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PROJECT OF Steel Structures
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C.=070(222)" =067<070 NOTGOOD - C,=0.70 ol a ety sl s sl
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(€y) sk i 1 cups

GIH-6-10-6 sty ek b |y ol ol 00 ) Gilizee Sl Sl (1 3k iz Sl o Lol o O, e i Eoen 3ilas

bl ol oo ol lade i cpl (W) Gl @ dxgi b oS et ol Cons

C, = 2.0

(Cp) B sl o

ol ol lgre leislo Lo &l yhe aids e 5-6-10-6 ot ;8 o po (pl il (o>, HLad o po 990 drwlome Jb 4T oo yo 0,5
ra)ymu.:‘ ‘_g|).3 KV AQ‘PL;QLA,.L&LQJWL» 4\3..».5)")95;\..: QLAS:}L..; s‘_g);»)l.} oo Ao 4\.1_>).o).> o w}f =‘>4.’4.>5.’L:
Pl lg i Gone 7-10-6 S gillas oS ooliinl > Lid Colps iy gl il Gne 7-10-6 Lo 51 ST cl

Cp a2 Cadgo
0.80 (5,La8) ob s ) 0929 51y
-0.50 (iSe) ok 4 oty 0929 1
-0.70 (U50) 3L b (55l50 0525 sl
-1.00 (U55%) pb sl 2

B L ol polie

tad salss b s oo 0y b lude ol 5

P,_; =1.00 X 0.613 X 0.70 x 2.0 X 0.8 = 0.687 kN /m?
P,_, = 1.00 X 0.613 X 0.765 X 2.0 x 0.8 = 0.750 kN /m?
P, = 1.00 X 0.613 X 0.70 X 2.0 X (—0.5) = —0.429 kN /m?
P; = 1.00 X 0.613 X 0.83 x 2.0 X (—0.7) = —0.712 kN /m?
P, = 1.00 X 0.613 x 0.83 x 2.0 X (—1.0) = —1.018 kN /m?
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. } Py = 0.712 kN /m?> ™
P, = 1.018kN/m T TS EEEEEEE NN
F L 4 F &a A B F Y F Y L 4 b
NE ]
= —*
e —
(=)
w —
~
=] > I
Il » [
ell » | NE
' L =
.
L& - ]
gl—si)l = 26.00
N 2080 ™ =
E i~ O
£ . "
5 » —w A
& * =
o -
I r =
- - o
I
- L
~ | 21.00 ] 21.00
» =
=
L B J ¥ ¥ ¥ ¥ ¥ *r Y Y Y Y Yrvroevnoryr
" Py = 0.712 kN /m? Y,

3lym e 53y o 55505 S i o by 5 0 ol sl 5 ] 558 polia sl S Jlacl ]y 3o )5 3L 5,08 S el 5
a5y 5 Pl akeb 2 3l ol 55 055 (B8 e | il wnly Ol (o0 e 59 50 1SSk sk (g sles (28 L 5 035 o8 B 0L L
5 agac o35 1y 53l (S5l 5 5sSls S 5 S sledis 3,90 55 12 1l 20 0anlS 1 ol 3,0l & o 5 4 5 033 VL
Ly Ll as el p3Y 5 005 Cpmed mol ol 4 Culy g ol 4y g; 0929 40 00)ly sla,lid Jlade Ll .clls walgss ojle (>l jo (gl eaisS s

b og wales pln ol oy 5l ol aly (o ke Coled )3 pmles oz oo

Voying = (0.687 x 12.00 X 26.00) + (0.750 X 8.80 x 26.00) + (0.429 x 20.80 X 26.00) = 617.9472 kN
Viping = 63017.25474 kgf = 63.02 tonf
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o % el

ISl 39 ol oo Dlads (5 dulore Caond (0 05l (59 dle j 9 W5lo 0 IS il (69, maiei g ojle SBrw Aculone ;o Ladd ablis oyl

o, lee (st Jadd ool colaiul 1,8y (guis)lee OB e 51 Byl 90 10 9 puioren ko I8 SOkgf/mz Sade ply oo, ek |,

el ji3e s o sl ool

adb abgS (ygim SHLS g o pgiw » o 5leeo
1 2 IPE 220 2 IPE 240 2 IPE 270 IPE 270 2 UPN 200
2 2 IPE 220 2 IPE 240 2 IPE 270 IPE 270 2 UPN 200
3 2 IPE 200 2 IPE 220 2 IPE 240 IPE 270 2 UPN 180
4 2 IPE 200 2 IPE 220 2 IPE 240 IPE 270 2 UPN 180
5 2 IPE 180 2 IPE 200 2 IPE 220 IPE 270 2 UPN 160
6 2 IPE 180 2 IPE 200 2 IPE 220 IPE 270 2 UPN 160
(1037 750 539) Wlinb (439 dmmlono
Story 7 4t g )
Jol 0350 5l il 03,5 e 0035 9 0300 ()9 S 90 | () DliLL (59 Aeulre o
Story 6 oL Sk sy aa Jolas 5l ojlo ClSl Jolas (o )b cdiar hUS (j9) bt (o (59
Aol oo i xbaw 539 9 4l G61 L el 55 0y Jb aBb go a)lgs g a4l ol
Ol &S oy mez 0y 5L 5l ey L) o0 pe b eSS sl 05 H5e (59 dnalne (sl
Story 5 520% nlp el ialns 2800 o lutin] Glas 6 )ls 5,5 b bzl sl ws o
25k (0 20% 5 e el s
Story 4
Story 3
Story 2
Story 1
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(4l y3) ot Al ()59 dpmwlno
ey Slodo
o 5 B 26.50 x 462.00 = 12243.000 kgf
s sl 03 4977.672 kgf
W B 030 (335 12243.000 + 4977.672 = 17220.672 kgf
S 26.50 x 150.00 = 3975.000 kg f
ALy 3 05 ()9 3975.000 kgf
ity o 17220.672 + (0.20 x 3975.000) = 18015.672 kgf = 18.016 tonf

b 2B slalps (g ale

1 e 5870 ¢ g5l 900 2 o5 Jleo e 470 ¢ 55L L2 5 jless 20 8.80

1
5% (270 - 030) x ((0.70 x 8.80 x 283.50) + (4.70 x 283.50) + (4.70 x 227.50)) = 4977.672 kgf
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(pL) iy ailado (39 dumwlno

JL S lado
s 00 039 455.50 x 462.00 = 210441.000 kgf
B srles g 16456.192 + 26990.32175 = 43446.514 kg f
aly ol 05 0 39 (4.62 x500.00) + (14.54 x 485.00) = 9361.900 kgf
pbos e 39 210441.000 + 43446.514 +9361.900 = 263249.414 kgf
G 055 039 455.50 x 150.00 = 68325.000 kgf
aly ol 03 439 (4.62 x500.00) + (14.54 x 500.00) = 9580.000 kgf
pb sy 39 68325.000 + 9580.000 = 77905.000 kgf
ol 3o 263249.414 + (0.20 x 77905.000) = 278830.414 kgf = 278.830 tonf

b ()1 slajles 09 dmloxe

55 g0 304370 04 5 e 503460 01 o5 Jles e 470 ¢ gi5b e 2 b Gl e 470 ¢ 45 L2 Sl 5 8.80

1
(E X (2.70 — 0.30) x ((0.70 x 8.80 x 283.50) + (4.70 x 283.50) + (4.70 x 227.50))) + (34.60 x 171.60)

+ (43.70 x 126.80) = 16456.192 kgf

o=l B slajles (59 ale

1 s e 5e43.70 5550 L2 s e 0 43.70

1
5 X (320 = 0.30) x ((43.70 x 227.50) + (0.70 x 43.70 x 283.50)) = 26990.32175 kgf

Cgmre Aoz aib loie 4 alin B bl i pb 59 257 5l aiy 3 59 455 50,0 2800 o it s,lez ialpns 1-3-3-3 u bl

oS o0 a8l 6l sy T y5e a8 6l (39 257 51 4S5 50,0 ¢ 98 o0

0.25 x 278.830 = 69.708 tonf > 18.016 ton — L ;3= 278.830 + 18.016 = 296.846 tonf
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o, adub (459 Ao

ey Hlado

Rhw 03,0 (459 455.50 X 503.00 = 229116.500 kgf
B sleles o 26990.32175 + 26990.32175 = 53980.6435 kgf

aly of) 08 0 ()39 (4.62 x 500.00) + (19.16 x 485.00) = 11602.600 kgf
oy b 0850 (459 229116.500 + 53980.6435 + 11602.600 = 294699.7435 kgf

G 055 59 (455.50 x 350.00) = 159425.000 kgf

als ol 0033 (39 (4.62 x 500.00) + (19.16 x 500.00) = 11890.000 kg f
py s 0033 (59 159425.000 + 11890.000 = 171315.000 kgf

py ddeb 039 294699.7435 + (0.20 x 171315.000) = 328962.7435 kgf = 328.963 tonf

b ()1 slajlns 09 dmloxe

1 lee 4370 55 L2 5 Ll 0 43.70

1
5 X (320~ 0.30) X ((43.70 x 227.50) + (0.70 x 43.70 x 283.50)) = 26990.32175 kgf

Ol B slajles (59 amlxe

1o Jleed 204370 ¢555L L2 o s 120 43.70

1
5 X (320 = 0.30) x ((43.70 x 227.50) + (0.70 x 43.70 x 283.50)) = 26990.32175 kgf
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el aiub (39 Ao
JL S lado
8w 0050 (459 455.50 X 503.00 = 229116.500 kgf
B srles g 26990.32175 + 26990.32175 = 53980.6435 kgf
aly ol 05 0 39 (4.62 x 500.00) + (19.16 x 485.00) = 11602.600 kgf
polez asd 08 0 (59 229116.500 + 53980.6435 + 11602.600 = 294699.7435 kgf
G 055 039 (455.50 x 350.00) = 159425.000 kgf
aly ol 03 439 (4.62 x500.00) + (19.16 X 500.00) = 11890.000 kgf
polez aib 0usy 59 159425.000 + 11890.000 = 171315.000 kgf

polex aib o) 294699.7435 + (0.20 x 171315.000) = 328962.7435 kgf = 328.963 tonf

b ()1 slajlns 09 dmloxe

1 lee 4370 55 L2 5 Ll 0 43.70

1
5 X (320~ 0.30) X ((43.70 x 227.50) + (0.70 x 43.70 x 283.50)) = 26990.32175 kgf

Ol B slajles (59 amlxe

1o Jleed 204370 ¢555L L2 o s 120 43.70

1
5 X (320 = 0.30) x ((43.70 x 227.50) + (0.70 x 43.70 x 283.50)) = 26990.32175 kgf
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pow aiub (439 dmwlxo

JL S lado
8w 0050 (459 455.50 X 503.00 = 229116.500 kgf
B slejles 59 26990.32175 + 26990.32175 = 53980.6435 kgf
aly ol 05 0 39 (4.62 x 500.00) + (19.16 x 485.00) = 11602.600 kgf
pow ainbo 03 50 ()39 229116.500 + 53980.6435 + 11602.600 = 294699.7435 kgf
G 055 59 (455.50 x 350.00) = 159425.000 kgf
aly ol 03 439 (4.62 x500.00) + (19.16 X 500.00) = 11890.000 kgf
pow ainb 0udy 39 159425.000 + 11890.000 = 171315.000 kgf
pow dibs 5g 294699.7435 + (0.20 x 171315.000) = 328962.7435 kgf = 328.963 tonf

b ()1 slajlns 09 dmloxe

1 lee 4370 55 L2 5 Ll 0 43.70

1
5% (320~ 030) x ((43.70 x 227.50) + (0.70 x 43.70 x 283.50)) = 2699032175 kgf
Omb B slajles (59 amlxe

1o Jleed 204370 ¢555L L2 o s 120 43.70

1
5 X (320 = 0.30) x ((43.70 x 227.50) + (0.70 x 43.70 x 283.50)) = 26990.32175 kgf
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£9d aub (439 Awlxo
JL S Hlado

o000 05 455.50 x 503.00 = 229116.500 kgf

B srles g 26990.32175 + 26990.32175 = 53980.6435 kgf
aly ol 03,0 539 (4.62 x 500.00) + (19.16 X 485.00) = 11602.600 kgf

oo ddbs 05,0 (y)s 229116.500 + 53980.6435 + 11602.600 = 294699.7435 kgf
s 035 (335 (455.50 x 350.00) = 159425.000 kgf
aly ol 03 439 (4.62 x 500.00) + (19.16 x 500.00) = 11890.000 kg f

pgd aib 0353 (39 159425.000 + 11890.000 = 171315.000 kgf

o b 294699.7435 + (0.20 x 171315.000) = 328962.7435 kgf = 328.963 tonf

b ()1 slajlns 09 dmloxe

1 lee 4370 55 L2 5 Ll 0 43.70

1
5 X (320~ 0.30) X ((43.70 x 227.50) + (0.70 x 43.70 x 283.50)) = 26990.32175 kgf

Ol B slajles (59 amlxe

1o Jleed 204370 ¢555L L2 o s 120 43.70

1
5 X (320 = 0.30) x ((43.70 x 227.50) + (0.70 x 43.70 x 283.50)) = 26990.32175 kgf
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Jol b (39 Ao

ey Hlade

s 00 039 455.50 x 503.00 = 229116.500 kgf

B srles g 26990.32175 + 34435.92775 = 61426.2495 kgf
ol 55,0 339 (4.62 x 500.00) + (19.16 x 485.00) = 11602. 600 kgf

gl A 0550 135 229116.500 + 61426.2495 + 11602.600 = 302145.3495 kgf
s 0055 0139 (455.50 x 350.00) = 159425.000 kgf
aly ol 03 439 (4.62 x 500.00) + (19.16 x 500.00) = 11890.000 kg f

Jsl aids 0033 039 159425.000 + 11890.000 = 171315.000 kgf

ol 4kl o35 302145.3495 + (0.20 x 171315.000) = 336408.3495 kgf = 336.408 tonf

b ()1 slajlns 09 dmloxe
1 e xe43.70 ¢555L L2 5 s 20 43.70
1
5% (320~ 030) x ((43.70 x 227.50) + (0.70 x 43.70 x 283.50)) = 2699032175 kgf

Ol B slajles (59 amlxe

1 e o ;043,70 ¢555L L2 s lo 10 43.70

1
5 X (400~ 0.30) x ((43.70 x 227.50) + (0.70 x 43.70 x 283.50)) = 34435.92775 kgf

aib (tonf) yjg
(PL) s 296.846
P 328.963
polex 328.963
pgm 328.963
RS 328.963
Js 336.408
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o jlw (o

oLl g el UK ss Llie o 3les S Conglive Sl 03l oy (it ylod sl oty S s o3l 45 45 sl g slie iy o5 g Ly o5l s
w5 ool g IS5 it b e 45 5 wils S Jg ol 4nils s Craglie Consl (ySae o5l Ky 4530 Sl 4, o3l Conglie b

Sl b glas! Ll s

15515 95 leeo potamns

W*‘S T oolaul 2) ‘da'.") )" 99 6‘)5‘9 "”'.')Ler" s (S Ao 6‘ﬂ

EA 2EA (L—Lp)?
k=2 cos“ 0 = X
Ly, (H%Z 4+ 0.25(L — L,)2)%5 " 4H? + (L — L,)?
Kg .
E=20x 106cm_2 oY atniiwyl Jgoo E

el (558 e 0 o laws A
b &l Jsbo L

o owwﬁﬂlo)jf w‘)bdw‘ ..\J}u),uJ}'oLb

k8 gae o Jsbo Ly

s glas | H

/NN i
/ \
/ AAN
/ (6 \ T UPN 160 UPN 180 UPN 200
/ O\ A (cm?) 24.02 27.96 32.19
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/L R
L
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Direction X
Stor Srofi H [ L(AB1) | K(AB1) | L(D1) | K(D1) | L(EF1) | K(EFl) | L(AB5) | K (ABS5)
ory ote cm) | (cm) (kg/cm) (cm) (kg/cm) (cm) (kg/cm) (cm) (kg/cm)
6 2UPN160 320 500  143040.16 570  169574.70 500  143040.16 ~ 500  143040.16
5 | 2UPN160 320 500 | 143040.16 570 | 169574.70 =~ 500 | 143040.16 =~ 500  143040.16
4 2UPN 180 320 500 166503.04 570 197390.04 500 166503.04 500 166503.04
3 | 2UPN180 320 @ 500 | 166503.04 570  197390.04 ~ 500  166503.04 ~ 500  166503.04
2 2 UPN 200 320 500 191692.88 570 227252.69 500 191692.88 500 191692.88
1 | 2UPN200 400 500 | 115166.45 570 14243201 | 500 11516645 500  115166.45
. H | L(CD5 | K(CD5 | L(EF4) | K(EF4)
Story | Profile | ooy | Tem) | (kgfem) | em) | (kglem)
6 2UPN160 320 570  169574.70 500  143040.16
5 | 2UPN160 320 @ 570 | 169574.70 500 | 143040.16
4 2UPN180 320 570  197390.04 500  166503.04
3 | 2UPN180 320 570  197390.04 500  166503.04
2 2 UPN 200 @ 320 570 227252.69 500 191692.88
1 | 2UPN200 400 570 14243201 500 | 115166.45
Direction Y
ctor Srofile H | L(A12) | K(A12) | L(A34) | K(@A34) | L(F12) [ K(F12) | L(F34) | K(F34)
y (cm) (cm) (kg/cm) (cm) (kg/cm) (cm) (kg/cm) (cm) (kg/cm)
6 2UPN160 320 500  143040.16 470  130230.04 500  143040.16 470  130230.04
5 | 2UPN160 320 500 | 143040.16 470 | 130230.04 =~ 500 | 143040.16 = 470  130230.04
4 2UPN180 320 500  166503.04 470  151591.67 500  166503.04 470  151591.67
3 | 2UPN180 320 500 | 166503.04 =~ 470 | 151591.67 500  166503.04 470  151591.67
2 2 UPN 200 & 320 500 191692.88 470 174525.61 500 191692.88 470 174525.61
1 2 UPN 200 | 400 500 115166.45 470 102966.68 500 115166.45 470 102966.68
aib K, (kg/cm) K, (kg/cm)
6 911310.04 546540.40
5 911310.04 546540.40
4 1060792.24 636189.42
3 1060792.24 636189.42
2 1221276.90 732436.98
1 745529.82 436266.26
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Ay 5 0y 35 g0 Ao

5.00 m
[ | m
|
|
|
5.00
: Z(Ai.XCM,-) = (23.50 x (T)) =58.75m3
|
£
2 [ B 470\ s
23.50m : r?: Z(Ai.YCM,-) = (23.50 x (T)) =55.225m
i =t
: Z(Ai) = (23.50) = 23.50 m?
|
|
[
- m
Ai.Xcyi) 5875 A Yo)  55.225
XCM — Z( i CMl) _ =250m ) YCM — Z( i CML) _ =235m

YA, 2350 YA; 2350
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5.00
Z(Ai.xcm) _ ((30.00 +23.50 + 25.00 + 25.00) X (T))
5.00
+((30.00 + 23.50 + 25.00 + 25.00) x (5.00 + T))
5.70
+ ((34.20 +26.79 + 28.50 + 28.50) X (10.00 + T)>

5.00 5.00
+ ((23.50 + 25.00 + 25.00) x (15.70 + T)) + ((25.00 +25.00) x (20.70 + T)>
= 5048.8715 m3

5.00
Z(Ai. Youss) = ((25.00 4+ 25.00 + 28.50 + 25.00 + 25.00) X (T))
5.00
+ ((25.00 4 25.00 + 28.50 + 25.00 + 25.00) X (5.00 + T)>
4.70
+ ((23.50 +23.50 + 26.79 + 23.50) x (10.00 + T)>

6.00
+ ((30.00 +30.00 + 34.20) x (14.70 + T)) = 4153.8715 m3

Z(Ai) = 448.49 m?

