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Story3
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Story2
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Story1
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4
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Baze
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M Vv Vv
Major | Major | Major
Ratio | Combo | Ratio
Story5 | C1 | Column | BOX250X12 | Comb4(C) | 0.507 | 0.03 | 0.476 | Comb4 | 0.092

Story5 C2 | Column | BOX250X12 | Comb3(C) | 0.343 | 0.052 | 0.291 | Comb3 | 0.055
Story5 | C3 | Column | BOX250X12 | Comb4(C) | 0.343 | 0.052 | 0.291 | Comb4 | 0.055
Story5 C4 | Column | BOX250X12 | Comb3(C) | 0.507 | 0.03 | 0.476 | Comb3 | 0.092
Story4 | C1 | Column | BOX250X12 | Comb4(C) | 0.447 | 0.065 | 0.382 | Comb4 | 0.079
Story4 | C2 | Column | BOX250X12 | Comb3(C) | 0.445 | 0.22 | 0.226 | Comb3 | 0.052
Story4 | C3 | Column | BOX250X12 | Comb4(C) | 0.445 | 0.22 | 0.226 | Comb4 | 0.052
Story4 | C4 | Column | BOX250X12 | Comb3(C) | 0.447 | 0.065 | 0.382 | Comb3 | 0.079
Story3 C1 | Column | BOX250X12 | Comb4(C) | 0.58 | 0.202 | 0.378 | Comb4 | 0.09
Story3 | C2 | Column | BOX250X12 | Comb3(C) | 0.618 | 0.332 | 0.286 | Comb3 | 0.064
Story3 | C3 | Column | BOX250X12 | Comb4(C) | 0.618 | 0.332 | 0.286 | Comb4 | 0.064
Story3 | C4 | Column | BOX250X12 | Comb3(C) | 0.58 | 0.202 | 0.378 | Comb3 | 0.09
Story2 | C1 | Column | BOX250X12 | Comb4(C) | 0.683 | 0.277 | 0.406 | Comb4 | 0.091
Story2 | C2 | Column | BOX250X12 | Comb3(C) | 0.783 | 0.431 | 0.353 | Comb3 | 0.073
Story2 | C3 | Column | BOX250X12 | Comb4(C) | 0.783 | 0.431 | 0.353 | Comb4 | 0.073
Story2 | C4 | Column | BOX250X12 | Comb3(C) | 0.683 | 0.277 | 0.406 | Comb3 | 0.091
Storyl | C1 | Column | BOX250X12 | Comb4(C) | 0.878 | 0.352 | 0.527 | Comb4 | 0.103
Storyl | C2 | Column | BOX250X12 | Comb3(C) | 0.994 | 0.487 | 0.507 | Comb3 | 0.093

