122=7.443E-06
833=1.214E-0

i33=7
4
fy=24000000.000

.282E-06
r22=0.047
Ry=1.100

P-M33-M22 Demand/Capacity Ratio

STRESS CHECK FORCES &
P
41366

Combo Cc09

AXIAL FORCE BIAXIAL MOMENT
Pu
Load

41

1366.663

&

Mu
Moment
19.475

1.13¢

Major Bending
Minor Bending

SHEAR DESIGN

Vu
Force
23.262
0.545

Major
Minor

END REACTION AXIAL FORCES
Left End
Reaction
-41409.983

P, =41366.663 kg

MOMENTS

DESIGN
phi*Pnc
Strength
48673.368

phi*Mn
Capacity

/ Facto
= 1 n

Phi*Vn

Load
Combo
C026

F., = 1760 kg/cm?

_ 41366.663

Pu=¢chr.Ag—)Ag—¢xF
cr

— 12(}uﬁajdﬁiiﬂ|—+[]Nq’120 _)4

T 09x1760

Cm

0.850

Ordinary Concentrically Braced Frame

z22=1.450E-04
046

r33=0

(H1=-1a)

phi*Pnt
Strength
73353.600

Bl
r Factor

Right End
Reaction

—41183.306

2cm?

z33=1.463E-04
alpha=9%0.000

B2
Factor
non

- U

< Uuu

Load
Combo
CO26

A
9 )
=13.1
- 2 cm

( A=17 em?®

r,=159cm
r,=4.62cm
t,=0.7cm

I, = 364cm?®
I,=43.2cm

!




I, 744.64
I, =2(43.2 + 17 x 44%) = 74464 cm* 1y = 2 - bBxr= 4.68

Ly 728

I3 =2 X 364 =728 cm* —>r33=\}7=‘j2x17=4.636m

 Ks3.L 0.5 5.96 % 100

A3z = =54.18 « 200 OK
33 5;5

L _0.67 x5.96 x 100
- 5.07

=78.76 K 200 0K

n2. E » % x 2.1 X 108
- 78.762

1, =471 |5 47 B2 1393237
- 2400 7

Fy 2400 b
F.. =|0.658F| F, = 0.658—3341,24] X 2400 = 1776.82 kg/cm

= 3341.24

P,=¢.P,=¢xFq.A,=09x1776.82 % 2 x 17 = 54370.69 » 41366.663 ok
S (S (4

L
<300 - —<300 »L<525cm
¥ouin 1.75

i &
<7 Amax =L < 10059 cm

Tmin

2UPN120+6[PL25 X 5 x 1]@100 cm




BRACE:D1 (X) ELE:A2-B2 STORY:3

Story Level: STORY3
Element: D1
Secticon Name: ZUPN100
Frame Type: Ordinary Concentrically Braced Frame
Station: 2.982
co9
fication: Non-Compact

] 4., 1( : .0 z233=9.844E-05
2E r22=0.0¢ r ) . alpha=90.000
0. u

06

122—4.T¥ E-06
2
0

8.21
ooooo

"

{
3=
24

P-M33-M22 Demand/Capacity Ratio i -325 = 0,912 + 0.012 + 0.000
STRESS CHECK FORCES & MOMENTS
Combo co9

ORCE & BIAXIAL MOMENT DESIGN (H1-1a)
Pu phi*Pnc phi*Pnt
Load Strength Strength
32447.994 35573.066 58147.200

Mu phi*Mn

Moment Capacity
Factor
Major Bending
1349
Minor Bending

SHEAR DESIGN
Phi*Vn
"t'erqth
Major Shear 38.21 15241.026
Minor Shear E FRC T 26022.82J

END REACTION AXIAL FORCES
Left Enq Load Right End Load
F?dv Combo Reaction Combo
C026 -32413.654 Co26

P, =32447.994 kg Fcr = 1760 kg/cm?*

P, 32447 994 Ag
= 20.5cm? -»—
¢ X Fc,, 0.9 x 1760 2

=¢xF.A,— A, =10.25 cm?