A;. Xcmi) 5048.8715
_Z(l CMl)= = 11.26 m

S(A;.Yey:) 4153.8715
XCM - =11. , YCM = = —
YA, 448.49 YA, 448.49

=926m
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(S Sy

Ol 39 85 7 wisd (o Syl aladi T o alily ol Glag s w8y aF ol abil S (6l alais (s SVl ks, 58 L dib S (S S e
sl ansle Jlnl oS o hadd ey oS oy (B3 S s o3l G 4 bl oS 5 wans F) il

Msoo;uajsu];fo)ojra.&uLo.bub‘yod.ss:ij&iMM‘)ﬁjmwwdwwwu)ydmw;ﬁumwwLgb.s
9 (o dpmaloms il (T 350 5 bl 5l g S Sl 5laS Y o X gla g 4

_ Z(Kyi-xi) _ Z(Kxi- 10)
X =Ty T TEkg

il oo dinb B 38 e Slate Yop 9 Xep

il o pglie yaie il 5 Kyi s Kyi

w2 3 s Sl (3w 35 50 drlona

Z(Kxi.Yi) = (14304.016 x 20.70) + (16957.470 X 20.70) + (14304.016 x 14.70) = 857381.7954 tonf
Z(Kyi.Xi) = (14304.016 x 25.70) + (13023.004 X 25.70) = 702304.414 tonf
Z K, = 91131.004 tonf/m

z K,; = 54654.040 tonf/m

_ X(Kyi X)) 702304.4147

Y(K,.Y;) 857381.7954
Xer = = =

Y., = =
CR YK, 91131.004

85m =941m

= =12.
YK, 54654.040 ’
pow 9 Pk Glib (S 35 w0 dwlro

Z(Kxi.Yi) = (16650.304 x 20.70) + (19739.004 x 20.70) + (16650.304 X 14.70) = 998018.1444 tonf
Z(Kyi.Xi) = (16650.304 x 25.70) + (15159.167 X 25.70) = 817503.4047 tonf
ZKM. = 106079.224 tonf/m

Z K,; = 63618.942 tonf /m

_ X(Kyi-X;) 817503.4047

X _ Y(Kyi-Y) 998018.1444
RTTYK, 63618942

= 12. Yer = = =941
85m ) CR YK, 106070.224 _ 4tm
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pgd dib (o 35 po dowlxo
Z(sz-yz) = (19169.288 x 20.70) + (22725.269 x 20.70) + (19169.288 x 14.70) = 1149005.864 tonf
Z(Kyi.Xi) = (19169.288 x 25.70) + (17452.561 x 25.70) = 941181.5193 tonf
ZK"" = 122127.690 tonf/m

ZKyi = 73243.698 tonf/m

_ X(Kyi.X) 9411815193

X _ X(Ky.Y;))  1149005.864
CRTTYK,  73243.698

= 12.85 . Y= =
m CRTTY R 122127.690

=941m

Jsl s 2 55 o sl
Z(Kxi.Yi) = (11516.645 x 20.70) + (14243.201 x 20.70) + (11516.645 x 14.70) = 702523.4937 tonf

Z(Kyi.Xi) = (11516.645 x 25.70) + (10296.668 X 25.70) = 560602.1441 tonf

kai — 74552.982 tonf/m

> Ky = 43626.626 tonf /m

_ XKy X)  560602.1441

_ X(Ky.Y)  702523.4937

Xer =5 T 43626626 0™ o Y=o = a552082 Azm
Story Center of Mass Center of Rigidity
- Xcy (M) Yy (M) Xcr (M) Ycp (M)
6 11.26 9.26 12.85 9.41
5 11.26 9.26 12.85 9.41
4 11.26 9.26 12.85 9.41
3 11.26 9.26 12.85 9.41
2 11.26 9.26 12.85 9.41
1 11.26 9.26 12.85 9.42
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| ! .
| |
! ! ms = 33547 tonf ,  k*=106079.224 PO/ Kt = 63618.942 "/,
: tonf tonf
5. i my T mg = 33.547 tonf , k3 =106079.224 O/ K3 = 63618.942 "/,
3 :I ! 3
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o3l Ky, 5l ) 58398 9L (ylo Apmsloro

£ ol (i 1 Jol o8

4 'ml 00 0 0 0] N
0m 0 0 0 0
- 314306 0 0 0 0 0
0 0 m 0 0 0 0 33547 0 0 0 0
[ ] = s [m]= 0 0 33547 0 0 0
00 0 m 0 0 0 0 0 33547 0 0
4 0 0 0 D 33547 0
0o 0 0 0 m, 0 0 0 0 0 0 30272
00 0 0 0 m
A . - A
S ot Pl (a1 030 o8
E+k -k 0 0 00
“k Rtk -k 0 0
0 k& Btk -k 0 0
=
0 0k kv ok o
0 0 0 & k+k -k
0 0 0 0 -k kK
) QUVES
' 196680.672 —122127.69 0 0 0 0
—122127.69 228206914 —106079.224 0 0 0
0 —106079.224 212158448 — 106079224 0 0
0 0 — 106079224 197210228 —91131.004 0
0 0 0 —91131.004 182262.008 —91131.004
0 0 0 0 —91131.004 91131.004
" 116870324 — 73243698 0 0 0 0
— 73243698 136862.64 —G63618.942 0 0 0
0 —63618.942 127237.884 —63618.942 0 0
0 0 —63618.942 118272982 —54654.04 0
0 0 0 —54654.04 109308.08 —54654.04
0 0 0 0 —54654.04 54654.04
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wy = 13.060 % — T, = 0.481 Sec

ws = 60.509 222 5 T, = 0.104 Sec
Sec

ws = 96.882 S - Ts = 0.065 Sec

w, = 10.063 % - T, = 0.624 Sec

ws = 46.765 222 5 T, = 0.134 Sec
Sec

wg = 74.993 22, T. = 0.084 Sec
Sec
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w, = 81931 Soo > T, = 0.077 Sec
Rad
ws = 108.929 == - T, = 0.058 Sec
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w; = 28.720 T > T, = 0.219 Sec

ws = 63.399 % ~ T, = 0.099 Sec

we = B4.334 S= o T, = 0.075 Sec
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(1,17 [$1,2] [$1,37 (1,47 (G157 (D167

21 b2, b23 24 $25 P26

_ b3 _ b3, _ b33 _ b3 _ b35 _ P36
ol PO Ol OV Il POV (Rl POV el POV Ll PO
bs1 bs,2 bs3 bs4 bs5 bs6

[ 6,1 6,2 6,3 [ be,4 | 6,5 [ $6,6.

[$11 P12 D13 DPia P15 Die]
b21 P22 P23 P24 D25 Pas
b = $31 P32 P33 P3s P35 P3s

| P Paz Daz Pas Pas Pas
$s1 Ps2 P53z Psa Pss Pse
(P61 D62 Doz Pea Pos Do
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[k — mwlz][¢1] =0

"190828.9028
—122127.69 222484 6117

]

[ R
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rad
,w; = 13.060 Soc
—122127.69 0 0 0 0
— 106079 224 0 0 0
— 106079224 206436.1457 — 106072224 0 0
0 — 106079224 191487.9257 —91131.004 0
0 0 — 91131004 1763397057 —91131.004
0 0 0 —91131.004 859467.33704

11 [0.322]
b21|  |0.503]
$311 _|0.684]
s _|0.827|
Ps 1 0.943
é 1.000
LPe6,1]

Mode Shape

X cqzr )0 P1 amwlxo
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X czr )0 P dvmwlxo

[k —mw,?][¢p,] =0 ,w, =37.222 g
1149150.1293 —122127.69 ] 0 ] ] @]
—122127.6% 1817279365 —106079.224 ] ] ] P22
] — 106079224 1656794305 —106079.224 ] 0 P32 -0
] ] —106079.224 150731.2705 —-91131.004 ] Py
] ] ] —91131.004 135783.0505 —91131.004 |[?Psz
] ] ] ] —91131.004 49189.51885 /P52

($1,2]

’ r—0.789
P22 |—0.963]
P32 _ | —0.742]
P42 |—0.196|
®s2 l 0.540 J

1.000
[P 2.
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[k — mw;2[¢ps] =0 ,ws = 60.509 g
(710731132 —122127.69 0 0 0 0 P
—122127.69 1053783483 —106079224 0 0 0 a5
0 —106079.224 89329.88229 — 106079.224 0 0 33| _ g
0 0 — 106079224 T4381.6622%9 —91131.004 0 Pysz
0 0 0 —91131.004 5943344229 —01131.004 |[®ss
0 0 0 0 —91131.004 —19706.51772 P 3]

[#15] [ 1.071
P23 | 0.624 |
P33 _|-0.615
bas|  |-1.141
P53 l—0.216J

1.000
-¢)6,3-

Mode Shape
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[k —mw,2][¢ps] =0 ,w, =81.931 g
' —33607.16047 —122127.69 0 0 0 0 B, ]
—122127.69 3014.063886 — 106079.224 0 0 0 P, 4
0 —106079.224 —13034.40211 — 106079224 0 0 34| _ g
0 0 —106079.224 —27982.62211 —91131.004 0 Py
0 0 0 —91131.004 —42930.84211 -91131.004 ||®s4
0 0 0 0 —91131.004 —112077.5678 ) [Ps.4]

14 [—1.009
P24l | 0278 |
¢34 | 1.168 |
(oY B |—0.421|
®s 4 l—1.230J
& 1.000
LP 6,4
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k= molllds] =0 ws = 96.882 22
’ Sec

(—125322.9139  —122127.69 0 0 0 0 B, ]

— 12212769 —86672.53267 — 106079224 0 0 0 P

0 — 106079224 —102720.9987 — 106079224 0 0 Pz —0

0 ] — 106079224 —117669 2187 —91131.004 0 Pys

0 0 0 —O1131.004 —132617.4387 —91131.004 Pss

0 ] 1] 0 —91131.004 —193008.5796/ [Pssl

$15] 1567
P25 [—1.608]

¢35 _|—0.490
bas| | 2.082 |
bs s l—2.118J
e ) 1.000

Mode Shape
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X czr )5 Pg avmlno

[k — mws?][ps] =0 ,wg = 108.929 g
' —210380.0942 —122127.69 0 0 0 0 P16]
— 12212769 — 169847873 — 106079224 0 ] 0 D
0 —106079.224 — 185896339 — 106079224 0 0 Ps6| _ g
0 0 — 106079224 —200844 559 —91131.004 0 Pie
] ] ] —91131.004 —215792.779 —91131.004 Pss
0 0 0 0 —91131.004 —268063.9915 Pee)
Pie [—5.456]
P26 | 9399 |
$36] _|—-8.767
Das _| 5.965
¢5,6 l—2.942J
| e 1.000

6 »
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Y o2 50 P1 awlxo

[k —mw.?]l[¢p:] =0 ,w; =10.063 g
'113396.1068 — 73243 698 0 ] ] ] 2%y
—73243.698 1334652878 —063018.542 ] ] 0 ®.,
] —G63618.942 123840.5318 — 063618942 ] ] P31 —0
0 0 —63018.942 1148756298 —54634.04 0 P
] ] 0 —54654.04 105910.7278 —354654.04 ||Ps1
0 0 ] ] —54654.04 51588.35168 ) [Pe1

11 0.327
$21] 10507
31| _10.686
da1| ~ 10.829
bs 1 0.944
e, -1.000

Mode Shape
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rad
k —mw,? =0 ,w,=28720 —
[k = moz?][¢] z i
'$8572.84596 — 73243698 0 0 0 0 [P1.2]
—73243.698 109191227 —63618.942 0 0 0 ®32
0 —63618.942 99566.47096 — 63618.942 0 0 $s2| _
0 0 _63618.942 90601.56896 — 54654.04 0 ¢, ,
0 0 0 —54654.04 81636.66696 —54654.04 ||,
0 0 0 0 -54654.04 2968402731/,
12 —0.795
2,2 [—0.962]
P3| _ |—0.735
P42 —0.189
bs.2 l 0.543 J
s 1.000
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[k — mw3?][¢p3] =0 w3 = 46.765 rad
Sec
' 418439732 —73243.698 0 0 0
— 73243 698 6349620292 — 63618942 0 0
0 — 63618942 5387144692 — 63618942 0
0 0 —(3618.942 44906 54492 — 34654 .04
0 0 0 — 54654 .04 33941 64252
0 0 0 0 — 54654 .04

13 1.071
P23 0.612
¢33 _|-0.623
¢as| |—1.139
bs 3 -0.211
& 1.000
L P6,3

Mode Shape
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—34654.04
—11550.05525

Y o2 50 P3 dwlxo




PROJECT OF Steel Structures

Y o2 50 Py dnlxo

[k 2)[$,] = 0 63.399 -4
—mw = ,w, = 63. —
4 4 4 SeC
' —21018.76959 — 73243 698 0 0 0 0 [P 14]
_73243.698 2024261214 —63618.942 0 0 0 b4
0 —63618.942 — 7600494786 — 63618.942 0 0 b4 _ o
0 0 _63618.942 — 1656539679 —54654.04 0 b, .
0 0 0 ~5465404 —2553029879 —5463404 ||@.,
0 0 0 0 -54654.04 6702084606/ |,
P14 [—1.004
b24| | 0288 |
P34 _| 1.164 |
(oY |—0.427|
®s 4 l—1.226J
1.000
form

Mode Shape
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[k — mws?][ps] =0 ,ws = 74.993 %
| _76065.16134 —73243.608 0 0
_ 73243698 — 5180426161 — 63618542 0
0 _63618.942 —61429.01761 — 63618.942
0 0 _63618.942  — 7039391961
0 0 0 — 54654.04
0 0 0 0
P15 [ 1.553 ]
P25 |-1.613
¢35 _|—o.475
Pas _| 2.071
bss| |-2115
6] L1000

Mode Shape
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[k — mwg?][pg] =0 ,wg = 84.334 @
Sec
'—127120.397 —73243.698 0 0
— 73243 698 —1017299303 —A3618.942 0
0 —63618.942 —111354.6863 —63618.942
0 0 —(63618.942 —120319 5833
0 0 0 — 54654 04
0 0 0 0

Mode Shape

6 »
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b6
$s.6
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b26
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[0.322

[0.503
_10.684

~10.827

l0.943
1.000

[0.327

10.507
_|0.686
~10.829

l0.944
1.000

—0.789

—0.963
—0.742

—0.196
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1.000
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—0.735

—0.189

0.543
1.000
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—0.216
1.000
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—1.009
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1.168

—-0.421
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—1.004
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1.000
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[(336 % 0.322) + (329 x 0.503) + (329 x 0.684) + (329 x 0.827) + (329 x 0.943) + (297 x 1.000)]?

= =1747.7
" (336 x0.3222) 4+ (329 x 0.5032%) + (329 x 0.6842) + (329 x 0.8272) 4 (329 x 0.9432) + (297 x 1.0002) 0 ton

W, = 157.09 ton W; = 33.02 ton W, = 7.18 ton Ws = 2.98 ton We = 1.41 ton
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¢ _ABL_035x1.947x100 _ ' ..
*T R, 7.00 o
¢ ABL_035x1815x100 _ 0
>~ R, 7.00 e
ABI  0.35 x 1.738 x 1.00
Co=— = = 0.0869

R, 7.00

V, = C,W, = 0.1375 x 1747.70 = 240.31 ton
V, = C,W, = 0.1375 x 157.09 = 21.60 ton
Vs = CsWs = 0.1122 X 33.02 = 3.70 ton

V, = C,W, = 0.09375 X 7.18 = 0.67 ton

Vs = CsWs = 0.09075 x 2.98 = 0.27 ton

Vs = CsW, = 0.0869 x 1.41 = 0.12 ton

56| Page

g0 3 (gl A1) b Al 1090 oS

:M)L) 9 009 QLM& o)'l.u.: uul.u)‘ LngosA SALM Lgl)J Ru 3 I ‘A Lngb),a.A‘)L)

I =1.00

R, = 7.00
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PROJECT OF Steel Structures

Sg0 3o 35 lesslw Wiyl o ab by 2395 1k P8

w1
Jsl 090 (egec ably 1 Fyjq = qg—————
Yk=1WkPr 1

W1¢1,1
Fii= Vi
Wi, +wady Fwid, +wad, +wsd, +wed

(336 x 0.322)

= 240.31) = 18.87 t
(336 % 0.322) + (329 x 0.503) + (329 x 0.684) + (329 x 0.827) + (329 x 0.943) + (297 x 1.000) ( ) on

F _ W2¢2'1 v
21— 1
Wld)l’l + W2¢2'1 + W3¢3'1 + W4¢4'1 + W5¢5'1 + W6¢6'1

(329 x 0.503)
7 (336 x 0.322) + (329 x 0.503) + (329 x 0.684) + (329 x 0.827) + (329 x 0.943) + (297 x 1.000)

(240.31) = 28.86 ton

F _ W3¢3'1 v
31— 1
Wld)l’l + W2¢2'1 + W3¢3'1 + W4¢4'1 + W5¢5'1 + W6¢6'1

(329 x 0.684)

= 240.31) = 39.24 t
(336 % 0.322) + (329 x 0.503) + (329 x 0.684) + (329 x 0.827) + (329 x 0.943) + (297 x 1.000) ( ) on

W4¢4,1
Fyq = Vi
W1¢1'1 + W2¢2’1 + W3¢3’1 + W4¢4’1 + W5¢5'1 + W6¢6'1

(329 x 0.846)
7 (336 x 0.322) + (329 x 0.503) + (329 x 0.684) + (329 x 0.827) + (329 x 0.943) + (297 x 1.000)

(240.31) = 47.45 ton

Wshs
Fgy = 4
W1¢1'1 + W2¢2’1 + W3¢3’1 + W4¢4’1 + W5¢5'1 + W6¢6'1

(329 x 0.943)

= 240.31) = 54.10 ¢t
(336 % 0.322) + (329 x 0.503) + (329 x 0.684) + (329 x 0.827) + (329 x 0.943) + (297 x 1.000) ( ) on

Wedg
Fey = 4
W1¢1'1 + W2¢2’1 + W3¢3’1 + W4¢4’1 + W5¢5'1 + W6¢6'1

(297 x 1.000)
" (336 x 0.322) + (329 x 0.503) + (329 x 0.684) + (329 x 0.827) + (329 x 0.943) + (297 x 1.000)

(240.31) = 51.79 ton
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PROJECT OF Steel Structures

Wgd o0 M ) Dygo a4 oge [0 (Dlaslxe rals jglaie «

widi,
P39S 090 eges alaly P Fyp = Y Widrs
k=1 ,

F,, =13.77ton , F,,=1646ton , F3,=1268ton , F,,=335ton , Fs,=-923ton , Fq, =—-1543ton

w3
Py 90 (soges abal, T Fy3 = T Widr
k=1 3

Fi3=624ton , F,3=356ton , F33=-351ton , F,3=-651ton , Fs3=-123ton , Fgz3 =515ton
WiPi4

Pl 350 (oges abal, Fi,4 =36 ., +

Fy4,=207ton , F,,=-056ton , F;,=-235ton , F,,=085ton , Fs5,=248ton , Fgzy=—182ton
Widis

Pl g0 (soges abal, P Fy 5 = 6 Wedrs
k=1 ,

Fis=117ton , F,5=-118ton , F35=—-036ton , F,s=152ton , Fs5s=—-155ton , Fg5=0.66ton

. Widie
i 390 ogec alal) 2 Fyg = Y6 Wb
k=1 6

Fig=066ton , F,s=-111ton , F34=104ton , F,=-071ton , Fs5=035ton , Fg=—0.11ton
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PROJECT OF Steel Structures

S (S92
il - 540 1 2 3 4 5 6
6 51.79 -15.43 5,15 -1.82 0.66 -0.11
5 54.10 -9.23 -1.23 2.48 -1.55 0.35
4 47.45 3.35 -6.51 0.85 1.52 -0.71
3 39.24 12.68 -3.51 -2.35 -0.36 1.04
2 28.86 16.46 3.56 -0.56 -1.18 -1.11
1 18.87 13.77 6.24 2.07 1.17 0.66
(SO (3 (59 29
ail - 340 1 2 3 4 5 6
6 51.79 -15.43 5.15 -1.82 0.66 -0.11
5 105.89 -24.66 3.92 0.66 -0.89 0.24
4 153.34 -21.31 -2.59 151 0.63 -0.47
3 192.58 -8.63 -6.10 -0.84 0.27 0.57
2 221.44 7.83 -2.54 -1.40 -0.91 -0.54
1 240.31 21.60 3.70 0.67 0.27 0.12
390 2 |y Wl o lule aulxo

sl ol oy Sl ai mor yiialy il lale L1y T 5 00,5 el il e 1 |y diels 3 CendlS slmls anlrs (sl

dii - 550 1 2 3 4 5 6
6 1.003 -0.037 0.005 -0.001 0.000 0.000
5 0.946 -0.020 -0.001 0.001 -0.001 0.000
4 0.830 0.007 -0.005 0.000 0.000 0.000
3 0.685 0.027 -0.003 -0.001 0.000 0.000
2 0.504 0.035 0.003 0.000 0.000 0.000
1 0.322 0.029 0.005 0.001 0.000 0.000
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PROJECT OF Steel Structures

Y oz sln
(336X 0.327) + (329 X 0.507) + (329 x 0.686) + (329 x 0.829) + (329 X 0.944) + (297 x 1.000)]> 175138 ¢
17 (336 x 0.3272) + (329 x 0.5072) + (329 x 0.6862) + (329 x 0.8292) + (329 x 0.9442) + (297 x 1.0002) ~ ' on
W, = 154.24 ton W; = 31.80 ton W, = 6.82 ton Ws = 2.80 ton We = 1.32 ton
g e Ll dwo ) duwlxo

f“")j" [GWRY) |) O)L»..JJSU)5=UL509A u)sww‘ @UMQAMO)LA ustJ)é ‘) LQOBA J)Lw.c U‘)""’ M‘s?uﬁ‘ JL‘>

H, = " 100 = 1751.38 % 100 = 89.89 %
17w, T 194836 R
H —szloo— 24 % 100 = 7.92 %
27w, T 194836 T e
Hy, = — x 100 = 31. x 100 = 1.63 %
3T Wy 1948.36 e
H, = —x 100 = 6. x 100 = 0.35 %
T W, 1948.36 o0
H —W5><100— 280 x 100 = 0.14 %
5T Wy ~ 194836 R
H—W6><100— 1.32 x 100 = 0.07 %
°~ Wy ~ 194836 R
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byl 990 2 53 0jlw Glib 3,1 Glag yi dwlxo

sz 3 SousS araslons 550 18 10 |y o5l Sk 1 5 ls A3l 65005 peilyy oo L3l,] ooge (sl ol Cansay SIS b isSz b Jalos g, 5o
S gl el s o3l 5 aile Mas o5l 5| lad )l g0 4 il Julo g, 45 45 CS il

89 oo Dl 350 (] 4 ogate olis oy Ko 55 090 2 sl Y

] ABI
Q;UL.M} ‘) Sg0 U‘ L\)JQ[MA 4.\[; U"’)’ 5V = R_W u.u)l.....) 4.]0;‘))| u‘y@ﬂw‘JMMO)u&)MlﬁJ@dl&’)‘ Q}A;ﬁd“p v
u
09 o0 gy Dliab m ga 3] JSD b canlite 090 0 by Gip VY
sg0 1 2 1y o olrlr 5 Lael I51s (g9 e 5 00,5 Juloxs g i ()] i | o3l (g5 (o s8l3] a0 12 10 o3l 2 05 (65,65 (ot Sl amy ¥