Design Design PMM PMM P

sy | el Type Section Combo Ratio | Ratio

WY
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Storyl | C3 | Column | BOX250X12 | Comb4(C) | 0.994 | 0.487 | 0.507 | Comb4 | 0.093
Storyl | C4 | Column | BOX250X12 | Comb3(C) | 0.878 | 0.352 | 0.527 | Comb3 | 0.103
Story5 | B1 Beam 2IPE240 Comb3(C) | 0.811 | 0.018 | 0.792 | Comb2 | 0.384
Story5 | B2 Beam IPE240 Comb3(C) | 0.817 | 0.03 | 0.787 | Comb3 | 0.486
Story5 | B3 Beam 2IPE240 Comb4(C) | 0.811 | 0.018 | 0.792 | Comb2 | 0.384
Story4 | B1 Beam 2IPE240 Comb4(T) | 0.99 | 0.007 | 0.983 | Comb4 | 0.405
Story4 | B2 Beam 2IPE220 Comb6(C) | 0.574 | 0.013 | 0.562 | Comb3 | 0.395
Story4 | B3 Beam 2IPE240 Comb3(T) | 0.99 | 0.007 | 0.983 | Comb3 | 0.405
Story3 | B1 Beam 2IPE270 Comb3(C) | 0.87 | 0.002 | 0.868 | Comb4 | 0.371
Story3 | B2 Beam 2IPE240 Comb5(C) | 0.653 | 0.017 | 0.636 | Comb4 | 0.413
Story3 | B3 Beam 2IPE270 Comb4(C) | 0.87 | 0.002 | 0.868 | Comb3 | 0.371
Story2 | B1 Beam 2IPE270 Comb3(C) | 0.918 | 0.003 | 0.915 | Comb4 | 0.378
Story2 | B2 Beam 2IPE270 Comb6(C) | 0.682 | 0.02 | 0.663 | Comb4 | 0.415
Story2 | B3 Beam 2IPE270 Comb4(C) | 0.918 | 0.003 | 0.915 | Comb3 | 0.378
Storyl | B1 Beam 2IPE270 Comb4(C) | 0.941 | 0.001 | 0.939 | Comb4 | 0.381
Storyl | B2 Beam 2IPE240 Comb6(C) | 0.525 | 0.011 | 0.514 | Comb4 | 0.38
Storyl | B3 Beam 2IPE270 Comb3(C) | 0.941 | 0.001 | 0.939 | Comb3 | 0.381
Story5 | D3 Brace | 2UPN80(D8) | Comb4(C) | 0.481 | 0.474 | 0.007 | Comb3 | 0.004
Story5 | D4 Brace | 2UPN80(D8) | Comb3(C) | 0.481 | 0.474 | 0.007 | Comb4 | 0.004
Story4 | D3 Brace | 2UPN80(D8) | Comb4(C) | 0.698 | 0.691 | 0.007 | Comb3 | 0.005
Story4 | D4 Brace | 2UPN80(D8) | Comb3(C) | 0.698 | 0.691 | 0.007 | Comb4 | 0.005
Story3 | D3 Brace 2UPN80(D8) | Comb4(C) | 0.844 | 0.837 | 0.007 | Comb3 | 0.006
Story3 | D4 Brace | 2UPN80(D8) | Comb3(C) | 0.844 | 0.837 | 0.007 | Comb4 | 0.006
Story2 | D3 Brace | 2UPN80(D12) | Comb4(C) | 0.993 | 0.986 | 0.007 | Comb3 | 0.006
Story2 | D4 Brace | 2UPN80(D12) | Comb3(C) | 0.993 | 0.986 | 0.007 | Comb4 | 0.006
Storyl | D3 Brace | 2UPN80(D8) | Comb4(C) | 0.745 | 0.738 | 0.007 | Comb3 | 0.006
Storyl | D4 Brace | 2UPN80(D8) | Comb3(C) | 0.745 | 0.738 | 0.007 | Comb4 | 0.006
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P, = 28.8 ton

M, = 0.011 ton.m

V, = 0.055 ton

el oo 4183 s s For = 1200 Kg/em? adsl uas lsie o

D < dF A > P, 28.8 x 103
- =
u S Pefer = Ag 2 ¢.F-, 0.9 x 1200

|, adaie ol ol 55 o o>lyb o el 03,8 >,k |, 2UPNBO alaiie 53l 5 aSyl &y azg3 b
a altee ol il a8 Cenl 5L5 550 Corlas 51 2aS alaiie oyl Corlas aS) 352 g L)uslod oo J 58

(ol 00 slou] Fer jlade 0,90 50 adgl 2,8 o

= 26.7 cm?

(A =22 cm?

=31lcm
Try20pNgod” o ™

ry ) bf =9cm

tr = 0.8cm

\t, =0.6cm

Calbes @ Ly Cand J S
_ br 9

A =— =—— =562
772t 2(0.8)

T = 038 | == 038 222 _ 10075 4, ok
md =528 [E, T 002400 0 0

E 2 x 10°
Ama = 1.49 |— = 1.49 =43.01 > 1, ok
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L=344m =344 cm
M, = BiMy; + B, M,
B, = Ppy + B3Py,

BZ=1

Cm = 0.6 — 04<M) 0.6 — 04( 0 )—06
M,) 0.011 '

m?El % x2x10°x211.6

P,y = K.L)? = (1 X 344)? = 35.3 ton
C 0.6
By = mpu e = 3:26
1- (P_el) (35 3)

Mu - BlMTlt + Blet == 3.26(0.011) == 0-0359 ton.m

1oy lge (6,Lid Cglio (s

KL 1Xx344
A=—= =110.97
r 3.1

m’E  m? x (2% 10°
A2 110.972

KL E f
A=—==11097 <471 | =471 x  — 13596 — £, = (0.658% | F
F, 2400 o e ( )

- F, = (o 6587607 94) X 2400 = 1682.48 kg /cm?

F, = =1602.94 kg /cm?

DBy = PcFrAg = 0.9 X 1682.48 x 22 = 33313.1 kg = 33.31 ton > P, = 28.8 ton ok

:‘-‘-‘-.’)Léﬁ (o> ¢;‘-°5L5-° ]

L, =176 E—176(37) 2><106—18799
p = 1.76m, Fy—. . 5400 99 cm

b 9
! = =257cm

Tts
1(8)(0.6)
J12(1 + éztt \/12(1 + 5908y
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E | J. 0.7F,
L. =195 2 4 6.76(—2)2
r "507F, |Schy | \/ Gop)" T 6760
L, = 1.95(2.57) 2x10° * + ( * )2 +6.76 0.7(2400)\° = 825.66
r = BIOE )G 7(2400) [52.9(8) 52.9(8) YO\ T x 108 ) T Oe0bem