(A=13.5cm?
r,=1.47cm
r=391cm
—= 100 56 a3l - UNP100 - < ¢, = 0.6 cm

I, = 206cm?

!y =29.3cm




I» 479.86
I, =2(29.3 4 13.5 % 3.95%) = 479.86 cm* -1y, = — = emE— 422 cm

_ _ 4 _ 133_ 412 _
133—2X206—4‘12€m - ¥33 = T— m—&‘)cm

K33 =0.5 ,K,; = 0.67 X 2l

L 0.5 % 5.96 x 100

=7641<« 200 0K
3.9

.L 0.67 x5.8x100

=921« 200 0K
4.22

_mE_ m?x21x10°
B T 9212

A 4.71 = 4.71 iy 139.3237 A<A
- — ;: —_— = - — . o =
L F, 2400 e

Fy 2400
Fo = |0.658%| F, = 10.658—2443.4] X 2400 = 1590.96 kg/cm?

F. = 24433

Py=¢.P,=¢XxFe.A, =09 x1590.96 X 2 X 13.5 = 38660 > 31615.60 ok
S (S gy (4

L
< 300 -)m-<300 = L<441cm

Tmin

L

3
< i Amar 2L <101.5cm

Tmin

2UPN100+6[PL200 x 50 X 10]@100 cm




BRACE:D1 (X)

ELE:A2-B2

STORY:4

Story Level: STORY4

Element: DI

Section Name: 2UPN100

Frame Type: Ordinary
2.982

Sl
Co9H

10

06
.212E-05
000.000

Concentrically Braced Frame

?SF 04

P-M33-M22 Demand/Capacity Ratio is

STRESS CHECK FQORCES &
P
Combo cCo9

AXIAIL, FORCE & BIAXIAL MOMENT
Pu

Load

Major Bending
Minor Bending

SHEAR DESIGN

Shear
Shear

Major
Minor

END REACTION AXIAL FORCES
Left End

Reaction
-29306.456

P, = 29165.547 kg

P,

-29165.

MOMENTS

M33
5417 -26.012
DESIGN (H1-1a)
phi*Pnc
Strength

phi*Pnt
Strength
58147.200

rJDJLl y

%)
-1 43}
o O ot
= PN
) o 0
oo M0
WO

Right End
Reaction
-29131.208

F, = 1760 kg/cm?

_29165.547

)(FcrA —’A
= “PxFy

= 100 A5 Hss - UNP100 - |

8.
09 x 1760 — L8:4cm’

(A =13.5cm?
Ty = 1.47 cm
=3.91cm
=0.6cm
= 206cm?
=293 cm

Ag
- ?Z-—-Q.Z

233=9.
alpha=%0.000

Load
Combo
C026

cm?

844E-05




B - " _ I3 B 412 .
133 =2x206 =412cm —* V33 = T = m =39cm

K33=0.5 ,K22=0.67 X-‘-‘-JL‘

.L _0.5x5.96x 100
N 3.9

=7641« 200 0K

L 0.67 x5.96 x 100

=921« 200 0K
4.22

n.E n?x21x10°
Fo=—g-=—o5— = 24433

A 4.71 = 4.71 i L 139.3237 A<
—— —_—= 4, —_— = : — :
3 F, 2400 Bl

Fy 2400 ;
F., =10.658%| F, = 10.6582443,4] x 2400 = 1590.96 kg/cm?