.0)5] wdu
oS b 1) 25 el (il )l g0 50 0 05l Slagmul (i sl enlyS (oo aslol jo

Sge 2 Sl S5k po e (sl o5

S0 0 (sl al3l5 e po Al ipgo oS

30 2 by by (s pgw o8

Sge 50 55 plaislo elas)l o aly 3 s el o

DN NEEAN
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PROJECT OF Steel Structures

P
390 & 5l 0 OU3b o o i 1 gl o5

w))léu"élfjwlawwuiwwJbés)jéh)sl&w)bbéw)oo)ud|

To =0.15sec Ty =0.70sec Sy =110 S=1.75

Jj‘ Sg0
To=0155ec<T =0.624<T;=070sec —» B=175+1=275
L PgS Oy
To=0.15sec <T =0219<T,=0.70sec —» B=175+1=275
PRy 090
0.134
0ST=0134<Ty=015sec - B =110+ (175~ 110+ 1)(7-) = 2574
F ek S0
0.099
0ST=0099<To=015sec - B=110+(L75-110+1)(5 )= 2189
PR 00
0.084
0ST=0084<Ty=015sec - B =110+ (175~ 110+ 1)(;7-) = 2.024
W S0

0.075
0ST=0075<Ty=015sec - B =110+ (175~ 110+ 1)(57) = 1.925
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A=035
o _ABI_035x2750x100 _ .
7R, T 7.00 -
o _ABI_035x2.750x100 _ .
27 R, 7.00 -
o _ABl_035x2574x100 _
T R, 7.00 e
o _ABl_035x2189x100 _ o
*T R, 7.00 o
¢ _ABI_035x2024x100 _ .
>~ R, 7.00 e
ABI  0.35 x 1.925 x 1.00
Co=— = =0.09625

R, 7.00

V, = C,W, = 0.1375 x 1751.38 = 240.81 ton
V, = C,W, = 0.1375 x 154.24 = 21.21 ton
Vs = CsWs = 0.1287 x 31.80 = 4.09 ton

V, = C,W, = 0.10945 X 6.82 = 0.75 ton

Vs = CsWs = 0.1012 X 2.80 = 0.28 ton

Vg = CsW, = 0.09625 x 1.32 = 0.13 ton
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PROJECT OF Steel Structures

Sg0 3o 35 lesslw Wiyl o ab by 2395 1k P8

w1
Jsl 090 (egec ably 1 Fyjq = qg—————
Yk=1WkPr 1

W1¢1,1
Fii= Vi
Wi, +wady Fwid, +wad, +wsd, +wed

(336 x 0.327)

= 240.81) = 19.14 t
(336 % 0.327) + (329 x 0.507) + (329 x 0.686) + (329 x 0.829) + (329 x 0.944) + (297 x 1.000) ( ) on

F _ W2¢2'1 v
21— 1
Wld)l’l + W2¢2'1 + W3¢3'1 + W4¢4'1 + W5¢5'1 + W6¢6'1

(329 x 0.507)
7 (336 x 0.327) + (329 x 0.507) + (329 x 0.686) + (329 x 0.829) + (329 x 0.944) + (297 x 1.000)

(240.81) = 29.05 ton

F _ W3¢3'1 v
31— 1
Wld)l’l + W2¢2'1 + W3¢3'1 + W4¢4'1 + W5¢5'1 + W6¢6'1

(329 x 0.686)

= 240.81) = 39.31t
(336 % 0.327) + (329 x 0.507) + (329 x 0.686) + (329 x 0.829) + (329 x 0.944) + (297 x 1.000) ( ) on

W4¢4,1
Fyq = Vi
W1¢1'1 + W2¢2’1 + W3¢3’1 + W4¢4’1 + W5¢5'1 + W6¢6'1

(329 x 0.829)
7 (336 x 0.327) + (329 x 0.507) + (329 x 0.686) + (329 x 0.829) + (329 x 0.944) + (297 x 1.000)

(240.81) = 47.50 ton

Wshs
Fgy = 4
W1¢1'1 + W2¢2’1 + W3¢3’1 + W4¢4’1 + W5¢5'1 + W6¢6'1

(329 x 0.944)

= 240.81) = 54.09 t
(336 % 0.327) + (329 x 0.507) + (329 x 0.686) + (329 x 0.829) + (329 x 0.944) + (297 x 1.000) ( ) on

Wedg
Fey = 4
W1¢1'1 + W2¢2’1 + W3¢3’1 + W4¢4’1 + W5¢5'1 + W6¢6'1

(297 x 1.000)
" (336 x 0.327) + (329 x 0.507) + (329 x 0.686) + (329 x 0.829) + (329 x 0.944) + (297 x 1.000)

(240.81) = 51.73 ton

64| Page



PROJECT OF Steel Structures

Wgd o0 M ) Dygo a4 oge [0 (Dlaslxe rals jglaie «

widi,
P39S 090 eges alaly P Fyp = Y Widrs
k=1 ,

F,, =1375ton , F,,=1629ton , F3,=1245ton , F,,=320ton , Fs,=-920ton , Fq, =—1529ton

w3
Py 90 (soges abal, T Fy3 = T Widr
k=1 3

Fi3=704ton , F,3=394ton , F33=-401ton , F,3=-733ton , Fs3=-136ton , Fs3 =581ton
WiPi4

ez 950 soges bl ¢+ Fig = 55

Fy4=238ton , F,,=-067ton , F3,=-270ton , Fuu=099ton , Fs,=284ton , F¢,=—2.09ton
Widis

ol g0 (soges abal, P Fy g = 6 Wedrs
k=1 ,

Fis=124ton , F,5=-127ton , F35=-037ton , Fus=163ton , Fss=—-166ton , Fgz=0.71ton

. Widie
i 390 ogec alal) 2 Fyg = Y6 Wb
k=1 6

Fi16=073ton , F,q=—-124ton , F3s=116ton , F,q=—-0.79ton , Fss=039%ton , F¢s=—0.12ton
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PROJECT OF Steel Structures

S S9N &Y

il - 540 1 2 3 4 5 6
6 51.73 -15.29 5.81 -2.09 0.71 -0.12
5 54.09 -9.20 -1.36 2.84 -1.66 0.39
4 47.50 3.20 -7.33 0.99 1.63 -0.79
3 39.31 12.45 -4.01 -2.70 -0.37 1.16
2 29.05 16.29 3.94 -0.67 -1.27 -1.24
1 19.14 13.75 7.04 2.38 1.24 0.73
SO (2 (§93
ail - 340 1 2 3 4 5 6
6 51.73 -15.29 5.81 -2.09 0.71 -0.12
5 105.82 -24.49 4.45 0.75 -0.95 0.27
4 153.32 -21.29 -2.88 1.74 0.68 -0.52
3 192.63 -8.84 -6.89 -0.96 0.31 0.64
2 221.68 7.45 -2.95 -1.63 -0.96 -0.60
1 240.81 21.21 4.09 0.75 0.28 0.13
390 2 |y Wl o lule aulxo

sl ol oy Sl aui moz il il Slale L1y T 5 00,5 el il e |y il 5y CenndlS bl arlone (sl

dii - 550 1 2 3 4 5 6
6 1.687 -0.061 0.009 -0.002 0.000 0.000
5 1.592 -0.033 -0.002 0.002 -0.001 0.000
4 1.398 0.011 -0.010 0.001 0.001 0.000
3 1.157 0.045 -0.005 -0.002 0.000 0.000
2 0.855 0.059 0.005 -0.001 -0.001 -0.001
1 0.552 0.049 0.009 0.002 0.001 0.000
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wilizee slasge (sl ojl sl I canl Sglitie ;K308 b calies (glaoge plai )| sls (lo aSiy) Lo & a4 cusls azgi wyly Jb ol byl oo
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Sl o le a5 0l 0929 lasge BT S 5 (6l (Lol i) 9

Db (oo ety Al 5l L0 90 sl el 51 S ye (sl osle (IS OL3L e pe ggemme yda by, ;0 :SRES (Wil po £ ooy gy 1

pll oge )0 Jlais 00 Jome sl almlr b gy ke Uy
(oge 51 uS 5 5l (L26) Jlais g0 Jomo slp ool b g5 S jlaie U

Olwgs sladge slass M

o aalys cpns i abal) 5 lais jge sla el b 51 SG e (sl ojle (S 5L (ol (mpe S 5 by, 50 CQC (JolS (o 0 S 5 (g, 2

n-1
u? +2

n
i=1 i=1 j=i

U= pl-juiuj

1

NgE:

+

r:lj 9 ﬁ‘l 6L"’°5‘° B )-IG‘J'Q)B"Q J:u LS‘)'.’ g5’l’°L"' L' 5]“ )L‘\i" :U.j 9 u’i

:oyi;‘sootgjﬁ)‘dhgbjdfso?ﬁwxﬁlj%}b:pij

B 882(1 + r)r%
PU = A =12)2 + 422r(1 +1)2

T.
Tr = Ti) P‘l g0 4 r:‘] Sg¢0 ;.JBL».) uL") Cns T

€ 50 13 ail o5 Koo b leoge Sl Jolas b acsl ansls oo 5l B alold alizes sbooge glis loj a5 Cewl canlin (9,190 ;0 SRSS g, 5l oolazul
Slojlgan g g0 g alils 3525 (6 YL B0 [0Sy boge Hil S ail (a3 )5 Jkai o Jdo 4 CQC iy, o Lol (S o0 <8l SRSS g, s &)y gai)]
20,5 00laiwl CQC yog) 0)lg0m U 058 o0 ooy ETABS o olo,l58l 6 5 jo o ojle Julow (gl g,ml 510,85 eolail gy ol

ol ool 03linl CQC fig) I ETABS [0 az> ¢ ctws Olawles )0 4z 350590 ol 50
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PROJECT OF Steel Structures

X cazr 5o Boge ;6T caus

Tg _ 0.058 T; _ 0.065 T, _ 0.077 T;  0.104 T,  0.169

=—>—=0892, 2=—2=0844 , 2=—-=0740 , 2=—-=0.615, 2=——=0.351
Ts  0.065 T, 0.077 T;  0.104 T, 0.169 T, 0481
3
3 8&2(1+r)rz 3 8(0.05)%(1 + 0.351)(0.351)* — 0.0073
Pr2 = 22 1 ag2r(1+ )2 (1 - 0.3512)2 + 4(0.05)2(0.351)(1 + 0.351)2
3
3 8&2(1+r)rz 3 8(0.05)%(1 + 0.615)(0.615)* — 0.0388
P23 = 1 3 5y2 1 4g2r(1+ )2 (1 - 0.615%)2 + 4(0.05)2(0.615)(1 + 0.615)2 -
3
3 8&2(1+r)rz 3 8(0.05)?(1 + 0.740)(0.740)** — 0.0979
P3e = 2y 1482, (1+1)2 (1= 0.7402)% + 4(0.05)2(0.740)(1 + 0.740)2 _ -
3
3 8&2(1 +r)rz 3 8(0.05)2(1 + 0.844)(0.844)° — 02570
Pas = )2 1 ag2r(1+ )2 (1 — 0.8442)% + 4(0.05)2(0.844)(1 + 0.844)2 -
3
8&2(1+ r)rz 8(0.05)%(1 + 0.892)(0.892)1*
$°( ) (0.05)%( )( ) — 04341

Ps6e = (1 =122+ 422r(1 + )2 (1 — 0.8922)2 + 4(0.05)2(0.892) (1 + 0.892)2

59

F, = JFlz + F2+ F} +F+ F2 + F2 + 2p13F1Fy + 2py3FoFs + 2p34FsFy 4 2pasFyFs + 2pseFsFg = 24.61 ton

F, = 33.64 ton , F; =41.53 ton , F, = 48.04 ton ) F5 = 54.89 ton , Fg = 54.13 ton

ST (o ) (59 9

V, =24148ton , V,=22166ton , V;=19282ton , V,=15470ton , Vs =10859ton , V, =54.13ton

olidb olbul

u; =0.32cm ) u, = 0.51cm , uz = 0.69 cm , u, = 0.83cm , us = 095cm , ug = 1.00 cm
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Y ey )0 boge 46T cas

Tg _ 0.075 T; _ 0.084 T, _ 0.099 T; 0134 T, _ 0219

=——=0893 , 2=——=0848 , 2=—"=0.739 , 2=—""=0.612 , 2=-—-"=0.351
Ts  0.084 T, 0.099 T; 0134 T, 0219 T, 0.624
3
3 8&2(1+r)rz 3 8(0.05)?(1 + 0.351)(0.351)** — 0.0072
Pr2 = 22 1 ag2r(1+ )2 (1 - 0.3512)2 + 4(0.05)2(0.351)(1 + 0.351)2
3
B 8&2(1+r)rz B 8(0.05)%(1 + 0.612)(0.612)'° 00379
P23 = 1 35y 1 4g2r(1+ )2 (1 - 0.6122)2 + 4(0.05)2(0.612)(1 + 0.612)2 -
3
3 8&2(1+r)rz 3 8(0.05)%(1 + 0.739)(0.739)* — 0.0966
Pae = a2 1 ag2r(1+1)2 (1= 0.7392)2 + 4(0.05)2(0.739)(1 + 0.739)2 _ -
3
B 882(1+r)rz B 8(0.05)?(1 + 0.848)(0.848)> — 0.2690
Pas = A )2 1 ag2r(1+ )2 (1 — 0.8482)% + 4(0.05)2(0.848)(1 + 0.848)2 -
3
B 882(1+r)rz 3 8(0.05)2(1 + 0.893)(0.893)1* 04368
Ps6e = (1 =122 1 4z22r(1 + )2 (1 — 0.8932)2 + 4(0.05)2(0.893)(1 + 0.893)2
SS9
F, = JFlz + F2+ F} +F+ F2 + F2 + 2p13F1Fy + 2py3FoFs + 2p34F3Fy 4 2pasFyFs + 2pseFsFg = 25.09 ton
F, = 33.79 ton , F; =41.60 ton , F, = 48.20 ton ) F5 = 54.89 ton , Fg = 54.10 ton
ST (2 (S99
V, =24195ton , V,=22189ton , V,=19291ton , V,=154.69ton , Vs=10850ton , Vs = 54.10ton
olib o lbul>
u; =0.55cm ) u, = 0.86 cm , uz; =116 cm , u, =140 cm , us =1.59cm , ug = 1.69 cm
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PROJECT OF Steel Structures

8-3-3 wi) T3y J 5
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X ez ) $955ls J 55

n
M, = Z F;h; = (54.13 x 21.00) + (54.89 X 17.80) + (48.04 X 14.60) + (41.53 x 11.40) + (33.64 x 8.20)
i=1
+ (24.61 X 5.00) = 3687.496 ton.m

n
Mg = Zwidi = (296.846 X 11.26) + (328.963 x 11.26) + (328.963 x 11.26) + (328.963 x 11.26)
i=1
+(328.963 x 11.26) + (336.408 X 11.26) = 21946.93356 ton.m

_ Mg 21946.93356

F.§S= =
Mo 3687.496

=5.95>1.00 - OK

Y ez o G955ls S

n
M, = Z F;h; = (54.10 x 21.00) + (54.89 X 17.80) + (48.20 X 14.60) + (41.60 x 11.40) + (33.79 x 8.20)
i=1

+ (25.09 x 5.00) = 3693.63 ton. m

n
Mg = Z w;d; = (296.846 X 9.26) + (328.963 x 9.26) + (328.963 X 9.26) + (328.963 X 9.26)

i=1
+ (328.963 x 9.26) + (336.408 x 9.26) = 18048.72156 ton.m

Mp 18048.72156

F.s=—Ff=
M, 3693.63

=4.89 = 1.00 - OK
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o3lw M 5o A5 (il 98 59

ol pslie yolie (ool pglie polie (ot Cond & 1) Ll CandlS o5l Coy il plSam o | il 51 (36 (lr 55505 &5 >
WSores 8Ll 3 slog i & (195 9% (B SN Vool el oud Hlai B0 Db (cdomg S STl alo e (nl )3 45 990 4295 3 o
Sy bl oo Wl (86 (Sl polie jolis (g5 SRl Sl cnl aS S )ls 285 (il polie jolie G 3 A3l G @ies o s g
2Bk 6 lp e Kl 09,8 B Bre (i 358 (o0 (S 35 50 500 Bib 3 A5 1 LU (sl pglie jolie (595 RalS g (S
Al o el Cgz S 0 K00 b (gl 5 lisabsl g

X.. ‘)J

F; =2461ton , F,=33.64ton , F;=4153ton , F,=4804ton , F;=5489ton , Fy;=54.13ton

Jol adubo
AB—1 — . tonf /m , cD-1 — . tonf/m , EF—-1 — . tonf/m
k 11516.645 tonf/ k 14243.201 tonf/ k 11516.645 tonf/
AB—5 — . ton m ) cD-5 — . ton m ) EF—4 — . ton m
k 11516.645 tonf/ k 14243.201 tonf/ k 11516.645 tonf/
k 11516.645
FAB-1 = AB-1 F, = 24.61) =3.80t
1 2 F kepos T hor) L = 2(11516.645 + 14243.201 1 11516.645) > OV onf
k 14243201
FEP-1 = b1 F, = 24.61) =4.70t
1 2 F kepos T hor) L~ 2(11516.645 + 14243.201 1 11516.645) > OV onf
k 11516.645
FEF-1 = EF1 F, = 24.61) = 3.80 ¢
1 2enps + kopos + Kor) L = 2(11516.645 + 14243.201 + 11516.645) 2 -1 onf
k 11516.645
FAB-5 = AB—S F, = 24.61) =3.80t
1 2ms T keps F ko) 1L = 2(11516.645 + 14243201 + 11516.645) >0 onf
k 14243201
FEP=5 = b-s F, = 24.61) = 470t
1 2 F kepos T hor) L = 2(11516.645 + 14243.201 1 11516.645) > OV onf
k 11516.645
FEF~4 = EF-4 F, = 24.61) =3.80¢t
1 2 T kepos T kor) L = 2(11516.645 + 14243.201 + 11516.645) >V onf
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kup_1 = 19169.288 tonf/m

kyp_s = 19169.288 tonf/m

kCD—l - 22725.269 tonf/m ) kEF—l = 19169.288 tonf/m

kep_s = 22725.269 tonf/m ,  kgp_4 = 19169.288 tonf/m

apt _ ka1 19169.288
F (33.64) = 5.28 tonf
= 2 ams + kepos F koroy) 2 = 2(19169.288 + 22725.260 + 19169.288)
k 22725.269
FEP-1 = ¢b-1 (33.64) = 6.26 tonf
= 2 ams + kepor F Koroy) 2 = 2(19169.288 + 22725.260 + 19169.288)
k 19169.288
FEF-1 = EF-1 (33.64) = 5.28 tonf
2(kap—1 + kcpq + kgp_ 1) ~ 2(19169.288 + 22725.269 + 19169.288)
k 19169.288
F{B-S = AB—5 (33.64) = 5.28 tonf
" 2(kap—y1 + kep—1 + kg 1) ~ 2(19169.288 + 22725.269 + 19169.288)
k 22725.269
FEP-S = ¢b-5 (33.64) = 6.26 tonf
= 2 ams + kepos F Kpro1) 2 = 2(19169.288 + 22725.260 + 19169.288)
k 19169.288
FEF=4 = EF-4 (33.64) = 5.28 tonf

2

 2(kag—1 + kcp—1 + kg 1)

ksp-1 = 16650.304 tonf/m

ksp_s = 16650.304 tonf/m

2(19169.288 + 22725.269 + 19169.288)

kep—1 = 19739.004 tonf/m , kgp_, = 16605.304 tonf/m

kep_s = 19739.004 tonf/m ,  kgp_4, = 16605.304 tonf/m

Bl Kup_1 16650.304
F! (41.53) = 6.52 tonf
" 2(kap_1 + kep—q + kgp— 1) ~ 2(16650.304 + 19739.004 + 16650.304)
k 19739.004
FEP-1 = b1 (41.53) = 7.73 tonf
" 2(kap_1 + kep—q + kgp_ 1) ~ 2(16650.304 + 19739.004 + 16650.304)
k 16650.304
FEF-1 = ikt (41.53) = 6.52 tonf
" 2(kpg_1 + kcp—q + kgp— 1) ~ 2(16650.304 + 19739.004 + 16650.304)
k 16650.304
FAB-S = AB-5 (41.53) = 6.52 tonf
" 2(kap_1 + kcp—q + kgp— 1) ~ 2(16650.304 + 19739.004 + 16650.304)
k 19739.004
FEP~5 = cb-s (41.53) = 7.73 tonf
" 2(kup_1 + kep—q + kgp_ 1) ~ 2(16650.304 + 19739.004 + 16650.304)
k 16650.304
FEF~4 = EF-4 (41.53) = 6.52 tonf
2(kap—1 + kepq + kpp— 1) ~ 2(16650.304 + 19739.004 + 16650.304)
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kAB—l = 16650.304 tonf/m )

kAB—S = 16650304 tonf/m )

kep—q = 19739.004 tonf/m
kep—s = 19739.004 tonf/m

pAB=1 _ kg1 16650.304
T k1 ¥ keps F kor) Tt = 2(16650.304 + 19739.004 + 16650.304)

peo-1 kep—1 19739.004
= 2 ams + ko1 F Kores) ¢ = 2(16650.304 + 19739.004 + 16650.304)

e Kgr_1 16650.304
Y T o F e T ko) ¢ T 2(16650.304 + 19739.004 + 16650.304)

s _ Kap-s 16650.304
= 2 rms F kepos F Korey) 4 = 2(16650.304 + 19739.004 + 16650.304)

oS Kep—s 19739.004
= 2 ams + kepos F Kores) * = 2(16650.304 + 19739.004 + 16650.304)

EF— _ K4 16650.304

4

 2(kag—1 + kcp—1 + kg 1)

kup_, = 14304.016 tonf/m

kup_s = 14304.016 tonf/m

2(16650.304 + 19739.004 + 16650.304)

kep—1 = 16957.470 tonf/m
kcp_s = 16957.470 tonf/m

FAB-1 _ Kap-1 14304.016
> " 2(kag_q + kep_1 + kgp_ 1) 2(14304.016 + 16957.470 + 14304.016)

FED-1 kcp-1 16957.470
5 " 2(kag_q + kep_1 + kgp_ 1) 2(14304.016 + 16957.470 + 14304.016)

FEF-1 _ kprp_q 14304.016
5 "~ 2(kpg_q + kep1 + kgp_ 1) 2(14304.016 + 16957.470 + 14304.016)

FAB-S kap_s 14304.016
" 2(kgp_1 + kcp—1 + kgp_ 1) 2(14304.016 + 16957.470 + 14304.016)

FCD=5 _ kep_s 16957.470
> 2(kgp_q + kep_q + kgp_ 1) 2(14304.016 + 16957.470 + 14304.016)

FEF—4 _ kpp_s 14304.016
> 2(kgp_q + kcp_q + kgr_ 1) 2(14304.016 + 16957.470 + 14304.016)
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el aid
kgr_1 = 16605.304 tonf/m
kgp_4 = 16605.304 tonf/m
(48.04) = 7.54 tonf
(48.04) = 8.94 tonf
(48.04) = 7.54 tonf
(48.04) = 7.54 tonf
(48.04) = 8.94 tonf
(48.04) = 7.54 tonf

kpr_, = 14304.016 tonf/m
kpp_q = 14304.016 tonf/m

(54.89) = 8.62 tonf

(54.89) = 10.21 tonf

(54.89) = 8.62 tonf

(54.89) = 8.62 tonf

(54.89) = 10.21 tonf

(54.89) = 8.62 tonf
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kup_, = 14304.016 tonf/m
kup_s = 14304.016 tonf/m

kCD—l - 16957.470 tonf/m ) kEF—l = 14304.016 tonf/m

kep_s = 16957.470 tonf/m ,  kgp_s = 14304.016 tonf/m

F4B1 Kap s F, 14304010 (54.13) = 8.50 tonf
= = . = o. n
6 2(kap1 + kep1 + kgr_1) € 2(14304.016 + 16957.470 + 14304.016) 0
k 16957.470
FED-1 = b1 F, = 54.13) = 10.07 ¢
6 2p s F kepos T kors) (6~ 2(14304.016 + 16957.470 + 14304.016) +13) onf
k 14304.016
FEF-1 = EF-1 F, = 54.13) = 8.50 ¢
6 2ap s + kepos T Kara) (6~ 2(14304.016 + 16957.470 + 14304.016) 1Y) onf
k 14304.016
FAB-5 = AB—S F, = 54.13) = 8.50 t
6 2m s F kepos T Kora) (6~ 2(14304.016 + 16957.470 & 14304.016) o+ onf
kep- 16957.470
FED-5 = €b-> F, = 54.13) = 10.07 ¢
6 2(im s F kepos T kors) (6~ 2(14304.016 + 16957.470 + 14304.016) 0+ onf
Ko 14304.016
FEF=4 = EF-4 (54.13) = 8.50 tonf

6  2(kag—1 + kcp—1 + kgp_1)
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F, =25.09ton , F,=33.79ton

kA—lZ = 1151664‘5 tonf/m
kF—lZ = 11516.64’5 tonf/m

, F3=4160ton , F,=4820ton , F;=>54.89ton

. ka_zs = 10296.668 tonf/m
. kp_zs = 10296.668 tonf/m

FA-12 = Ka12 F, = 11516.645 (25.09) = 6.62 tonf
L T 2(kgoqp Fka_za) ' 2(11516.645 +10296.668) T T T
Ky 10296.668
FA=34 = A-34 F = 25.09) =592t
1 201y + kaan) T 2(11516.645 + 10296.668) >0 onf
kp_ 11516.645
FF-12 = Fo1z F = 25.09) = 6.62 ¢
1 2z, + kaan) 1 T 2(11516.645 + 10296.668) 2> 0P onf
kp_ 10296.668
FF-34 = Fo34 (25.09) = 5.92 tonf

= F, =
2(kp-12 + ka—34) !

k4_1, = 19169.288 tonf/m
kp_12 = 19169.288 tonf/m

2(11516.645 + 10296.668)

) kA—34 = 17452.561 tonf/m
,  kp_34=17452.561 tonf/m

FA-12 = ka1 F, = 19169.288 (33.79) = 8.84 tonf
2(kp—12 + ka_sa) 2 2(19169.288 + 17452.561)

7= 2(kA_IZ1 ;32/,_34) Fa= 2(19169.127;}85 -2|—.51671452.561) (33.79) = 8.05 tonf

B = 2(kA_If: _+12kA_34) = 2(19169.1298186 (12187%}52.561) (33.79) = 884 tonf

Fpt= 2(kA_If: _+3ch_34) F= 2(19169.127;85 3—.51671452.561) (33.79) = 8.05 tonf
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kA—lZ = 16650.304 tonf/m ) kA—34 = 15159.167 tonf/m
kp_1, = 16650.304 tonf/m ,  kp_34 = 15159.167 tonf/m
k 16650.304
FA-12 = A-12 Fy = 41.60) = 10.89 ¢t
3 2 + Faa) ® ~ 2(16650304 + 15159.167) 160 onf
k 15159.167
FA-34 = A-34 Fy = 41.60) = 9.91t
3 21y + kaan) 3~ 2(16650304 + 15159.167) (F 100 onf
k 16650.304
FF-12 = Foiz F, = 41.60) = 10.89 ¢t
3 2enis + Faa) | ® ~ 2(16650304 + 15159.167) 160 onf
k 15159.167
FF-34 = Fo34 F, = 41.60) = 9.91t
3 2ncis + Kaa) | ® ~ 2(16650304 + 15159.167) 1160 onf
ks_12 = 16650.304 tonf/m , ky_34 = 15159.167 tonf/m
kF—lZ = 16650.304 tonf/m ) kF—34 = 15159.167 tonf/m
k 16650.304
FA-12 = A-12 F, = 48.20) = 12,61t
4 2ensy + Faa) * = 2(16650304 + 15159.167) o2 onf
Ka_s4 15159.167
FA™34 = F,= 48.20) = 11.49t
4 201y + kasn) * = 2(16650304 + 15159.167) 1620 onf
k 16650.304
FF-12 = Foiz F, = 48.20) = 12.61 ¢
4 20 s ko) = 2(16650304 + 15159.167) 1 5:20) onf
kp_ 15159.167
FF-34 = Fo34 F, (48.20) = 11.49 tonf

" 2(ka1s t kasa) * 2(16650.304 + 15159.167)
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ky_1, = 14304.016 tonf/m
kp_1, = 14304.016 tonf/m

. ky_sq = 13023.004 tonf/m
. kp_gs = 13023.004 tonf/m

(54.89) = 14.37 tonf

(54.89) = 13.08 tonf

(54.89) = 14.37 tonf

(54.89) = 13.08 tonf

s b 14304.016
2(Kn_1z + kn_sg) °  2(14304.016 + 13023.004)
F{—% = z(kA_]zfch_M)FS - 2(14304.1(;31062101(;)23.004)
F{12 = z(kA_iF:Z;CA_M) Fs = 2(14304.1(;}136010126023.004)
F{3% = z(kA_I:f;cA_M) Fs = 2(14304?0310623-;-.01(;223.004)

ky_1, = 14304.016 tonf/m
kp_15 = 14304.016 tonf/m

, ka_zs = 13023.004 tonf/m
, kp_sq = 13023.004 tonf/m

FA™12 = ka2 F, = 14304.016 (54.10) = 14.16 tonf
2(kp_12 + ka_sa) ©  2(14304.016 + 13023.004)

Rt = 2(194_]1(:1 v L 2(14304.1031062 1(12223.004) (5410) = 12.89 tonf

Femt = 2(kA_I: v Ll 2(14304?(;11360 1(1136023.004) (54.10) = 14.16 tonf

gt = Z(kA_I:: _+3ch_34) Fo = 2(14304.1(;31062 ii0103lt)23.004) (54.10) = 12.89 tonf
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L 6000

~ 214 mm

Js cwles = 50 mm

h .. =250 +50 = 300 mm

K
DL = 453 —=
m

) LL =350

m2

Kgf
Wy = 1.25Wp + 1.50W, = 1.25(453) + 1.50(350) = 1091.25 o 10.70

_ Wyl?  10.70 X 0.4% 0.143 kN.m
12 12 - m

bh* 1000 x 502
6 6

v _MU_0.143><106_0342
€T S T 0416x106 " mm?

My

= 0.416 x 10 mm?3

0.6¢pc/fc = 0.6 X 0.65 x V21 = 1.79

Foe < 0.6¢cy/fc =>0.342 <179 OK
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o 4z, b -3

) o teh Cen Seh pe oo G Ssb 20
ax 5 S oy T ax i cuwlbs + > + > =10+20+20=50cm =0.5m

kN
qu = 0.50Wy = 0.50 X 10.70 = 5.35 —

1 1
Mj = 2= X qu X L, = 7= x 5.35 X 5.80* = 16.36 kN.m

d =300 —30 =270 mm

o . 16.36 x 10° 4666 2
49T 5.f,(0.85d)  0.85 x 340 x (0.85 x 270) oo
A 246.68 x 0.85 X 340
oly = 63.81 mm

&= bcfob,  0.8185 % 0.65 x 21 x 100

_ M, 16.36 x 10° ) )
A = a = 38l = 237.76 mm* => usel¢,g = 254.47 mm
bsfy(d—7)  0.85x 340 x (270 ——5—)
M+=i><q x L2 =i><535><5802 =11.25kN.m
U 16 U n 16 . . . .
Ao M, B 11.25 x 10° — 169.59 mm?
49T 5.£,(0.85d)  0.85 x 340 x (0.85 x 270) "
A 169.59 x 0.85 x 340
sbsly _ = 43.87 mm

& a bcfob,  0.8185 x 0.65 x 21 x 100

M, 11.25 x 10°

43.87

A:: = a =
¢sfy(d—=)  0.85x 340 x (270 — —)

= 156.92 mm? => use2¢,, = 157.08 mm?
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Sop s -4
9] (oo Cowds [y o5 4SS ld alold 4y LBy (555 Slade

15515V,

= = 14.07 kN
2.90 2.90 - 0.270 = W 07k

2 dsene 3l i 00,0 10 g o |y i (B (S5 S (oo Conglie i blie jo (oS Ll (5 a8 slasl a5 53Ys8 (b5 392y Sl 4
el 3,5 | lae 1 1392 JLo iuls 5 Ll (1388 JLo9-15-4 ) .cd 5 L

V. = v.byd = (0.2¢c+/fz)bwd = 0.2 X 0.65 X V21 x 100 X 270 x 1073 = 16.08 kN

V, >V, =>16.08 > 14.07 Ok

(9-18-4) ‘5‘»’)|J> Lgl.:b)y{La)] -5

0.16fq _ 0.16v065x 21
Pmin = T 0.85% 340

= 0.0020

mm
Ag = pbd = 0.0020 x 1000 x 50 = 102.27 => use ¢,y @ 300 mm

(9-14-6 ) asbs (ol Lailg, Jyu5 -6

25 gl (o e il il o 5 4w Sl 2t s LT U el g yenlin 100 51 oS i b azys (200 @

b, = 100,h < 3.5b,, => 300<350 Ok

500 <750 Ok Qb i yede 750 5l wuls e ax 5 o oljl alols @

Bl S sl 93 5l wls (i Sl culs @

S 500
hf > max (50 mm,ﬁ) => 50 > max (50 '?) => 50> 50 OK
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1B gylst

® © ® ©®

A, 126.80 kgfim 1 12680 kgfim 1 126.80kgfim | 126.80kgfim |

®

126.80 kgf/m J)

659.75 kgf/m 659.75 kgfim 659.75 kgf/m 659.75 kgfim 659.75 kgf/m

659.75 kagfim 659.75 kagfim 659.75 kgf/m 659.75 kgfim 659.75 kagf/m

659.75 kagfim 659.75 kgfim 659.75 kgiim 659.75 kgf/m 659.75 kgfim

659.75 kgfim 659.75 kgfim 659.75 kgfim 659.75 kgf/m 659.75 kgfim

4 699.75 kgfim 659.75 kgfim 659.75 kgfim 659.75 kgfim 659.75 kgfim
5.00 5.00 570 5.00 5.00

s

-

P

Frame 1 - Wall Load
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®

©

©

®

®

6'\ 103.00 kgf/m i 1030.00 kgf/m

o
"y

103.00 kgffm | 1030.00 kgffm I  103.00 kgfim 4

88.25 kgf/m 88250 kgffm 88.25 kgfim §82.50 kgfim 88.25 kgfim
88.25 kagfim 882.50 kgfim 88.25 kgfim 882.50 kgfim 88.25 kgfim
88.25 kgfim 882.50 kgfim 88.25 kgi/m §82.50 kgfim 88.25 kgfim
88.25 kgffm 882.50 kgfim 88.25 kgf/m 88250 kgfim 88.25 kgf/m
§8.25 kgfim §82.50 kgfim 88.25 kgf/m §82.50 kgfim 88.25 kgfim

5.00

5.00

5.00

5.00

Ltk

L4 Ay

e

Frame 1 - Dead Floor Load
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©

©

®

®

37.50 kgf/m ,L 375.00 kgf/m ,L 3750 kgf/m | 37500 kgffm 1 3750 kgf/im &

112.50 kgffm | 1125.00 kgfim 112.50 kgfim | 1125.00 kgf/im 112.50 kgfim

112.50 kgffm | 1125.00 kgf/m 112.50 kgffm | 1125.00 kgf/m 112.50 kgfim

112.50 kgffm | 1125.00 kgf/m 112.50 kgffm | 1125.00 kgf/m 112.50 kgfim

112.50 kgffm | 1125.00 kgf/m 112.50 kgffm | 1125.00 kgf/m 112.50 kgfim

112.50 kgffm | 1125.00 kgf/m 112.50 kgf/m | 1125.00 kgffm 112.50 kgfim
5.00 5.00 5.70 5.00 5.00

Frame 1 - Live Floor Load
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O o & © @

1133.00 kgffm 1 1133.00 kgfim ,g

(L 1133.00 kgffm | 1133.00 kgffm |
970.75 kgf/m 970.75 kgfim 970.75 kgf/m 970.75 kgf/im
970.75 kgflm 970.75 kgf/m 970.75 kgflm 970.75 kgf/m
970.75 kgfim 970.75 kgf/im 970.75 kgfim 970.75 kgf/m
970.75 kgfim 970.75 kgf/im 970.75 kgfim 970.75 kgf/m
& 97075 kgfim 970.75 kgfim 970.75 kgfim 970.75 kgfim
5.00 5.00 4.70 5.00

Frame B - Dead Floor Load
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®

®

(L 41250 kgf/m 1| 41250kgfim 1 41250 kgffm 1| 41250 kgfim J}

®

@

1237 .50 kgfim

1237 .50 kgfim

123750 kgfim

1237.50 kgfim

1237.50 kgf/m

1237.50 kgf/m

1237.50 kgfim

1237.50 kaf/m

1237.50 kaf/m

1237.50 kgfim

1237.50 kgfim

1237.50 kgfim

1237.50 kaf/m

1237.50 kgfim

1237.50 kgfim

1237.50 kgfim

1237.50 kgf/m

1237.50 kgf/m

1237.50 kgf/m

1237.50 kgf/m

Frame B - Live Floor Load
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I

D5 8939 (M7) fygim a0 ;50 Jlasil 6l Lade Jlas! s 4«

vV =050WL , M* = 0.125W12

D9 oo gzl b b edye )b (& la )l o ol

eyl B syl il cod Jase OB Lo o

=<
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106 Julos

i 0.570 tonf i 2.890 tonf | 0.650 tonf | 0.570 tonf 2.890 tonf |

d-. 0.720t.m A 3.620t.m A 0.930t.m A 0.720tm 3.620t.m 'J}

"y .y g
1.870 tonf 3.860 tonf 2.130 tonf 1.870 tonf 3.860 tonf
2340tm 4.820tm 3.040tm 2.340tm 4820tm
1.870 tonf 3.860 tonf 2.130 tonf 1.870 tonf 3.860 tonf
2.340tm 4.820tm 3.040tm 2.340tm 4.820tm
1.870 tonf 3.860 tonf 2.130 tonf 1.870 tonf 3.860 tonf
2340t.m 4820t.m 3.040tm 2340t.m 4820t.m
1.870 tonf 3.860 tonf 2.130 tonf 1.870 tonf 3.860 tonf
2340t.m 4820t.m 3.040tm 2340t.m 4820t.m
1.870 tonf 3.860 tonf 2.130 tonf 1.870 tonf 3.860 tonf

¢ 2340t.m 4820t.m 3.040tm 2340t.m 4820t.m

5.00 5.00 5.70 5.00 5.00
< . . ToTA T T e T . B o 4 e :
Frame 1 - Dead Load Analysis
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| 0.090 tonf 0 0.940 tonf | 0.110 tonf | 0.090 tonf 0.940 tonf
lr‘l} 0.120t.m ,J} 1.170 tm ,.J} 0.150 tm A 0.120tm 1.170tm
0.280 tonf 2810 tonf 0.320 tonf 0.280 tonf 2.810 tonf
0.350t.m 3.520t.m 0.480t.m 0.350 t.m 3.520t.m
0.280 tonf 2.810 tonf 0.320 tonf 0.280 tonf 2.810 tonf
0.350 tm 3.520tm 0.460 tm 0.350 tm 3520 tm
0.280 tonf 2.810 tonf 0.320 tonf 0.280 tonf 2.810 tonf
0.350t.m 3520tm 0.460 t.m 0.350 t.m 3.520tm
0.280 tonf 2.810 tonf 0.320 tonf 0.280 tonf 2.810 tonf
0.350tm 3520tm 0.460tm 0.350tm 3520tm
0.280 tonf 2.810 tonf 0.320 tonf 0.280 tonf 2.810 tonf
& 0350tm 3520tm 0.460tm 0.350tm 2520tm
5.00 5.00 570 5.00 5.00
A v?" P - . q“’- J:l B R .o . . N N Lottt T N .-\ﬂ . ‘d_‘.-d -1 . d-I': . S .
ek, Ll - P Lta 4T e T L
Frame 1 - Live Load Analysis
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| 2.830 tonf | 2.830 tonf | 2.660 tonf | 3.400 tonf |
[:J\ 3540 tm A 3.540tm A 3.130tm A 5100 tm ,l)
ey vy L
2430 tonf 2 430 tonf 2280 tonf 2910 tonf
3.030tm 3080 tm 2.680 tm 4.370tm
2 430 tonf 2.430 tonf 2 280 tonf 2910 tonf
3.030tm 3.030tm 2680 tm 4370 tm
2 430 tonf 2.430 tonf 2 280 tonf 2910 tonf
3.030tm 3.030tm 2680 tm 4370 tm
2 430 tonf 2430 tonf 2.280 tonf 2910 tonf
3030 tm 3.030Etm 2680tm 4370tm
2.430 tonf 2.430 tonf 2.280 tonf 2.910 tonf
P 3.030tm 3.030tm 2.680 tm 4370tm
500 500 4 70 .00
S - - - P S
T T ¥ : s 1 P B B P 4
. A ha 4 . PR -4 N - a 4
Frame B - Dead Load Analysis
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()

=

1.240 tonf

&

| 1.030 tonf 1.030 tonf 0.970 tonf i

[:l} 1290 tm 1.290 tm 1.140tm oy 1.860 tm
3.090 tonf 3.090 tonf 2.910 tonf 3.710 tonf
3.870tm 3870tm 3.420tm 5570 tm
3.090 tonf 3.090 tonf 2.910 tonf 3.710 tonf
3.870tm 3.870tm 3420t m 5.570 tm
3.090 tonf 3.090 tonf 2.910 tonf 3.710 tonf
3.870tm 3.870tm 3420 tm 5.570 tm

3.090 tonf 3.090 tonf 2.910 tonf 3.710 tonf
3.870tm 3870 tm 3.420tm 5.570tm

3.090 tonf 3.090 tonf 2910 tonf 3710 tonf

¢ 3.870tm 3870tm 3.420tm 5570 tm

5.00 5.00 4.70 6.00
- - A . - "l P . -

s
w4 A o P

Frame B - Live Load Analysis
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3970 93 $Bus ko Julxd o5 4y o5 b9,

alis 3l astas Jaio ju 90 oo lee 401 4 a5 b sl (oo oty oot loe (881 (59,0 i by olusl p ol a5l & jg0 s el
O Sl 99,5 (oo Slml (597 (S iylee w4 Jate Slgie 10 eld (0 a5 jshailen 0T e Jolo laailes (5970 (5955 leilie
D9 o0 00l 1,8 igin slag s 51 (LB (R55) o Cd ol iy loe abolis oo Jo> )0 (o8lr (Slag e jslitS dedgiin (55570 (535

1 5920 slaaiy,lee Julod
8.50 tonf ._(L J)
8.62 tonf -
7.54 tonf -
6.52 tonf -
5.28 tonf -
3.80 tonf -
2l

8.50 4,250 tonf 4.250 F,
_— = 4, on =
2 2.00  /3.202 + 2.002

- Fg =8.02 tonf

ool (o225 (5 ka8 8l adlge & y90 4 50T 5 s )Lad g ykad (B8l adlse & ygo 4 Akl 52 50T oS (o0 B8 @
ol oo vty 0 oo ailas p aids awgie S e 5o )loe Gy (2iS g 55L0 S98 @

00.00 + 27.20 13.60
> =13.60tonf.m - Fig=—F,= =00 - 2.72 tonf

Myppe 6 =
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1712 _ o, 8.56 Fs 1615
—_ = 0. - = - = .
2 onf 200 3202 +2002 onf
27.20 + 54.784 40.992
Mype s = > =40.992 tonf. m - Fig=—F5= <00 - 8.20 tonf
polez aib
2466 _ 0, ; 12.33 F, F, = 23.26 tonf
—=12. on - = - = 23. on
2 200 3202 +2002
54.784 + 78.912 66.848
Mype 4 = > =66.848tonf.m - Fyu=—-F,= c00 13.37 tonf
po ailo
3118 550+ f 1559 fs F; = 29.42 tonf
_— = . on = - = . on
2 200  320Z+2002 -
78.912 + 99.776 89.344
MAU@ 3 = 2 = 8934‘4‘ tonfm g Ft3 = _FC3 = W = 1787 tonf
pyo adb
3046 _ 1823t f 18.23 f F, = 34.40 tonf
—— =18.23 ton - = - = 34.40 ton
2 200  320Z+2002 -
99.776 + 116.672 108.224
Mype» = > = 108.224 tonf.m - Fy, =—F, = oo - 21.64 tonf
Jol ailo
4026 _ . ; 20.13 F, F, = 45.01 tonf
_—= . on i = d = . on
2 200 4,002 +2.002 '
116.672 + 131.872 124.272
Mype1 = > = 124.272 tonf. m - Fy=—-F,4= o0 - 24.85 tonf
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Leigiow 00 30 (55970 (59 325 dpmmlino

S 555k e oS 0y g Gl @ bgrse o)l a0 1) L 550 (gt 28 b el CencBlS ldgin 40 0350 (55970 (5950 Armilme sl
riSe 4Ll Ll 4y 5 1) Vb Slil (55,0 gins (555700 (S35 Ao ;0 00l & o Slodis Colune ooz S ggozme b ol (sl (5

el 25 8 4 il 0350y Soa

kgf kgf
Wroof ore = 412.00 F ’ W =W, =W; =W, =W, =453.00 F

Bl (5w (o970 (s95 alons

4= 5.00 x 5.00 5.00 x 5.00

2 + 2 = 12.50 m?
P = 412.00 X 12.50 _ 5.15 tonf
1000
Ps =515+ 45300 %1250 _ 10.81 tonf
1000
P, =10.81 + 45300 %1250 16.48 tonf
1000
P, = 16.48 + 45300 x 1250 _ 22.14 tonf
1000
P, =22.14 + #53.00x1250 _ 27.80 tonf
1000
P, =27.80 + #53.00x 1250 _ 33.46 tonf
1000
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~5.00x5.00 5.00x4.70 5.70 x5.00 4 5.70 x 4.70

= 25.9475 m?