P,=¢.P,=¢xXF,.A; =0.9x1590.96 x 2 X 13.5 = 38660 > 29165.547 ok
s S Ko gas (ali(4

L
<300 ———<300 >L<44lc
T oin BT E En

L 3
<-4 <1015
o < g Amax =+ L cm

2UPN100+6[PL200 x 50 x 10]@100 cm




|

j

-
——
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BRACE:D10(V) ELE:A3-A4 STORY:1

Story Level: STORY1

Element: D10

Section Name: 20PN120

Frame Type: Ordinary Concentrically Braced Frame

Station: 1.786

Combo: COl4

Classification: Non-Compact

L=3.571

A=0.003 i22=7,443E-06 . 282 6 222 5 EGE 04 233=1.463H

522=1.241E-04 833=1.214E- r22=0.047 r .046 alpha=90.000
100E+10 fy=24000000. U y

RLLF=1.000

P-M33-M22 Demand/Capacity Ratio i . 0 .765 + 0.015 + 0.000

STRESS CHECK FORCES & MOMENTS
P % M22
Combo col4 -39719.414 B 673 0.000

ORCE & BIAXIAL MOMENT DESIGN (H1-1a)
Pu phi*Pnc phi*Pnt
Load Strength Strength

414 51929.888 73353.600
phi*Mn

Major Bending
Minor Bending

SHEAR DESIGN

Phi*Vn
Strength
121 .?rD
0516.637

Major Shear 4.531 2
Minor Shear ! ) 3

END REACTION AXIAL FORCES
Left End Load Right End Load
Reaction Combo Reaction Combo
-39752.738 C026 -39686.091 C026

P,=39719.414kg s F, = 1760 kg/cm?
P,  39719.414

A
X . — J 2 _9= : ian
=¢XF,.Ayg— A, ¢xF“ 09 x 1760 25.1cm 2 12,55 cm

( A=17 cm?
ry,=1.59cm
r.=4.62cm

- 120 S Hasl - UNP120-4 t,=0.7 cm

I, = 364cm?®

I,=43.2cm




I, 744.64
I, =2(43.2 + 17 x 44%) = 74464 cm* 1y = 2 - bBxr= 4.68

Ly 728

I3 =2 X 364 =728 cm* —>r33=\}7=‘j2x17=4.636m

 Ks3.L  1x3.57 x 100

A3z = =649 « 200 OK
33 33 5.5

L _1x3.57x100
- 5.07

=704« 200 OK

n2. E » % % 2.1 X 10°
- 70.42

A 4.71 - 4.71 gaaty 139.3237 A<i
L= 4, — =4, —_—= 5 - .
2 F, 2400 T

Fy 2400 2
F. =|0.658F¢| F, = 0.6584181.9l X 2400 = 1887.5 kg/cm

= 4181.9

P,=¢.P,=¢xF..A,=09x1887.5% 2 x 17 = 57758 > 39719.414 ok
S (S (4

L
<300 - —<300 »L<525cm
¥ouin 1.75

i &
<7 Amax =L < 10059 cm

Tmin

2UPN120+4[PL25 X 5 x 1]@100 cm




BRACE:D10(V) ELE:A3-A4 STORY:2

Story Level: STORYZ2
Element: D10

Section Name: 2UPN120

Frame Type: Ordinary Concentrically Braced Frame
Station: 2.085

Combo: C0l14

i22=7.443E-06  i33=7.282E-06 222=1.450E-04 233=1.463E-04 _——)
s33=1,214E-04 r22=0.047 1r33=0.046 alpha=90.000
fy=24000000.000 Ry=1.100

P-M33-M22 Demand/Capacity Ratio

STRESS CHECK FORCES & MOMENTS
P
Combo cC0l4 -37246.74¢6

AXIAL FORCE & BIAXIAL MOMENT DESIGN (H1-1a)
Pu phi*Pnc phi*Pnt
Load Strength Strength
37246.746 47106.977 73353.600

M1 phi*Mn Cm ? K
Moment Capacity Factor tor 'tor Factor Factor Factor
Major Bending 60.641 2621.520 1.000 128 .000 .000 .000 1;316
Minor Bending 0. i 2679.636 1.000 ) D00

SHEAR DESIGN
Vu Phi*Vn
Force Strength
Major Shear 0.316 21213.360
Minor Shear 0.039% 30516.637

END REACTION AXIAL FORCES
Left End Load Right End Load
Reaction Combo Reaction Combo
-37290.066 CO026 -37203.426 C026