4 * 4 * 4

_ 412.00 x 25.9475

P = 1000 = 10.69 tonf
PS::1&69-+45300)<259475::2244tonf
1000
P, = 22.44 + 45300 X 259475 _ 34.20 tonf
1000
P; = 34.20 + 45300 x 259475 _ 45.95 tonf
1000
P, = 45.95 + 45300 x 259475 _ 57.71 tonf
1000
Pl::5171-+45300><259475::6946tonf
1000

_570xmm+570x4m+500x4m
N 4 4 4

_ 412.00 x 21.1225

Py = 1000 = 8.70 tonf
P5::&70—F45300><211225::1&27tonf
1000

P, = 18.27 + 45300 x 21.1225 27.83 tonf
1000

P, =27.83+ 45300 x 211225 49.41 tonf
1000

[3::4941—+45300><211225::5&98t0nf
1000

Pl::5&98—%45300)(211225::6855t0nf
1000
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kgf

Lgiw 0033 (55950 (59 75 dlno

il ) g8 Sl o) b ol

kgf

Wroof ore6 — 150.00 F ’ Ws = W4 = W3 = Wz = Wl = 350.00 W

Ao 5.00 x 5.00 5.00 x 5.00

2 + 2 = 12.50 m?
P = 150.00 x 12.50 _ 188 tonf
1000
P5::188—F35000><1150::625t0nf
1000
R4::625—F35000><1150::1063t0nf
1000
P; =10.63 + 35000 x 1250 _ 15.00 tonf
1000
P, = 15.00 + 35000 x 1250 _ 19.38 tonf
1000
P, =19.38 + 35000 x 1250 _ 23.75 tonf
1000

98| Page
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4= 5.00 x 5.00 5.00x4.70 5.70 x5.00 4 5.70 x 4.70

= 25.9475 m?

4 * 4 * 4

~150.00 x 25.9475

P = 1000 = 3.89 tonf
P5::&89—F35000><259475::1297t0nf
1000

P, =1297 + 32000 x 259475 _ 22.06 tonf
1000

Py, = 22.06 + 350.00 X 259475 _ 31.14 tonf
1000

P, =31.14 + 35000 x 259475 _ 40.22 tonf
1000

Pl::4a22-+35000><259475::4930tonf
1000

_570xmm+570x4m+500x4m
N 4 4 4

~150.00 x 21.1225

Py = 1000 = 3.17 tonf
P5::&17—F35000><211225::1&56t0nf
1000

P, = 10.56 + 35000 x 211225 _ 17.95 tonf
1000

P, =17.95+ 35000 x 21,1225 25.35 tonf
1000

[3::2535—+35000><211225::3274t0nf
1000

Pl::3274—%35000)(211225::4&13t0nf
1000
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& i (>

oy dhie (chp ColdS s gm0 (o0 Gied Sl abali Gl LS 20k 4 g qule (o (g (LS gy p A Cuss oS Sk o
2S5y meles adl T e e b T aslie g 5l )l g 503 oy 4 s Al e )BT 0 0

6 ail ,5B-45 5 ~Ib

Dead Load Live Load Critical Load
V (tonf) 3.40 1.24 6.06
M (tonf.m) 5.10 1.86 9.10

oo Ll 5l ()

M, 9.10 x 10° 2
M, =M, =Z,E, > M, = ? - 090 2400Z, — Z, =421.30 cm> - use IPE 270

IPE 270:h =27 cm ,bf =13.50cm ,tr =1.02cm ,t, = 0.66cm,Z, = 484 cm3 Ty =3.02cm

Jb rdge GleS (o) 2

( by  13.50

=222 T2 g

Ty 102
] > A > 2wl e Jb erdse S
A, =038 |= = 0.38 2><106—1099
R 2400
\

O xoge LS (w2

(5 _h-2_2190 o

v oot, 066
| £ 2 % 106 = A > Ay 2wl el e iileS
A, =3.76 |=—=3.76 = 108.54
" F, 2400

s 290 SileS S a4 g5k Aoy oYgd ool 5,95 abolde ;o @
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OM,, = ¢Z,F, = 0.90 X 484 x 2400 X 1075 = 10.45 tonf.m = My, = 9.10 tONf. M cusl Sy o (5,5 alaie

oy B 5l s

h=2¢ o4 |E C, = 1.00 2190 _ o [2X10° | s 18 < 6466 C, = 1.00
24 |— = 1. -» —— <2 - 33. : - = 1.
v F, O 0.66 2400 = v
V, = 0.60F,A,,C, = 0.60 x 2400 x (21.90 x 0.66) X 1.00 x 103 = 20.81 tonf
¢V, = 1.00 X 20.81 = 20.81 tonf =V, = 6.06 tonf - col Sly> oy sy adaie

AOl sed (b jo 0aiS s Jole SO Ygers odls 8,65 ablie jo @

Sl g B oy

qp = 1133.00 kgf/m q. = 412.50 kgf/m

5 apl*__ 5x1133.00x600*
Dmax = 384" "F] 384 x 100 x (2 x 106) x 5790 > ™

y 5 ql* 5 x 412.50 x 600* — 0.60
Lmax =384 "E T 384 x 100 x (2% 106) x 5790 - "

L 600
ADL+LL) < — 1. < — 2.2 < 2. K
(DL + )_240—> 65 + 0.60 540 - 5cm<250cm - O

L 600
A(LL)<——>O60S¥—> 060cm<167cm - OK

980.60
fn=0.18 >5Hz > 439>5Hz - Not Good
ADmax 1.65

S5 4,5 Sl 1y (5,55 bl ayly W) sl anliols 3l ) Bl 51,5 o CaliS 55 5 g 9 i Bl 515 (55 45 355 0 alidls
5 IPE 300 55y ilss )| 5 505 (s95ls> 45 ahaie Jolye

For Beam B —45 Story 6  use IPE 300
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Dead Load Live Load Critical Load
V (tonf) 2.91 3.71 9.43
M (tonf.m) 4.37 5.57 14.16

M,  14.16 x 10° ,
p=Zphy > My =% > — 50— = 2400, = Z, = 65556 cm® > use IPE 330

IPE 330:h =33 cm ,bf =16.00cm ,t; = 1.15¢cm ,t, = 0.75cm, Z, = 804 cm3 Ty = 3.55cm

Jb rdge GleS (o) 2

( ) by 16.00
2 2
Ap=—==—=—="—=16.96
Tt Tt 115
$ > A > 2wl e Jb grose kS
A, = 0.38 E—038 2><106—1099
R 2400
\
Ol (xdge ileS (o)
( , _h—2c_27.10_3613
v ot, 075 T
[1, =3.76 E—376 2><106—10854 A
R 2400

i ey S 5 4 53l 4 Yy ot i pblie s @

PM,, = ¢pZ,F, = 0.90 x 804 x 2400 x 1075 = 17.37 tonf.m = M, = 14.16 tonf.m ol Sy Jios 1y alio
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oy B 5l s

h=2¢ o |E wsec, = 1.00 2710 ooy [2X10° i3 < 6466 C, =1.00
ty F, "¢t 0.75 2400 = v

V, = 0.60F,A,,C, = 0.60 x 2400 X (27.10 x 0.75) x 1.00 x 1073 = 29.27 tonf

PV, = 1.00 X 29.27 = 29.27 tonf =V, = 9.43 tonf —  cuul Klyz Loy gl aloiia

WOl o3 (b jo 0uiS s Jele SO g Ygens 0dl 0,5 ablis ;o @

Sl g B oy

qp = 970.75 kgf/m q. = 1237.50 kgf/m
4 5 qplt 5 % 970.75 X 600* 070
pmax =384 F] 384 x 100 x (2 x 106) x 11770 ="
5 gq,L* 5 X 1237.50 X 600*
= = = 0.89 cm

A = . =
Lmax = 384" EI 384 x 100 x (2 x 10°) x 11770

L 600
ADL+LL) < — . 89 < — 1. < 2. K
(DL + )_240—> 070+089_240 - 59cm <250cm - O

L 600
<—5089<— . < 1.
A(LL)_36O—>089_360—> 089cm<167cm - OK

g 980.60
f, =0.18 =0.18 >5Hz - 6.74 > 5Hz — 0K
Ap max 0.70

For Beam B —45 Story 6  use IPE 330
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Ligimw >15b
ahaie ColiS Al yo cnl 5l sl 50 St | 55570 S35 Joo Sl 3050 Sl Caand 50 oS (o0 (o) ) p57ee B

Dgl o ad)S Ll 01 LB ye 0 She Jeb o po ] it By, 45 (hg; (nl )0 Sl SO BB oS o oy 0 |y Lo sl

i aib (0 Bl g )b

Dead Load Live Load Seismic Load Critical Load
P (tonf) 5.15 1.88 2.72 9.19
P, =9.19 tonf L=320cm F., = 1700 M
u ) ) cr sz

B, = ¢F,A; -  9.19X 103 = 0.90 x 1700 X A, - A; =601 cm? —  21PE 140

IPE 140 : b = 7.30 cm , A = 16.40 cm?,I,, = 541 cm*,r, = 5.74cm , I, = 449 cm*, 1, = 1.65 cm

I, =2 x 541 = 1082 cm* T = / 1992 _ 574 cm
2X16.40

526.78
I, = 2(44.90 + (16.40 x 3.65%)) = 526.78 cm* T, = /zxmo =4.01cm

K,L 1.00x 320
Ay = = = 55.75

L KL _100x320
* ', 574 ’ Y, 401

=79.80

2 6
1 =max(1,,4,) < 471 [= = max(55.75,79.80) < 471 |22% = 79.80 < 135.97 » F, = L = X299 _ 3499 g9 k0f
Fy 2400 cm

A2 79.802

Fy 2400 kgf
F. =1 0.658% Fy = (0.6583099-69) 2400 = 1735.68 W

P, = F,Ay = 1735.68 x 2 X 16.40 X 1072 = 56.93 tonf

P, = $P, = 0.90 X 56.93 = 51.24 tonf > P, = 9.19 tonf — OK

Use 2 IPE 140 for B1 in Story 6
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ey 4k 0 Bl (g (>1b

Dead Load Live Load Seismic Load Critical Load
P (tonf) 10.81 6.25 8.20 22.97
_ _ _ kgf
P, = 22.97 tonf , L=320cm , F.. =1700 o

B, = ¢F, A, —» 2297 X 103 = 0.90 x 1700 X A, - Ay;=15.01 cm? -  21PE 140

IPE140: b =730 cm,A = 16.40 cm?,I, = 541 cm*, 1, = 5.74 cm , I, = 449 cm*,1,, = 1.65 cm

I, =2 x 541 = 1082 cm* T = / 1992 _ 574 cm
2X16.40

I, = 2(44.90 + (16.40 x 3.652)) = 526.78 cm* r, = / 22078 — 4.01cm

T 4l 2x16.40

L Kl _100x320 . L L 100%320
V7 ’ Y, 401

= 79.80

2 6
A =max(4,,1,) < 4.71\/FE = max(55.75,79.80) < 4.71 |22 — 7980 < 135.97 — F, = % = X9 _ 3099.69 %
y

2400 79.802

Fy 2400 kgf
F. =1 0.658% Fy = (0.6583099-69) 2400 = 1735.68 W

P, = FA; = 1735.68 X 2 X 16.40 X 1073 = 56.93 tonf

P, = ¢P, = 0.90 X 56.93 = 51.24 tonf > P, = 15.01 tonf — OK

Use 2 IPE 140 for B1 in Story 5
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e e

Dead Load Live Load Seismic Load Critical Load
P (tonf) 16.48 10.63 13.37 22.97
_ _ _ kgf
P, = 36.78 tonf , L=320cm , FE.,. =1700 o

B, = ¢F, 4, - 3678x10%=090x1700x A, — A, =24.04cm?> - 2IPE 140

IPE140: b =730cm,A = 16,40 cm?,I, = 541 cm*, 1, = 5.74 cm , I, = 449 cm*,1,, = 1.65 cm

I, =2 x 541 = 1082 cm* T = / 1992 _ 574 cm
2X16.40

I, = 2(44.90 + (16.40 x 3.652)) = 526.78 cm* r, = / 22078 — 4.01cm

T 4l 2x16.40

L Kl _100x320 . L L 100%320
V7 ’ Y, 401

= 79.80

2 6
A =max(4,,1,) < 4.71\/FE = max(55.75,79.80) < 4.71 |22 — 7980 < 135.97 — F, = % = X9 _ 3099.69 %
y

2400 79.802

Fy 2400 kgf
F. =1 0.658% Fy = (0.6583099-69) 2400 = 1735.68 W

P, = FA; = 1735.68 X 2 X 16.40 X 1073 = 56.93 tonf

P, = ¢P, = 0.90 X 56.93 = 51.24 tonf > P, = 36.78 tonf — OK

Use 2 IPE 140 for B1 in Story 4
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Py aieb 3 Bl ot o)k

Dead Load Live Load Seismic Load Critical Load
P (tonf) 22.14 15.00 17.87 50.57
_ _ _ kgf
P, = 50.57 tonf , L=320cm , FE.,. =1700 o

B, = ¢F,4y - 5057 x10%=090x 1700 x A, — A, =32.61cm*> - 2 IPE 140

IPE140: b =730cm,A = 16,40 cm?,I, = 541 cm*, 1, = 5.74 cm , I, = 449 cm*,1,, = 1.65 cm

I, =2 x 541 = 1082 cm* T = / 1992 _ 574 cm
2X16.40

I, = 2(44.90 + (16.40 x 3.652)) = 526.78 cm* r, = / 22078 — 4.01cm

T 4l 2x16.40

L Kl _100x320 . L L 100%320
V7 ’ Y, 401

= 79.80

2 6
A =max(4,,1,) < 4.71\/FE = max(55.75,79.80) < 4.71 |22 — 7980 < 135.97 — F, = % = X9 _ 3099.69 %
y

2400 79.802

Fy 2400 kgf
F. =1 0.658% Fy = (0.6583099-69) 2400 = 1735.68 W

P, = FA; = 1735.68 X 2 X 16.40 X 1073 = 56.93 tonf

P, = ¢P, = 0.90 X 56.93 = 51.24 tonf > P, = 50.57 tonf — OK

Use 2 IPE 140 for Bl in Story 3
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15515 o (ki o (5las 1
1,90 AB O =k

s o1y ¥ ld S 5 L€ =100 CM Jsbo 5 o5 )b, Ly iy b cilio (s 00y IS0 5 oo L1815 G 4y liws j5liaie o,

A aelys plosl 1 L&y L8, eeas

8.50 tonf ' ' 8.50 tonf ' I
- & - V6

8.62 tonf > 8.62 tonf - i
A V5

7.54 tonf - 7 54 tonf - .
a V4

6 52 tonf - 6.52 tonf - .
C V3

5.28 tonf - 5 28 tonf - :
D V2

3.80 tonf 3.80 tonf - L
E V1

500
F
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Nom o b

S, oy 00iS (el i &8lg 10 Wig T 09l (oo (el Blate (6,135 ,L SLuS 5 il (Gaed) pdy ISS gae lgie 4 Wi o5 Slag s
5| amo Comn ol (53 bl el 5 Sy b SLaS 5l 3 s s il D E b oS5 oo 8L SLuS 5 o 3 oyl eage 51, R

S e olgiiy iy U8 lasl 6l 1, 0.75(D 4+ L+ E) oS5 ol Sleaslo Lo &, e

a5 o BA BB s (655K L olSiT ot a1 8 o o S 3 5 Lk g o bats oo JLal e o5 5 p50

1] o Gy g 5 Ailes Jawg yo o Vg Vg oy
ZMA —0 - (850x3.20)—(250V,) =0 — V,=10.88 ton
Z My =0 - (850X 6.40) + (862 x3.20) — (2.50V5) =0 — Vg = 32.79 ton
Z Me=0 - (850 9.60) + (8.62 X 6.40) + (7.54 X 3.20) — (250V,) =0 — V, = 64.36 ton
z Mp=0- (850x12.80)+ (8.62 % 9.60) + (7.54 X 6.40) + (6,52 x 3.20) — (2.50V5) = 0 — V, = 104.27 ton

z My =0 - (8,50 x 16.00) + (8.62 x 12.80) + (7.54 x 9.60) + (6.52 X 6.40) + (5.28 x 3.20) — (2.50V,) =0 —» V, =150.94 ton

Z My = 0 > (8.50 X 20.00) + (8.62 X 16.80) + (7.54 x 13.60) + (6.52 X 10.40) + (5.28 X 7.20) + (3.80 X 4.00) — (2.50V,) =0 —» V, = 215.35 ton

D9l (oo Al Jgl aib Wig 5 (b e I

e 1.00
Mg = Vg X 5 = 215.35 X —— = 107.68 ton.m

S5 wile U olS5T 095 s 40 laiy o 550 Jobo oS 5 995 4285 185 55 e Un o s ot g 5 it & L JLl aili

Bigd oo Joe 3B sla b Jdow sl p;

W

AYL_Y Yy¥r.Ny

r Y r
A A

42,00 — = 1.00 =200 ——*
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8,5 eolitul o 7y a4 Sl cud (b, 5l Ole 0 YU s Sl (sl

e 3EI o +W(2.00)2
BA™ 200 8 8

Yo = 2E1 W (1.00)2
BC ™ 1.00 B 8
0.107W
Mgy + Mg =0 - Op=— £l

D¢ aidles i A oS 4SS el WSe Ry g Mgy 5 a0

3% 0.107W W (2.00)?

My, = — = 0.34W
BA 200 T 8

2.00
2.00R, — W (2.00) (T) +034W =0 - R, =0.83W

sl 0 oy o5 S 0 Woo0 28 Sl o 55 as S g (0 (5950 slologed

1470
0.83W
0.50wW 0.34w 0.34W

0.21W

0.34W 0.34wW

0.50W

0.83wW
1.17W

W, = (0.25 x 353) + (2.90 x 227.50) = 748 kgf /m
W, = (0.25 x 100) + (0.250 X 350) = 112.5kgf/m

V, = 215.35 + (0.50 x 0.748) = 215.72 ton
M, = 107.68 + (0.34 x 0.748) = 107.93 ton.m

wails walys Fy = 0.4F, = 960 kg/cm? 53L .05 0 >k Fy = 2400 kg/cm? s s L St37 slod,s 5 UK | aldatia b wigey 15
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v Ay ht,,

V, 215720

<960 — ht, < 224.71 cm?

20,5 anles Lol 398 b s wei JLaslty, = 1.90cm g h = 120 cm assl>
g g oo ol ol s 1) (50,8 Loyl i alatie a5 g0 40

M; 107.93 x 10° 5
fo=g=—"—5 ——<066F, - $>681376cm

2

h 1202
S=bytrh+t,— — 681376 = bty (120) + | 1.90 X

) - bty = 18.78 cm?

sy Gl S 0sd oo JLxst tp = 1.30 €M g by = 15 CM 1A 515 5925 505 (55970 S50 Nigm 4l )5 15 0 el S5 obLa
o2 oo plxil by, = 1.90cm gh = 120 cm 5t = 1.30 cm g by = 15 cm clasein b S0 | ahais sl

Nga yd oy JyS

2

120
2 > = 9205.35 cm?

Zp = (1.30 x 15 x 121.30) + (1.90 X

M, = ZyF, = 9205.30 x 2400 x 10™° = 220.93 ton.m

. Mp\ 2x22093x10°\ . _ 2
E, = min (0.4Fy,—1_67e) — min (0.4 x 2400, 220 ) = min(960,264584.9102) = 960 kg/cm
vV 215720
= ——=———  =946.14k 2<960k 2 ol elie
o= 4 =120 x 1.90 g/em g/em ;
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Sgey 5 oo J 5

—Awfa _ — O A e e .

Vp, = 0.6F,A,, = 0.60 X 2400 x 120 X 1.90 X 1073 = 328.32 ton

1.6M, 1.60 x 220.93

=1.00m < -
¢ 72 328.32

=1.08m ol colin

Yo 5 loy) (Sopu8 S8

b5 sgrc03|Eoos BN gy | clin
2t 2x130 T E 7 2400 T
h—120—6316<314 E—314 2'1X106—929o I eslio
tw 190 U JE T 2400 7 I

1

S =—
b7 12 x61.30

(15 x 122.6%) — (13.10 x 120%)) = 6803.65 cm?

g Gl oo Dy el 5 il (il jlee sl)ls (g el 5O alols yo wigy 5

635 x 15 14 x 10° x 15 x 1.3
V2400 & 122.6 X 2400

L,=50cm < min( ) = 92.78 cm

(il gl ez S ‘5|ﬁ9¢i}l.3641)|o I ‘;oj.ws Loyl Wgu i ol ol

M 10793 x 10°

_ 2 ~ 1582.35 kg/cm? < F, = 0.66F, = 1584 kg/cm? ol nlie
S, 6803.65 g/em” <Fy y g/em ’

fo
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Vg axbz )5 0 05 b

S8 5l 5D+ 0.75L + Eog o 5 Bl 0ol ol i3 (on oo iS5 2515 (535 b S 5 ol iy b 51 )5 sl

W; = (0.748) + (0.75 x 0.1125) = 0.832 ton/m

b ol pls an] 0 ey daly, 5l s Al yo 5 sleil 9o 0 S g i oSS Mexp 9 Vexp Wewl fo =0 Ko S 50 9T

1.1
. (2M,
Vexp=m1n— R,C, ,0.6F,A,,

P 0P P Yp Ry 49
(2 X 220.93 x 105

1.50
= min + (0.50 x 0.832) (1 10)),(0.6 X 2400 x 1.90 x 120)

32t

S\ (328 32 % 1.00) N 0.832 x 1.002 (1.67) — 16448 ¢
= . > 2 110) ] = . on.m

L “ﬁ‘ﬁ (Mes; Ves)Ees )_Ja; LSL"’B;:?"
R,C, 1.10
Ves = 7 Vexp = 75 X 328:32 = 240.77 ton

R,C
y-p
My =

.10
— = —— X 164.48 = 108.34 ton.
£ s Mexp =707 64.48 08.34 ton.m

oS S aazg b s g ah)lee 4 cded S Sl pae g 15 @ a)lge lade Jlal 081 s 15 (b cied S b p 69, ol
La w‘ ).g‘ﬁD + 075L +E€S é)bf)lg

V = (1.17 X 0.832) + 240.77 = 241.74 ton
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M = (0.34 x 0.832) + 108.34 = 108.62 ton.m
P =20.13 ton

8¢h b P =20.13ton ¢M = 108.62 ton.m 5V = 241.74 ton sl p wb sisw 4l 5l 2,5 5 cpll
g oo ol 5 Olasie b Wgw 4l B 5

bf=20cm , tr=13cm , h=120cm , t, =190cm

A=276cm? , S ((20 x 122.6%) — (18.70 x 120%)) = 6174.31 cm?

~ 12 % 61.30

3

20
I, =2x130x = 173333 cm* , 1, =254cm

ghio olul Zp (aal33l b 5o GBib 10l (cad et Shgmiss (398 Slelons 10 Wapd 5 (s O-6FyAwu*’L““ﬂ Mexp 5 Vexp 05z

o Mp T . .
Sg daly> 1E, e e < 1.6V—p oyl g azdly alidl 55 My s 55 SCdly

M  108.62 X 10°

P 20.13x 10
B S 6174.31

fi=—=——""—""=7293 kg/cm? fo =

— 2
a=7 576 =1759.22 kg/cm

KL
(KL), =200cm - (T) =78.74 - F, =1035 kg/cm?
y

f, 7293 £ fox oy 1759.22
fa I 007015 —» 2422 I g 007420 2129< 1 5 s culie
F,~ 1035 = T R Py Ry Y g0 e

139 o0 ol ) Slasie b digy a4l 5l ) o5

by =25cm , tr=15cm , h=120cm , t, =190cm
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1

_ 2 _ -
A=303em” 5= e150

((25 x 123%) — (23.50 x 120%)) = 8013.11 cm?

2 3
I, =2 x1.50x = 3906.25cm* , 1, =3.59cm

ghie (bl Zp Gl L K00 Bk 5l 0l ped i Ghgmiws (358 Sluslos 1 Waps 5 e 0.6F) Ay ool s Mexy 5 Vexp 0052

S aly> 15, lxen e < 1.6V— abayly g azdly 2al3dl 55 My g 55 Seudly
14
1dgs g8 (go gt = 5 aulyy bl dig 4 b Sl 50 5 sleis S sl
P _ 20.13 x 103 M _ 108.62 x 10°

_P_2013x10° _ , M _108.62x10° _ 2
Ja=7 303 6644 kg/cm* ,  fy=—=—c————=135553 kg/cm

KL
(KL)y, =200cm — (7) =55.710 - FE, = 1195 kg/cm?
y

fo 6644 fo  fox fby 1355.53

X - =0.056<0.15 22X Y 150056+ ——— =0997 < 1 s canslie

E = 1195 = T R R Ry T 240 TS
V. 241.74x103 2

fo = 2 = Tzaxiso — 1034.40 kg/cm

fy (103440 o ese

E, 960 ' relie S5 Ol o

B 9 N a>b 45 5l SI37 5,551ty = 1.90cm s h = 120 cm 5ty = 1.50 cm g by = 25 cm Slaxin b 45 5l cnl bl

Dgd (oo solawl Qg 4>l 3

ooty g >,

Eoxp amslons ;13 LS5 cpl 53 08,5 oo (oo hb Uit 590 a3l 35Tas ()35,L Lo 3 5l oal s (LD 5 ng o bl oo lgn

aw@w;).lm)o 125 ).3‘).3 Cp w).@
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by ol (o0 Vexp Slp &g cpl o

CpRyV,  1.25x 1.10 x 0.60 x 2400 x 120 x 1.90 x 1073

_ = 300.9
Ve = —7¢ 1.50 300.96 ton

e 1.00
Mexp = Vexp = 300.96 X —— = 15048 ton.m

ool 5 S llan ko 550 4 5 1 o Sl 3 b gl il 5o o1 & bt syl 5 iz 431 )5 55 915 fogas

4 D
1y D 4+ 0.75L = 0.832 tonf/m \ve
| v M exp
Hb ; P
o1y, 0 F\
g \
P br ™
I 2.00m - V exp
p vy
ibg Ol (o0 Y JSb 4 4z g b
4.00
tan 6, = 200 2.00 sin 6; = 0.894

02

ZMO =0 - 2.00V, = (0.832 X > +150.48 — V, =76.072 tonf

Z E,=0 —  Vy+ Ve — (0.832 X 2.00) — (Pyrsin@;) =0 — Py, = 419.87 tonf

s patlgS g ooliiwl o Slasie L SE37 sYes g Box 450 X 450 X 20 clasis b sbsd Jdep 5l A g9 40
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Ap, = 344 cm? Ty = 17.57 cm Ly, =+/2002 + 4002 = 447.21 cm
L
2T~ 2545 - F, = 1352 kg/cm?
Tpr
by g e il 5 G5 S ol
P, 419.87 x 103
L =—=————=1220.55 kg/cm? < 1352 kg/cm? - Cosl slis
4, 344

Wgm 4l y0 200 sl oaisS Cogdy )b

g Calid 5 (518 33,5 A b T B 9935 5 ol e plos 5 (56 IS Cus ik Sy 5 4 i lies L e slel 50
:w‘w&ow

by 25
by = - =ty = — 190 = 10.60 cm

ts = max(1cm,(0.75 X 1.90)) = 1.45 cm
WWgd 005 510 53 Ojee 4 She e caisS Cogal Wb ol caisS Co gl g0 Jold a0 (g oy o

d, 12
y, <0.08 » a< (30tw —?) > a<((30x1.90) -

5

0
> = 3248 cm

Coghi Wb wel dp = 122.60 cm > 32.48 e 5 Gee (93 058 o oolitul Sle 0asS Cugds g =50 cm alslés o plplo

20,5 sl Gl Byb g3 g8 0 5 Cdar Ojge 4 2o o oS

D9 oo ooliiul Wgw 5 ol cpdyb 10 106.0 X 14.50 MM slul 4 5,9 ci> aw 5l & j90 ool 4o

Sge 5 Sledl s ol 4 b sasS ol he> )b

A i AstFy — AstFy : - . e - . . . . . e
st O 2085 1067y 9 L7 S lrt i g 45T (isz bawgi b s 55 Gl Sl S e 5 Ol @ 958 e oS i Lol

20,5 (b il oo (s2y8 Sl ouiiS Cushi I Sy e phite gl

AgE,

AgF, = 1.45 x 10.60 x 2400 = 36888 kg , = 9222 kg

Ol & Sl 5y5 Gher S5l s i Ayp 5 Qg oS g eslitl Jlasl gz 61 @ = 0.75 L 5 EBO o5 5501 5l a5 5550 50

D9 o0 Al iz he> ha> g0 b Jb g
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2 % 0.707a,,; X 120 X 0.75 x 0.30 X 4200 = 36888 — a,; = 0.23 cm
2 % 0.707a,,, X 10.60 x 0.75 x 0.30 x 4200 = 9222 - a,,, = 0.65 cm

D9b o ooliiul 15 Gl g Jb 058 Cusi sld s Jlasl sl eks 10 6515 culies b asgS hex 5l cnl b
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. &
‘b . o u s

o jlw 55 gaolS (5 5lud o
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oolatul 090 51381 0 5 4559

;’ ETABS 2015 Ultimate 64-bit
L Wersion 15.0.0 Build 1221

Imtegrated Building Design Software
Copyright © 1584-2015 Computers and Structures, Inc.

£ £ i3 f1
—
£ B i i = £
— —
ot 5y ia) i =) 5]
ur or o L= == 1=
3 o :\ o ool 0 0 )|
ojlw )L
)= OO0
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General Data
Material Mame ST37 (Rolled)
Materal Type Steal v
Directional Symmetry Type |sotropic v
Material Display Color l— Change...
Material Notes | Modify,/Show Notss. ..

Material Weight and Mass

(@ Specify Weight Density () Specify Mass Density
Weight per Unit Yolume 7850 kgf/m?
Mass per Unit Volume 7850 kg/m?

Mechanical Property Data

Modulus of Elasticity, E 2000000 kgf/cm?
Poisson’s Ratio, U 0.3
Coefficient of Thermal Expansion, A 0.000012 1.C

Shear Modulus, G 76923077 kgf/cm?

Design Property Data
| Modfy/Show Material Property Design Data... |

Advanced Material Property Data

Nonlinear Material Data. . | | Material Damping Properties... |

Time Dependent Properties...

ox

Material Mame and Type

Material Name |5T37 (Roled)

Material Type | steel. Isatropic

Design Properties for Steel Materals

Minimum Yield Stress, Fy 2400 kgf fcm?
Minimum Tensile Strength, Fu 3700 kaf/cm?
Effective Yield Stress, Fye 2850 kgf/em®
Effective Tensile Strength, Fue 4440 kgf /cm®

oK

0 3,98 (v:lal.n.a el 6‘)—? okl Cgz (goYs8 CJLGA a5
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General Data
Material Name:
Material Type
Directional Symmetry Type
Material Display Color

Material Motes

Material Weight and Mass
(@ Specify Weight Density
Weight per Unit Volume:

Mass per Unit Volume

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

Design Property Data

Cco

Concrete W
|sotropic v
- Change...

| Modfy/Show Notes...

(7)) Specify Mass Density

2495657 kaf /em?
0.15
0.0000099 1C

108506.83 keaf fem?

| Modfy/Show Material Property Design Data... |

Advanced Material Property Data

Monlinear Material Data...

| Material Damping Propetties...

| Time Dependent Properties... |

OK

Material Name and Type

Material Mame

Matenal Type

Design Properties for Concrete Materials

Specified Concrete Compressive Strength, f'c

[ Lightweight Concrete
Shear Strength Reduction Factor

oK

[co

| Concrete, |sotropic

210 kaf /cm®

= las iy pu
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Fiter Properties List

Type | Al Impart Mew Properties. ..

Fitter | Add New Property ..

Add Copy of Property...

Properties

Find This Property Madify/Show Property...

HEE . -

2 UPN 100 Delete Property
2 UPN 120
2 UPN 140
2 UPN 160
2 UPN 180
2 UPN 200
Box 20 - 1
Box 20 -2
Box 20 - 3
Box 25 - 1
Box 252
Box 25 - 3
Bz 30 - 1
Box 30-2
Box 30- 3
Box 30- 4
Box 35 - 1
Box 35-2
Box 35- 3

Delete Multiple Properties. ..

Convert to 50 Section

Copy to 50 Section

Export to XML File...

gl ablia i a5
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General Data
Property Mame Tircheh Blook

Type Filled
Slab Material CO
Deck Materal

Maodeling Type

Modifiers (Cumenthy Default)

Display Color

Property Motes

Property Data

Slab Depth, to
Ribh Depth, hr
Rib Width Taop, wrt

Rib Width Bottom, wrb

Rib Spacing, sr

Deck Shear Thickness

Deck Unit Weight

Shear Stud Diameter

Shear Stud Height, hs

Shear Stud Tensile Strength, Fu

Sok az 5 Rl iy a5
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NP e 4 sl (B ymo g sl b 2 3ylg sy SLgSIl 3 yxo

BB 003 b immen 5 0035 5 0550 5b el (B LU ol bl cpl sy menled sl oo Jlosl 0l a5 la)l (Byxe 4 Ceond ol 5o
it Jus glal rizeen 5 (Sealind A5 lajl ) (Soliul glajl b5 (Ll slajl 5 02 el Sl 5 ShalS

b oy penlys wad 5 (s Fgeeals Joo ;o a5l (izran 9 285 518 S 090 (Sl a3l byl sl o5l Jol i o aSil 4y a5 L
b 3 Sl ol 5 45 w3l g ] 5 slal & (555 550 45 e i ] € S b 3 5T el g el | o
Jol> ip bl (Sl ﬁJbT 3 el 4l i b 2800 o astis! gilae a5 Lo ol 4 psles e 8l e Al Sobl J3ly slab
38 e a1y (Sostial il b sleall o Salins W3l ) oVl (Brme ol aS el i 050 (ol 4 4255 b 5 oS alon (Sl LT )

el ol )l 55 Jgozr 50 Ngl (Byme )8 o5 4 b aS alal eled (e

4 =
Loads Click To:
Self Weight Auto
Multiplier Lateral Load | Add New Load |
! | Modfy Load |
o | (I -
Leq Live 0 Modify Lateral Load
Lr H,an U'\re ﬂ oamy Erd ad...
L Live 1]
Mass Other 0 | Delete Load |
EX Seismic 0 User Coefficient
EY Seismic 0 User Coefficient
NDX MNotional 0 Auto
NDY ¥ || Notional v 10 v || Auto v | oK | | Cancel |
Loads Click To:
Self Weight Auto
Load Type Mutiplier Lateral Load | Add New Load |
D Dead v | Modfy Load |
NDY » || Motional P » || Auto A
ML MNational 1] Ao Maodify Lateral Load
NLY Notionial 0 Auto e
MNLeg Motional 1] Auto
NLeq Netionial 0 futo | Delete Load |
ML Mational 1] Auto
MNLrY Motional 0 Auto
EX Drift Seismic (Drift) 1] User Coefficient
EY Drift ¥ || Seismic (Dnift) v |0 ¥ || User Coefficient hd | 0K | | Cancel |
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A=035 , R,=7.00 |, y=7.00 , H=20m

SII,A=035-> T,=015s , T,=070s , S,=110 , S=175

T, = 0.08 x 20°7° = 0.7566 s - T, < T, < 4 sec

T, = 0.08 x 20°75 = 0.7566 s - T <T, < 4sec
0.70 0.70

B,=(S+1) (%) (% (T, - T,) + 1) =(1.75+1) (
y s

0.70

0.7566/ \4 — 0.70

0.70

B,=(5+1) (;—;) (40'_—7(;5 (T, - T,) + 1) =(175+1) (0.7566) (4 —o.70 (0-7566

_AB,I _ 0.35x2.668 x 1.00
*T R, 7.00

_AB,I  0.35x 2,668 x 1.00
Y7 R, 7.00

T, =0.7566s - 0.5sec<T,<25sec -

T, = 0.7566 s - 0.5sec <T, <25sec -

(0.7566 — 0.70) + 1) = 2.668

—0.70) + 1) = 2.668

=0.1334 > C,p;, = 0.14A1 = 0.14 x 0.35 x 1.00 = 0.0490 - OK

=0.1334 > C,;, = 0.14AI = 0.14 X 0.35 X 1.00 = 0.0490 > OK

k, = 0.5T, + 0.75 = 0.5(0.7566) + 0.75 = 1.1283
k, = 05T, + 0.75 = 0.5(0.7566) + 0.75 = 1.1283

i
Direction and Eccentricity Factors
X Dir [ v pir Base Shear Cosfficent, C 01334
[C] X Dir + Eccentricity [[] Y Dir + Eccentricity Building Height Exp.. K
[ * Dir - Eccentricity [] ¥ Dir - Eccentricity
Story Range
Ecc. Ratio (All Diaph.) ’7 Top Story
Ovenwrite Eccentricities Overwrite... Battom Story Base ~
ok | | Cancel
i
Direction and Eccentricity Factors
[] % Dir Y Dir Base Shear Coefficient, C 0.1334
[C] X Dir + Eccentricity [C] Y Dir + Eccentricity Building Height Exp.. K
[] % Dir - Eccentricity [] ¥ Dir - Eccentricty
Story Range
Ecc. Ratio (All Diaph.) ’7 Top Story
Ovenwrite Eccentricities Overwrite. .. Bottom Story Base ~
ok | | Cancel
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Motional Load Value

Base Load Pattem D v

Load Ratio 0.002 |

Maotional Load Direction

(@) Global X

NDX L (555 wlankass 4y by yo 02y

Maotional Load Value

Base Load Pattem

Load Ratio

Motional Load Direction

() Global X

NDY L o530l Sloclats 4y bgs o 02y

oS (o0 e 398 i B i LS b slagSdl oo
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Response Spectra Choose Function Type to Add

| From File vl

Click to:

Modify/Show Spectrum...