P, =37246.746 kg s F. =1760kg/cm?*

P, 37246746 _
@ xF, 09x1760

P,=¢xF,. A, A,

= 120 Shsb sl —» UNP120 - |

I, = 364cm?
I,=43.2cm




I, 744.64
I, =2(43.2 + 17 x 44%) = 74464 cm* 1y = 2 - bBxr= 4.68

_ _ 4 Mz | 728
I3z =2x%X364=728cm =T33 = 3= 2)(17—4.636‘??1

Kss.L 1x4.1x100

= 7455 « 200 OK
33 5.5

A3z =

Ky L 1x4.1%100

=80.87 <€ 200 0K
T22 5.07

’122 T

o n?. E B m x 2.1 X 10°
- ~ 80.872

A, =471 |5 =471 P21 1393237
e EEE RS 2400 7

F, = 3169.15

i
Fo = [0.653&

F ] 2400

F,= 0.658___3169.151 X 2400 = 1748.04 kg /cm?

P,=¢.Py=¢XFoAy=09x1748.04 X 2 x 17 = 53490.024 » 37246.746 ok
S (S 3y (4

L L
—— 0300 = —<300 =1L'<525'em
Tmin 1.75

i @
<7 Amax =L < 10059 cm

T'min

2UPN120+4{PL25 x5 x 1]@100 cm




BRACE:D10 (V)

ELE:A3-A4

STORY:3

Story Level: STORY3
Element: D10
Section Name:
Frame Type:
Station: 2.065
Combo: COl14
Classification:

2UPN120

Non-Compact
i22=7,443E-06 i33=7
-04 $33=1.214E-0

fyv=24000000.00

3
‘._‘|r
0

P-M33-M22 Demand/Capacity Ratio

STRESS CHECK FORCES & MOMENTS
P

Co1l4 -35669.594

Combo
BIAXIAL MOMENT DESIGN
Pu phi*Pnc

Strength
47106.977

Load
35669.594

Mu

Moment

Major Bending 58.829
Minor Bending 0.000

phi*Mn

SHEAR DESIGN

vu
Force
1778
0.294

Shear
Shear

Major
Minor

END REACTION AXIAL FORCES
Left End
Reaction
-35712.914

Fe

Combo
C026

1760 kg/cm?

P, =35669.594 kg

Py 35669.594

9" pxF,

P,=¢xF,.A,— A

= 09x1760 _ 2

Ordinary Concentrically Braced Frame

.450E-04
).046

(H1-1a)

phi*Pnt
Strength
73353.600

Stress
Ratio
8.380E-05
9.642E-06

Right End
Reaction
-35626.274

2.5cm?

( A=17cm?
r,=159cm
r.=4.62Zcm
t, =0.7cm
I, = 364cm?

!y =43.2cm

z33=1.463E-04
alpha=90.000

0.000

L
Factor
1.000

1.000

Load
Combo

Co26

A
g9 _ ~yy 2
- =11.2
cm




I, 744.64
I, =2(43.2 + 17 x 44%) = 74464 cm* 1y = 2 - bBxr= 4.68

_ _ 4 Mz | 728
I3z =2x%X364=728cm =T33 = 3= 2)(17—4.636‘??1

Ks3.L 1x4.1x100

= 7455 « 200 OK
33 5.5

A3z =

Ky L 1x4.1%100

=80.87 <€ 200 0K
T22 5.07

’122 T

o n?. E B m x 2.1 X 10°
- ~ 80.872

A, =471 |5 =471 P21 1393237
e EEE RS 2400 7

F, = 3169.15

i
Fo = [0.653&

F ] 2400

F,= 0.658___3169.151 X 2400 = 1748.04 kg /cm?

P.=¢.Py=dxF.Ay=09x1748.04 x 2 x 17 = 53490.024 > 35669.594 ok
S (S 3y (4

L L
—— 0300 = —<300 =1L'<525'em
Tmin 1.75

i @
<7 Amax =L < 10059 cm

T'min

2UPNI120+4{PL25 x5 x 1]@100 cm