Delete Spectrum

oK | | Cancdl

txt LB sl oslawl b Qbsk o po gomin (B 4 bogs o 0y

Function Name Soil Il High

Function Damping Ratio

Defined Function

Function Graph

3.80 -
320 -
280 —
2.40
2.00 —
1.680 —
1.20
0.80 A I I I I I I I I 1 I
0.00 0.40 0.80 1.20 1.60 2.00 2.40 2.80 3.20 3.60 4.00

ok | | cancel

3% lpe 28 LIXE pie B ol SBL o ) b je Jloges
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General

Load Case Mame |SX - Base Shear

Load Case Type | Response Spectrum
Exclude Objects in this Group | Mot Applicable

Mass Source | Previous (MsSrcl)

Loads Applied

Load Type Function Scale Factor
Acceleration Sail 1l High 0.4509

Cther Parameters

Modal Load Case | Modal

Modal Combination Method |mc

[ ] Include Figid Responze Rigid Frequency, f1

Rigid Frequency, 2

Periodic + Rigid Type

Earthguake Duration, td

Directional Combination Type SRSS W |

Absolute Directional Combination Scale Factor |

Modal Damping [Constant at 0.05 | Modiy/Show... |
Diaphragm Eccentricity |1]furAII Diaphragms | Modify/Show... |

Xz 612 5% oo b oS e 5l zam G99 (Sealizs )b > (6

Al 0.35x1.00

Scale Factor Rug 700 806 = 0.4903

130| Page



PROJECT OF Steel Structures

General
Load Case Name |SXPN | Desian...
Load Case Type Response Spectum v | Netes.. |
Exclude Objects in this Group | Mot Applicable
Mass Source | Previous (MsSec)
Loads Applied
Load Type Load Mame Function Scale Factor o
Acceleration L Sail 11l High 0.450] Add
[ ] Advanced

Cther Parameters

Modal Load Case Modal vl
Modal Combination Method |[I]C v|
[] Include Rigid Response Rigid Frequency, f1

Rigid Frequency, {2

Periodic + Rigid Type

Earthguake Duration, td

Directional Combination Type SRSS W |

Absolute Directional Combination Scale Factor |

Modal Damping |Eunstarrtatﬂ.ﬂﬁ | Maodify/Show... |
Diaphragm Eccentricty | 0,05 for All Diaphragms | Modify/Show... |

X gz lp coie g (iS58 50 5l zeys b (Selos b 2l (B yme

Al 0.35 x 1.00
R_g = ——x9.806 = 0.4903
u

Scale Factor = 700
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General

Load Case Name 0.35%

Load Case Type | Response Spectrum
Exclude Objects in this Group | Mot Applicable

Mass Source | Previous (MsSrel)

Loads Applied

Load Type Function Scale Factor
Acceleration Sail 11l High 0.14709|

Cither Parameters

Modal Load Case | Modal

Modal Combination Method |mc

[ | Include Rigid Fesponse Rigid Frequency, f1

Rigid Frequency, 2

Perindic + Rigid Type

Earthquake Duration, td

Directional Combination Type SRS5

Absolute Directional Combination Scale Factor

Modal Damping | Constant at 0.05

Diaphragm Eccentricity | 0 for All Diaphragms

30% - 100% oosld JI (23,5 Jlai )0 (sl 5 <3Sy 5l @ssm oo (Seelins Sl 2l (e

Al 0.35x 1.00
Scale Factor = 0.3—g = 0.30 X ———— x 9.806 = 0.14709
R, 7.00
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Right Click Tree for Options

B3¢ MODAL  (Modal - Eigen)

----- 92 DEAD  (Linear Static)

----- 1t LEQ  (Linear Static)

----- 1t LR (Linear Static)

----- e L (Linear Static)

----- 192 MASS  (Linear Static)

----- e EX  (Linear Static)

----- e EY  (Linear Static)

----- 152 NDX  {Linear Static)

----- 192 NDY  {Linear Static)

----- e NLY  (Linear Static)

----- e NLY  (Linear Static)

----- 192 NLEQX (Linear Static)
----- 198 NLEQY (Linear Static)
----- 18 NLRX  (Linear Static)

----- 18 NLRY  (Linear Static)

----- e EXDRIFT (Linear Static)
----- L EY DRIFT  (Linear Static)

133 | Page

“-i5¢ SXPN  (Response Spectum)
#15¢ SYPN  (Response Spectrum)
18E 035X  (Response Spectrum)
15E 0.35Y  (Response Spectrum)
i-ip SX-BASESHEAR (Response Spectrum)
w180 SY - BASE SHEAR  (Response Spectrum)

odd a8 )5l o L oYl S5 o loges
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Hdleya 2lb byl cus y (b

PR JEINF Hb S ¥ T
(1-1) 1.4(Dead+NDX)
(1-2) 1.4(Dead-NDX)
(1-3) 1.4(Dead+NDY)
(1-4) 1.4(Dead-NDY)
(2-1) 1.2(Dead+NDX)+1.6(Leq+L+NLegX+NLX)+0.5(Lr+NLrX)
(2-2) 1.2(Dead+NDX)+1.6(Leq+L-NLegX-NLX)+0.5(Lr-NLrX)
(2-3) 1.2(Dead+NDY)+1.6(Leg+L+NLeqY+NLY)+0.5(Lr+NLrY)
(2-4) 1.2(Dead+NDY)+1.6(Leg+L-NLeqY-NLY)+0.5(Lr-NLrY)
(3-1) 1.2(Dead+NDX)+0.5(L+NLX)+1.0(Leq+NLegX)+1.6(Lr+NLrX)
(3-2) 1.2(Dead-NDX)+0.5(L-NLX)+1.0(Leg-NLegqX)+1.6(Lr-NLrX)
(3-3) 1.2(Dead+NDY)+0.5(L+NLY)+1.0(Leg+NLeqY)+1.6(Lr+NLrY)
(3-4) 1.2(Dead-NDY)+0.5(L-NLY)+1.0(Leq-NLeqY)+1.6(Lr-NLrY)
(4-1) 1.2(Dead)+1.0(Leq+SXPN+0.3SY)+0.5(L)
(4-2) 1.2(Dead)+1.0(Leq+SYPN+0.35X)+0.5(L)
(5-1) 0.9(Dead)+1.0(SXPN+0.3SY)
(5-2) 0.9(Dead)+1.0(SYPN+0.35X)
(D-1) 1.0(Dead)
(D-2) 1.0(Dead+Leq+L)
(D-3) 1.0(Dead+Lr)
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ojlw ygo oy dulxo

Dead + 0.2(L + Lr) + Leq + MASS

Define — MASS Source

Mass Multipliers for Lead Patterns

Mass Source Name

Mass Source
[] Element Self Mass
[] Additional Mass
Specified Load Patterns
|:| Adjust Diaphragm Lateral Mass to Move Mass Centroid

Move Direction (counterclockwise from +X)

Move (ratic to diaphragm dimensien in move direction)

Load Pattern Muttiplier

] w1
1]
Leqg 1

Lr 0.2

L 0.2

Mass 1

Mass Options

Include Lateral Mass

E—

[] Include Vertical Mass

Lump Lateral Mass at Story Levels

oK | | Cancel |

Modify

&

135| Page
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kel sl S (g 3Lwol3T
Frame Assignment - Releases/Partial Fixity ﬂ

137 | Page

Frame Releazes

Release Frame Partial Fodty Springs
Stat  End Start End
Avial Load O 0O | | kaf/cm
Shear Force 2(Major} [ [ | | kgf/em
Shear Force 3(Minor} [ [ | | kaffem
Torsion ] |o | kgf-cm/rad
Momert 22 (Minor) 0 | o | kgt-cm/rad
Momentt 33 (Major) 0 | o | kgt-cm/rad
[] Mo Releases
OK | | Cose | | Apply |
Sim) 5 (m) 5.7 (m S imy ':-.4,,-" 5 imi 4,'
\ ] |
q
4 = b

5 {m

5{m
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138 | Page

End Offset Along Length

(@ fAutomatic from Connectivity

D Define Lengths

End-l cm
End-J cm

Rigid-zone factor

Frame Seff Weight Option
@ Auto
() Weight Based on Full Length
() Weight Based on Clear Length

kS (g @ bg e Sleas Jlesl

Restrairts in Global Directions
Translation X [ ] Rotation about X
Translation [ ] Rotation about Y
Translation Z Rotation about Z

Fast Restraints

L

((shaio Cqz g9 0 0) 28 4SS Ll b olais
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Load Pattem Name

Load Type and Direction Options
() Addto Bxisting Loads
(@ Replace Existing Loads

(@ Forces () Moments

Direction of Load Application | Gravity v

(") Delete Bisting Loads

Trapezoidal Loads

Distance |0 (025 | [0.75 |[1

load 0 o o o

(@ Relative Distance from End-| () Mbsolute Distance from End-l

Unifarm Load
Load legf/m

© ©) 0 () ©) 0
I = - - o b
N ) = e ; "
126.8 126.8 126.8 126.8 126.8
N N I I . T T 1 I | Story6
/559 ?é\ 658.75 ﬁsg Tg\ 65975 /4:59 ?}\
Story5s
59.7 B59.75 ﬁSQTg\ B59.75 597
Story4
59.7 B59.75 /65973\ B59.75 597
Story3
597 B659.75 ﬁSQTg\ 65975 597
Story2
59.7 B59.75 /65973\ B59.75 597
Story1
T
Base
X F.iY i L yi X K

ol 5,135 ,L
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N ®
Uriform Load Set Name | |
Load Set Loads
Load Pattem Load Value
lkgf/m3
353
-
100
MNote: Loads are in the gravity direction.
OK | Cancel
‘5)L>u QLa...lo ‘5>r.|a....4 (5)|;\f)l.3
. £ " P Fy -"I_\
Wt 5 (m) \ J 5 (mj W= 57 (m) ) 5 (m) '\'_P,-'I 5 {m) '\*,.f'
G ] ]
(-1 B = 3 u]
p
- 313 :zj(:s
./--
(. d & L L & i
e
-+ 333 353
.,-_
| g or o = == q
.
‘-?d l 1 1
."-,_
| 2 g it iy ) i) f
M
= =55 l =53 l <55
-
1 E = B 2 = 2= E
M
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Automation Method
() Mone

(") Mon-iterative - Based on Mass

@ lterative - Based on Loads
terative P-Delta Load Case

Load Pattern Scale Factor

P-Delta 3l 0,5 Jd 4 by o loclass

A ad F b s 3l epl gws 2k g

Building Active Degrees of Freedom

Full 30 XZ Plane ¥ Z Plane Mo Z Hotation

= .

M UX [ Uur ¥ UZ [ X [ RY [] RZ

o3l oliT Gl yo s bgs yo lecdass
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Modal Cases

| Modal Case Name Modal Case Type

Sealizs 36T (50,87 JUsd 4 by po 0,5y

Mirimum Number of Modes
Frequency Shift {Certer)

Cutoff Frequency (Radius)
Convergence Tolerance

Allow Auto Frequency Shifting

General
Modal Case Name [Mogai | | Desian..
Modal Case SubType Eigen v| [ Motes. |
Exclude Obiects in this Group | Not Appiicable
Mass Source | MsSeci
P-Delta/Monlinear Stiffness
(®) Use Preset P-Delta Settings | terative based on loads Modify/Show...
() Use Nonlinear Case (Loads at End of Case NOT Included)
Morlinear Case |
Loads Applied
Advanced Load Data Does NOT Bxist [€¥ \dvanced
Other Parameters
Madmum Number of Modes

1E-09

Seoliod 52Ul 4y by ye Slogliss
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143 |Page

Length Tolerance for Checks
Length Tolerance for Checks 0.001

Joint Checks
Joints/Joints within Telerance
Joints/Frames within Tolerance
Joints,/Shellz within Tolerance

Frame Checks

Frame Overaps
Frame Intersections within Tolerance
Frame Intersections with Area Edges

Shell Checks
[+] Shell Qverdaps

Other Checks

Check Meshing for All Stories
Check Loading for All Stories
Check for Duplicate Seff Mass

Fix
Trim or Extend Frames and Move Joints to Fix Problams

[] Check Selected Objects Cinly

. ok | | Cancel

o3l 59,y JyS Sloghas 4y bgyye 02y

LI =
i

Model has been checked. Mo waming messages were generated |
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Click to:
Case Type Status Action lad | Run/Do Mot Run Case |
Modal Modal - Eigen Mot Run Run Delete Results for Case

Dead Linear Static Not Run Run

Leq Linear Static Not Run Run | Ru Not Run Al |
Lr Linear Static Not Run Run

: - | Delete All Results |
L Linear Static Not Run Run
Mass Linear Static Not Run Run

EX Linear Static Not Run Run W | Show Load Case Tree... |

Analysiz Monitor Options Diaphragm Centers of Rigidity

O Always Show
@ Newver Show

() Show After seconds

Tabular Output

Calculate Diaphragm Centers of Rigidity

|:| Automatically save tables to Microsoft Access or XML after run completes

Filename C\Users\Zorasna\Deskiop\Azad\ETABS 2015\Azad ETABS.mdb | Run Now |

Table Set None Add New... | oK | | Cancel |

o3l 5JUT 51 L8 oledass

Analysis Complete

File Mame: CAUsers"Forasna‘Deshktop’Folder 1"Mader Project\ETABES 2015 \MNaderi ETABS EDE

Start Time:  3/7/2016 5:36:59 PM Blapsed Time:  00:00:00
Finish Time:  3/7/2016 937:.00 PM Run Status Done - Analysis Complete
A~
WIMBER OF OUTIPUT STERS SAVED = 3
RESPONSEE-SPECTRUTM LANALYSTISE 21:-38:5%
CASE: 5XEW
TYEE OF EXCITATION = STANDARD GROUND ACCELEBATICH
USING MODES FROM CASE: MODAL
NUMBEER OF DYNAMIC MODES TO BE USED = 24
EESPONSE-SPECTRUHM ANALY SIS 21-36:55
CASE: 5YEW
TYEE OF EXCITATION = STANDARD FROUND ACCELERARTICH
USING MODES FROM CASE: MODAL
NUMBEER OF DYNAMIC MODES TO BE USED = 4
ANALY SIS COMPLETE 201&/03/707 2Z1:36:53
]

Sl )'.:.AT Coddge Ll oo Lid o iy
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5ol ks 51 o6 gl B b (oSoralind Jalons 31 o5 dnly byt 53k g

Story Load Location P WK VY
Caze/Combo tonf tonf tonf
L = Top 0 247 4265 0
Story1 EY Top 0 1] -247 4265
Story1 S¥ - Base Shear ... | Top 0 166.1846 46759
Story1 S5Y - Base Shear ... | Top 0 46759 1466731
Story 1) 4l 515 a5 00,1y i jlade
V, 1.00 x 247.4265
Scalex = — = Vleeisaer s aersor 0
. + 4.
V)?,SPX + VYg,SPX
Vy by 1.00 X 247.4265
Scale, = - = 1.686

2 2
VX,SPY + VY,SPY

145 | Page

" V4.6759 + 146.67312

T
tonf-m

23112511
-2880.8769
1767.1618
1614.4321

MX
tonf-m

04542
2679.4681
438.9094
1475.4689

MY
tonf-m

-2655.5404
-0.3505
1662.8737
4668

o5 e 5,3
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0.35%

Respanse Spectrum
| Not Applicable
|F"reviuu5 {MsSec1)

Function Scale Factor
Sail 1l High 0.3*0.4503*1 443

Cther Parameters

Modal Load Case Modal

Modal Combination Method cac
] Include Rigid Response Rigid Frequency. f1
Rigid Frequency, f2

Perodic + Figid Type

Earthquake Duration, td

Directional Combination Type SRSS

Absolute Directional Combination Scale Factor

Modal Damping | Constart at 0.05
Diaphragm Eccentricty | 0 for Al Diaphragms | Modify/Show... |

0.35X Sl )b cdle 05 alad gz ol o o Jlas!
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Cther Parameters

Modal Load Case
Modal Combination Method
[] Include Rigid Response

Earthguake Duration, td

Directional Combination Type

General
Load Case Name SKPN || Design... |
Load Case Type Response Specium vl | Motes.. |
Excluds Objscts in this Group | Not Applicable
Mass Source Pravious (MsSec)

Loads Applied

Load Type Load Mame Function Scale Factor a

Accsleration U1 Sail Il High 0.4303"1.449) | Add |

Absolute Directional Combination Scale Factor |

Modal vl

cac v

Rigid Frequency. f1

Rigid Frequency, {2

|
|
Perodic + Rigid Type |
|

SRSS v|

Modal Damping | Constart at 0.05

| Modiy/Show... |

Diaphragm Eccentricty | 0,05 for Al Diaphragms | Modfy/Show. .. |

SXPN (Sealiys s o (53,5 aloas S 3ol 5 s

147 |Page
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Case Mode Period Ux uy uz Sum UX Sum Uy Sum UZ RX RY RZ Sum RX
sec

1 1.183 0.0004 0.8654 0 0.0004 0.8654 0 0.1398 0.0001 0.0019 0.1398
Modal 2 0993 0.8568 0.0006 0 0.8572 0.866 ] 0.0001 0.1406 0.0051 0.1399
Madal 3 0.665 0.0108 0.0013 0 0.868 0.8672 ] 0.0025 0.0003 0.8622 0.1424
Modal 4 0.405 0.0001 0.099 0 0.8681 0.9662 0 07135 0.0004 2338E06 0.8559
Modal 5 0344 0.0988 0.0001 0 0.9663 0.9663 ] 0.0006 07 0.0028 0.8565
Madal 6 0235 0.0012 0.0001 1} 0.9681 0.9665 1] 0.0002 0.017 0.0923 0.8567
Modal 7 0219 0.0001 0.0205 0 0.9682 0.9869 0 0.0765 0.0006 0.0021 0.9332
Madal 8 0.19 0.0197 1.672E-05 0 0.9879 0.9869 ] 0.0001 0.0714 0.0005 0.9332
Madal 3 0.145 1] 0.008 1} 0.9879 0.995 1] 0.0427 0 0.0005 0.9759
Modal 10 0.134 0.0003 0.0003 0 0.9882 0.9953 ] 0.0015 0.0013 0.0182 09773
Madal 1 0.128 0.0074 1.08E-05 0 0.9957 0.9953 ] 0.0001 0.0404 0.0003 0.9774
Modal 12 0.106 42NE06 0 0 0.9957 0.9953 0 5.333E07 31405 79207 0.9774
Modal i3 0.106 ] 0 0 0.9957 0.9953 ] 2145606 1.365E-D6 ] 0.9774
Madal 14 0.104 6.307E07 0.0032 0 0.9957 0.9985 ] 0.0152 2.986E-06 0.0001 0.9926
Modal 15 0.097 0.0001 0 0 0.9958 0.9985 0 6.652E-07 0.0004 2 509E-06 0.9926
Modal 16 0.095 0.0004 0.0001 0 0.9961 0.9985 ] 0.0002 0.002 0.0059 0.9928
Madal 17 0.094 0.0021 9.975E-06 1} 0.9982 0.9985 1] 487705 0.0098 0.0005 0.9925
Modal 18 0.052 1.536E-05 0 0 0.9982 0.9985 0 0 0.0001 1.16E-05 0.9529
Madal 15 0.092 0.0004 5.549E-07 0 0.9986 0.9985 ] 2712606 0.002 3.092E-05 0.9929
Madal 20 0.087 1.41E05 0 1} 0.9987 0.9985 1] 1] 0.0001 1.831E06 0.9925
Modal 2 0.076 ] 0.0014 0 0.9987 1 ] 0.0069 2.266E-06 2559E-05 0.9598
Madal 2 0.072 2.056E-05 262305 0 0.9987 1 ] 0.0001 0.0001 0.0024 0.9939
RMadal 77 nn7 nnn1a 1 IRAENE n 1 1 n EER10ENE nnneR 1 IRIENR noaca

Sleo,> gaazme Hlug slaoge plod (laislus slael g0 51 S5 j0 aS gl 418 5 Jla) 5 gk Wb Hlug glasge slaxs 2800 o lastiw! §illas
a8l ojle IS p > aoy0 90 1 i LT 5e

o oy el iy JS 5 a5 shailen 1S o axxlye SUM UY 5 SUM UX slesgin 4 358 JS& illas ot jalls syus 0,2 5o
blow o yxads Jdo 4 bl 83 L o1y Jol 090 gty 51 et ol (o0 1 ol i 0.90 51 gz 99 50 sl oty 990 50 laoge o5 liee
,.3)5 M‘? oolazwl lebyo ‘SALAJ )‘
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oyl LT =2 € sty S 57 hn 6o loln | Ol Ol (o0 09

N0
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B Ussz olayl (s

§ o bl (Tl B gz diaiine 60Y58 slo o3l ()b OS50 055l S g 00 gz gl il (b QLS o
e >k er oS e e il AU st S

s Bl o3Il plp €1 Cu3S e 5l eyt Sy cnl 50 Bk 20y ojlil 4 LS pid Ble 59, 2 B ot (hex ojlail sl
°~\5L°-.:5LJ.§)°G&J‘Suw‘Md)u‘égs**’l"’Suwwd%‘.’%Ew)‘ﬁbgs‘z?ﬁ&%‘u"’)élfﬁfﬁl?bﬁhgﬂe“-.'J*";-"
)5 aalys ablhe T €1 iy S 5 g

Wby olg (oo (owled ()Lad Sleetis 5 9 28y Jsb b cuiS  Gho> Coaglia 5l oS s B o b

R _1 5.2
WSodes (yad g aaly 5l e Job oy 0 o)ls (69,05 @ (2l
9Re,
qx = 5L2
P1 < i
N
RI2
J’ R/2
< P1
] ax
R
bl plp o Jodll oS 5 (26 oo Job 92ly )0 s (2 4d)9e Gy
R
qy = i

Logr walss ol G Job axly jo (55wl adlge (ol plo

- (=) + (e
= \2L 512

9d g0 el 5lidyge AdsS gz da (Ghez 43D Gz Lk Ol Ly hr Ol amlie b
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(Sl g FBgd kb9 by cdbo JLai) cbo JLail (o1)b

OLas ylo 18 amio G 50 gt g 5 sl o o a5 Sl g JBgd (sledyg gy e 4 55 Jlail I (sl Wiges 5 JSE 5o
B9 00 ,Lid 9 SBgd (59 ;0 SRAS Djge gy zey SO ey Jlail jo B L 51 00 09z ge e cies Kl sal ool
plxl 58 (oo Jato (g Jb g 55 Ol @0 45 (L83 b (39 bawss 9w & 55 (B 59 JUK) 098 (o0 JEe (g Jb 4 Sliow
23,5 oo

Sledys Wgd (oo Jate 15 Sl g b aBsS (her SeS g st Jb A ol 398 b (6,led ez hawgs Sbiw 5 SBs8 sled)s
g oo (b il 50 9290 (L g ()Lid ((iiS slag i el p B )l i g Sliow g SBsS

IS

@Gy s)led 5 Ty (o2iS slagys Ojgo ol 50 ceemd (lid Mye L1y 55 slesil jo &5 ol 5l ol e (ptas S aziliz

b ogr winles ply Gl g (SBss sled)s 0 ol

T,=C, = , M. = 1.1R,M, = 1.1R,ZF,

y=y

1.25 55 00 0,55 [bsd 5 sl alg) ablie sl a5 conl 15 mllas 00l st pubed 25 Blas 4y Ll 5550 ol 25 cond Ry,
Gau)f).la.,)QIIS );‘).: d)?)‘ ooy disluw éELDdos 1.20 )J‘)sté‘)wsu_)‘oBbeH N é.bl.o.a dsle oo 3,9 c.bLa.A).:Lw‘
g

el 55 Sexdly ahaie el ZaS Cll ZE), iy s g 4y Ll Joe )0 5 adalie Sy S M,
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solu JUas! 1,0

b Il Aoy § ol i a5 4 pl o 2IPEL60 adaie b Ad gis 4 2 IPE 270 shaiie L4 3 ;s AB 5 s

a8l o Fy = 2400 =% ($=0.85 . E60 g5 | 3 a0 55,250

Rp =4.00tonf , R, = 0.86tonf
Ry = 1.20R, + 1.60R;, = (1.20 x 4.00) + (1.60 x 0.86) = 6.18 tonf
R, = Rp + R, = 4.00+ 0.86 = 4.86 tonf

o219 oS )15 50 el 1501 o cslses g yiontiln 20 1, pans Jobo azslix
R, = 0.60 X 2400 x 2 X 20 X 1.50 = 86400 kgf = 86.400 tonf
Ry <R, —» 6.18<1x86.40 = 86.40 tonf

56“;)_;‘55)4.’)."&4\70Aw9>5r~0.~l.~0 15f‘fu}weﬁd‘)TWlﬁ&ﬁbMoow|2L150X150X15w¢&£5¢)‘4JUL~>
2,0 )18 5 S Gl (ptomn S

__(@x1350x675)
¥ T2 x1350)+20 >
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‘Lg .)9.3 M‘?f‘f-r 9V UJ‘).’L.)

R, 6180

Vi =~'=——=3090kgf , T,=3090(1500 - 388) =34360.80 kgf.cm
R, 4860

Vo= =——=2430kgf , T,=2430(15.00 —3.88) = 27021.60 kgf.cm

ool 25 7 4 el S ply Gher 55l S5 Culis 2B LA gz wais Dlogas

A, = (2 x13.50) + 20 = 47 cm?
3

203 2
Jw = 1x + Iy = (2 X 13.50 X 10%) + -+ 5 (9.62° + 3.88%) + (20 x 3.88°) = 4300.21 cm*

bl ol Ghex 0V 69,0 5 (o8U meditens (SO 25

Y 3990 574 kgf/em?
Ve (2830 o
fav - AW - 47 = " gf cm
Loog aales ply oo 0 T joomy KU 51 250 L0 sleas
Ty 386080X10 oo
fue =5 == —m0021 = 1090 kg /em
T,y 34360.80 x (13.50 — 3.88)
= = =8134 k z
fuwy =7 4300.21 gf/em
Ty 270206010 oo
Jave =5 == ——30021 = 0284 kgf/em
T,y 27021.60 x (13.50 — 3.88)
= = = 60.45 k 2
Jawy =5 4300.21 gf/em

by ol iy A insS gz 0 Sl s T fr

fur = /(65.74 + 81.34)% + 79.902 = 167.38 kgf /cm?

fur = (51.70 + 60.45)% + 62.842 = 128.56 kgf/cm?
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E, = BF,, = 0.85 X 0.60 x 4200 = 1224 kgf/cm?

Wby Hle oo e Blw o3l Ay 9 She> oS Fhe e Qe et Sl

_ fur _ 16738

Ape = =—=0.18cm - a, =0.25cm
@F,, 0.75%x1224

97 dn Dy il 30wl (o yeclee 8l alsS ior wm Sl 5 ecle Sl 080 Cons sz live g alsS ez an Sl
DS o S 1y iSTas g Bl aals @y, = 6 MM asgS

B Jige o3Il (s

by oly e €1 = 15em g L=20 CM (o3 Ly (285 5 ez 5l 05 S Bro by B g ojlail s 6l

9Re; 9 XRXx15
x = =

= 0.0675R kgf/cm

512 5 x 202
(b 5y salss 1 R Jadll e 51 (30 e sl 9ols 58 G cile Gy
_R__R = 0.025R kgf/
&=L " 2x20 " gf/em

WCebg Gl oo G Jeb 9>y po 5wl adlhe ress

@r = |qx? + q,2 = /(0.0675R)? + (0.025R)? = 0.072R kgf/cm

qur = 0.072R,, = 0.044 X 6180 = 271.92 kgf/cm
Gar = 0.072R, = 0.044 x 4860 = 213.84 kgf/cm

Wby OlgS (g0 Ghex A Ay g Hhe> oS Fhe S Aype e sl

_ Qur _ 27192

Ay = =———=030cm - a, =042cm
@Fy  0.75x1224

P38 (oo SRS 8 ez am pSlas g Jlas alals 5 cendlS B (g2 ln Sl 0l s adis 6 92 om
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Jlail b (i (g 9y Sllaxil o)y
oS o ookl b Caeglie b Hblie (61050 51 Jlasl sla pias (6l Slhasl v 2 6l
(il elys W8 5 (B Sledlo e 59,5 Sl dora U o2 glo ol ad 5l e 85 Sl 0 5 G = 20 2L

_ 12R4eg.’
~ I2Et3

L=20cm4g9,=15—-1-1=13cm 4R, = 4860 kgf e =15—-3.88=11.12cm ;] o a5

t=1.00cm , E=2x10%kgf/cm?

_ 12R4eg,® 12 x 4860 x 11.12 x 13°

- ~1.781
IZEt3 202 x (2 X 106) x 1.00° o

g aaly 17.81 MM ply o sledb o s cnlple

Z = Sy ghis golol 4 dzg b i 4 Jlesl )b 0ad s gl il Ly ales Job g W5 5 0l S 15iSs 00,58 )b Sads azliz
Wiy oy o0 2 IPE 270 £ e sl » 1095.80 cm?

wL
R, = - wL =9.72 tonf

2
M, _ZF, _109580x2400 o
0" 0 167 = 15.78 tonf.m

wlL? 9.72L

M, <

w = 136793 kgf/m

wiL? = .
Izﬁ‘ﬂzIPEZ?O@E‘Q[&AQ&Q‘@Q}{Q.MQ@G=ﬁﬁ|ﬁw&5‘5&odw)lgMLJ#@oébﬁjéﬁdw}‘yﬁe

ieils walys il s 10712.10 cm*

_wl®>  (13.6793 x 1403%)
T 24E1 24 x (2 x108) x 10712.10

6 = 7347 x 1073 rad

SIS 5y Sl i il A 2 A0 s 55 aslis (A = 55 i) dpB b s WU US55 A sl 5 ok S 57 28

dg Ol oo bl les Joe Jade s 93 O )90 4O Wl (oo 25 5 30
A=1.781cm > 0.50 X 27 x 0.07347 = 0992 cm

0 99 52 e 4 gy Jlool g sl o555 55 ol 5z b el (gl (BT 50y Bllanil 5 o ey (o0 )l 4 598 (o) Dl 4z g L
a ol gl ol wilas Ly (K3 5l s BB s S 5gs s 1ol8 a ol e dness Jlail e o 52l S0 U o s il oals faie

o8 ol a5 sledsr 6l s ol (2alS 1) e i el s e b st ) sy (6 dy illas
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i g iy Sl o AL g L

P = 886tonf , Sec6:2IPE160 , Sec5:2IPE 180 + 2 PL 140 x 10

P, = 0.50 x 8.86 = 4.43 tonf = 4430 kgf

Ju JLail @9
ke a4y Byl 52 51l 0uiiS Gy (P8 09 (o0 Gh9T Sz st J 99 52 (59, 2 OM s 4y (s dadgins Tsba (10903 5l sl
il axdls o5z ) iigz (sl p3¥ (slad JBlax b oo Sl (g JU 51 Sz 1 OM Bl

bf =16 —2=14cm
09 48,5 S5 0 0ulS y 3y5 (25 3l iSzsS L OM Polao B3k a5l el o3 5 Jlail 555 55

b,=14—-2=12cm

P, 4430

= 2¢F b, 2x090x2400x 12 082 cm

23,8 s Cualies b ogd =) oals ymalS 5,9 2,6 g Jb Cwlxs b Q—I dslae g JU Jlasl 5,9 Cwlbrs @ azg5 b
b, =10 cm

P, 4430

t, = =
P 2¢Fb, 2x0.90 x 2400 x 10

=0.10cm - ty = 0.50 cm

sl oo Sy 1 20 A )9 5L, 90 Job «s yienkis 6 B9 558 L

P, 4430

L _ =3.63
W T 26 %0707 xD x 0.60 x E, 2% 0.75 x 0.707 x 0.60 x 0.60 x 3200 o

— Use 2 PL 100 mm X 100 mm X 5 mm
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ol JLail @9
23,5 oo (b e Y (L8 Cueglin 27l (23 595 sl Ysere G5t oz JLail 3y

V, = 0.02 x 4.43 = 0.0886 tonf = 88.60 kgf

sl oo Camwdy (g Clbud 5058 0 2,8 10 cm X 10 cm Jolos 1> 5,5 olul

SR 88.60 oot

¢ = 0.75¢b,F, 0.75x 0.60 x 10 x3200 "
_oo1 oo

Y0707

DS oo )18 sy 8y30 O] (S Coglite 5 39 oo OB Jieikie 4 (y5ie Gla Cwlbis w4z L ol 3y Suls

V., = 0.60F,A,, = 0.60 X 2400 X 10 X 0.40 = 5.76 tonf

é,V, = 0.90 X 5.76 = 5.184 tonf >V, = 0.0886 tonf

160 |Page



PROJECT OF Steel Structures

PSRN S *
‘ B u *

OFw 9y & ady, e JLail hgr (o150
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s (oo eld il by 5o (Sl Jlail 35 (eizmen 5 b alsS o JLail 555 4 S 095 Joe o T Jlail gl oty e (Hob Sl o
b Jl o 5 5 b (63 il B A (53, b ablie (sl SIS Ceolie 515 b st o s sle o JLasl o g8
Sl p3Y $955 e laen S8l 5 03l Sl 51 Jeolo (58 dmmliin b cnlpli yled sl | guie il (555 S50 Cund o 75% wilsny Jlas
iy oue Gadsl s [zl Csges sl |y b 51 ol Jlail 3555 b9z Job sl (oo sy by oo VLl (slodoz 5 Jlail sld )y >k
2 nled Jood 1y Jol (alS (65,05 Wl a5 pmled (o0 ik (gysb 5 ) (Sl JLail )5 -l Gy (IS Lzl (e 50 B pled (g0 05
slallas (53,5 15 0 b (hezr Cuglan g 0o ,S Bl (oo w2 g Sl (285 Ja o b g easge QL 4 Lo (B> g5 (el

el ol a8 )5 IS 55 pedr (o3l 9 (2L

Jol 4 50 BC-1 ool
23L 2 UNP 320 4+ 6(PL35 X 5X 1)@100 cm i )b anjles ool slp ooz Lidw j0 a5 ahie

UNP 320 : A = 75.80 cm?,t,, = 1.40 cm, 1, = 12.10 cm,, I,, = 10870 cm* , 1, = 2.81 cm, I, = 597 cm*

75% ..\415,\4 b = O 50 g Bl Lg)l;xf)l.g Al GloS 3 )'| ‘5.,.:[.: SS9y L ablis 6‘)% Gélf Ceaglie 6‘)“5 &b S, guac sl gL Jlasl @
lod 5uoli 1) guae alafo S8l Jhe Cod b

P, .. = 207270 kgf

oS g 5 By (Kt wales dlina Sl g bl g0 0ALS e (S el VLS 0 @
Pumu = ¢F,Ay - P, = 0.90 X 2400 X 2 X 75.80 = 327456 kgf — P, = 0.75 X 327456 = 245592 kgf

kol 55 5l Cnlpli cool a8 wiy e ahaite jlre (o285 2l T5% lade 5| o 51 (AU Sl 0 Sl 5508 965 (o0 eanlin & jshailes
oS oo 00lial ahaie jlme L85 od il 75%

= Arct (400)—3436
a = Arctan cgs) ~ 3%

Fy, = P.cosa = 245592 X cos(34.36) = 202738.09 kgf
F, = P.sina = 245592 x sin(34.36) = 138609.87 kgf

Db oo ot omyil g RS i cEBD 8 rae 09 2SIl iias oS o solitwl D = 10 MM ojlasl 4 a8, g0 be>

V2
R = @Ry = 0.75 X 0.60 X B X Fe X Ay, = 0.75 X 0.60 X 0.75 X 4200 X — X D X ,, = 1002.20 D I,

_ PR

Lw

—>RW

=1002.20 D =1002.20 kgf/cm

162 |Page



PROJECT OF Steel Structures

; = 1.00 X 0.60 X 2400 x t = 1.00 x 0.60 x 2400 x 1 = 1440 kgf/cm
v - 0K

0.75x 0.60 X F, X A,,
7 = 0.75 x 0.60 x 3700 x t = 0.75 X 0.60 X 3700 x 1 = 1665 kgf/cm

¢R,

R, =——<min

{ 1% 0.60 X Fy, X 4,

w

w
Wl i 5 8 s Jsb

| _Fa_20273809 . _F_13860987 _
wh =g =7100220 oo v we TR T 0220 o

JA 05 8, 5 o Shsx o slade 5098 (oo 48,5 i o jladie (pl hal sz bt G gln a5 waaee 1) Ghe b3 90 Jsb 398 Sl @

SeN (o0 )

lyn=105cm , l,,, =140 cm

3l (o0 2 0 4 JLal Gyg 200 9 Jsb alib (al )3 s les ghatte 4 a5 L
b=1l,,+32=162cm = b=170cm
a=1l,,+32=207cm - a=210cm
Sl alog b

a2ly> 75l e Sloe 55 G5 e 09b 5T G (58S Canslie wils cnlply S Jite |y a e Jlail 59505 Wl il Sle Jlail 555 @

e oo QLT L el s DL, G55 nl o5 05

Pum@_ = ¢pF,Ay = 0.90 X 2400 X (b X t) = 245592 kgf — bt =113.70 cm? - t=150cm,b=75cm

oS o0 00l D=10 mm ojlail 4y a8, g0 s>
Pl 4o 50 e S e S 50 1) ol piler ST e b Gl a5 ws (e LaS |y i b ez Jsb i pj Slasle @
F 245592

lW = E = m =245.05cm - lw =61.26cm - lw = 65.00 cm

Al o2 5 050e Slailosh (s ST alols 5 Slogl aar (55 4 aylen Shez b e 6lp Ly = 65.00 C gz Jsb 4 4z b Gy Jsb @
ool 2,8 10 €M Lilogh o oljT alols 932 €M Slogl ar 45 098 0 a8 S,k wa =110cm ya = 65+ 32+ 10 = 107 cm

|
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pgs aib ;3 BC-1 uiylew
2L 2 UNP 260 + 6(PL 29 X 5 X 1)@100 €1 a5 b s low ol sl plecr s 0 45 _oalao

UNP 260 : A = 48.30 cm? ,tw =1.00cm,r, =9.99cm, I, = 4820 cm* Ty = 2.56 cm,Iy =317 cm*

b Jb e 50 5 il 6 38,1 caliste SLuS 5 5l (iU (s9,m b ablie sln B Canglie sl)ls Wil soi o gae slgl yo Jlasl @
iles el 1 guiae alafie LiiS g oyl 75% il

P, ., = 148775 kgf

oS n 5 B SenS e dmslone 5l e bl n A pas S pees SV 0 @
P, .,=®FKA; = B, =0.90 X 2400 x 2 x 48.30 = 208656 kgf — B, = 0.75 x 208656 = 156492 kgf

o 31 ol Sl 2aS 0 s alaie e (28 Eud b 75% e 5l Julow 515U o 1 (Syme (S5 9 oo odnlive a5 jgluilen
oS oo ool alaie jlre 228 2o )b 75% a alol>

= Arct (3'20)—2868
a = Arctan 5.85 = .

F,, = P.cosa = 156492 X cos(28.68) = 137292.58 kgf
F, = P.sina = 156492 X sin(28.68) = 75103.22 kgf

Ml)GA Go.w} Gw))laﬁ u_aslf)lf U’“"P ¢ E60 k;}m .59).»5” WM@O&M‘D = 10 mm o)L.\.:‘ L 45).10 99 U"’P )‘

V2
Ry = $Ry = 0.75 X 0.60 X B X Fye X Ay, = 075 X 0.60 X 0.75 X 4200 X — X D X l,, = 100220 D L,,

_ PRy

Ly

=1002.20 D = 1002.20 kgf/cm

- R,

1><O.60><Fy><Ag

PR, L,

Ry = L, =075 x 060 x F, x 4,,
!

= 1.00 X 0.60 X 2400 x t = 1.00 X 0.60 x 2400 x 1 = 1440 kgf/cm

- 0K
= 0.75 X 0.60 x 3700 x t = 0.75 x 0.60 x 3700 x 1 = 1665 kgf/cm

w
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w8 Ghex g (Bl ex Job

l Fo _13729258 _ , _Fo_7510822
wh =R = "100220 _ o070 o wy TR = 00220 A

3y 5l o GPex Job Jlade g 098 (o0 i8S Sl 50 jlade (pl chal (g bt Gl S dess | e b 90 Jsb (398 Slwle @

S RSB NS]

lyn =70cm , lyy,=75cm

1Bl (o0 25 T 4 JUal B9 L2 9 sl Al ol 50 wilee phafie 4 a5 L
b=1,,+26=96cm - b=100cm
a=1,,+26=101cm - a=105cm
S alog (>ib
e sln 5 530 ke 398 J S 0T AL Canglia sl (s S i 1, s lom Sl 55,08 g il oo JLail 5y @
2 oo LSt L) T cals s B L Gy cal (25 05 walss b

Pumij = ¢pF,A; = 0.90 x 2400 x (b X t) = 156492 kgf — bt =72.45 cm? - t=150cm,b=50cm

oS o oolitl D=10 MM o3luil 4y a8\l g0 g |
:m)lodtgg,zj)o.mﬁf@)la‘;)oI)QTﬁ)%@.‘&Pb&d‘ﬁJM°@QW‘)&’9’.'J".')L@?J9J¢}¢;JQQL?‘”W °

F 156492

I, = R = 1002.30 =156.15¢cm - [, =39.04cm > [, =40.00cm

2 99e8 llogh o o3l alold 5 Jlogli am (35 4 stlen Shgz b3 e sl by = 40.00 M gz Jsb a4z b 5ys S5k @
Llogl oy ol3T alols § 26 €M Slogh am a5 0gd 0 as 5 ki sa=80cmLa=40+26+10=76cm ,l, o»

el 00l 0,610 Ccm
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pogw aiub ;3 BC-1 uiylee
2L 2 UNP 200 + 6(PL 23 X 5 X 1)@100 €1 a5 b s low ool sl plecr s 10 45 _oalao

UNP 200 : A = 32.20 cm? ,ty =085cm,rn, =7.70cm, I, = 1910 cm* Ty = 2.14 cm,Iy = 148 cm*

b Jb e 50 5 il 6 38,1 caliste SLuS 5 5l (iU (s9,m b ablie sln B Canglie sl)ls Wil soi o gae slgl yo Jlasl @
iles el 1 guiae alafie LiiS g oyl 75% il

P, .. = 104980 kgf

oS n 5 B SenS e dmslone 5l e bl n A pas S pees SV 0 @
P, .,=®FKA; = B, =0.90X2400 x 2 x 32.20 = 139104 kgf — B, = 0.75x 139104 = 104328 kgf

o 3 el Sl it 0 les whaiie jlove (EES Cd b 75% Jlade 51 Judo 51 (bl 0 e (6505 A0S oe ounlie a5 slailen
oS oo oolital o 3l alol>

= Arct (3'20)—2868
a = Arctan 5.85 = .

F,, = P.cosa = 104980 X cos(28.68) = 92100.40 kgf
F, = P.sina = 104980 x sin(28.68) = 50381.72 kgf

Ml)GA Go.w} Gw))laﬁ u_aslf)lf U’“"P ¢ E60 k;}m .59).»5” WM@O&M‘D = 10 mm o)L.\.:‘ L 45).10 99 U"’P )‘

V2
Ry = $Ry = 0.75 X 0.60 X B X Fye X Ay, = 075 X 0.60 X 0.75 X 4200 X — X D X l,, = 100220 D L,,

_ PRy

Ly

=1002.20 D = 1002.20 kgf/cm

- R,

1><O.60><Fy><Ag

PR, L,

Ry = L, =075 x 060 x F, x 4,,
!

= 1.00 X 0.60 X 2400 x t = 1.00 X 0.60 x 2400 x 1 = 1440 kgf/cm

- 0K
= 0.75 X 0.60 x 3700 x t = 0.75 x 0.60 x 3700 x 1 = 1665 kgf/cm

w
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w8 Ghe> g (Bl e Job

| _Fu_9210040 _ , _F_s038172 __
wh =R = 00220 M v wvTRoT 00220 o4t

35l o GP9x Job Jlaie 9 098 (o0 i8S Sl 50 Jlade cpl hal (e a3 Syl a5 daae |y (Bex b3 90 Jsb 358 Slewle @

S RSB IUS

lyn =50cm , Ly, =50cm

WSl o0 5 T @ Jlail B9 ose 9 Jsb aib (nl )0 okl gk 4y az g b
b=1,,+20=70cm
a=1,,+20=70cm
Sl dloy (1,0
SHe (Slon 59 S35 e 35 S8 T A8 Cnglio sl (b pley 38 Jizia |y i lom il 598 s b o il 35
2 oo LSt L) T cals s B L Gy cal (25 05 walss b

Pumij = ¢pF,A; = 0.90 x 2400 x (b X t) = 104980 kgf — bt = 48.60 cm? - t=150cm,b=35cm

oS o oolitl D=10 MM o3luil 4y a8\l g0 g |
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