L, =187.99 < L, = 344 < L, = 825.66 — o,Js )5 el )| b ol — _sioms oS s 55 52

-c,=1

M, = E,Z, = 2400(65.6) = 1.57 ton.m

Ly — L,
<M
L -1, =™

M, =c, lMp — (M, — 0.7E,S,)(

344 —187.99
825.66 — 187.99)

->M,=1 [(1.57 x 10%) — ((1.57 x 10%) — 0.7(2400)(52.9))(

= 140308.64 kg.cm = 1.4 ton.m < M, - ok

- @pM, = 0.9(1.4) = 1.26 ton.m > M,, = 0.0359 ton.m - ok

fsied S g (6 970 JLad lojen

+

n'tl:’.u

§<Mux s Muy> 288 8 (0.0359

- - 0) =089 < 10k
M, M 3331 9\ 126 +> 0

cy

il (50 Cnglie J 7S

h o8 33<228 |Eopa P Gasa c,=1
— =—=1b. . - = 2. = 64.44 —> = =
t, 0.6 F, 2400 P = "o

V, = 0.6F,A,,C, = 0.6(2400)(8)(0.6)(1) = 6.91 ton

@,V = 1(6.91) = 6.91 ton > V;, = 0.055 ton ok — use 2UPN80

1)l Bles g swd (b dnnlis -

JRles >k s >b
2UPN80 (Ratio = 0.745) | 2UPN80 (Ratio = 0.89)

A
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by gl0) 21

AB p (g gloj 25k

{Mu = 20.03 ton.m
V, =17.95 ton

M
My =M, = B, Z; , My, < oMy > My < pByZ > Zy 2 =

QDbe
(Z, =968 cm3
20.03 x 10° Js = 857.8 cm?®
Z,>——— =927.31cm3 - Try 2IPE2704 "% '

= Zx 2 y5za00) - 273temt ~> Try Olry=7.4cm

U = 24.3 cm*

iCalrs s Ly Cad J S

by 135 62
2t; 20102

— _f
md—038\/7 038/2400 =10.97 > ok

h 27 —2(2.52)
tw 0.66

T = 149 | & = 149 2220 _ 3015 2 o1
ma = =% g T Y Tza00 T T Ty, °

= 33.27

109290 ;M.\.o.> > wsL&A o 5 —

WS> gom > gy o -

L, =500 cm

L, =176 E—176(74) 2><106—37597
p = 1.76m, Fy—. . 2400 97 cm
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ho =219 cm
b 2(13.5
Tis = s = 1((25 9)8)(0 %% =742 cm
1ht,, \/12(1 )
j12(1 + Ght 62(13.5)(1.02)
E | J. J. 0.7F,
L.=1.95 246.76 2
r "507F, |Schy | \/ Gp) TE76CED
L~ 195(742) 2 % 106 243 ( 24.3 )2 + 676 0.7(2400)\°
r T SIRREI0 7(2400) 857.8(21.9) 857.8(21.9) ' 2 x 106
= 1023.6 cm
Ly <Lp <Lp= o)l )3 cbm) pe ile = ctomy S plp 0gac = cp =1
M, = E,Z, = 2400(968) = 23.23 ton.m
Ly — Ly,
My = ¢, |M, — (M, — 0.7E,S) (—2)| < M,
L — L,
500 — 375.98

M, = 1((23.23 x 105) — ((23.23 x 10°) — 0.7(24 :

= 275971142 kg.cm = 27.6 ton.m > M,, > M, = M,, = 23.23 ton.m

- @M, = 0.9(23.23) = 20.91 ton.m > M,, = 20.03 — ok

M, _ 20.03

= =0.958 < 1 - ok
o,M, 2091 -0

Ratio =

(R Canglie (o) 2

Mo _2L9 _ 3397<224 B 2224 PXE 646 c,=1
—=——=505. . - = 2. = 64.66 > = =
t, 0.66 F, 2400 Pv= "o

V, = 0.6F,A,,C, = 0.6(2400)(27)(0.66)(1) = 25.66 ton

@,V = 1(25.66) = 25.66 ton > V;, = 17.95 ton ok — use 2IPE270
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Sl 5 s (o dmslie -

JRles b S (b
2IPE270 (Ratio = 0.941) | 2IPE270 (Ratio = 0.958)

BC i swd Gloj ) 215k

M, = 12.65 ton.m
V, =11.88 ton
P, = 10.59 ton

u

M, = M, = E,Zy , M, < 9,M, > M, < @,F,Z, - Zy =

§0be
Ifzx = 734 cm3
12.65 x 10° { S, = 648.7 cm?3
——————— 3 x ’
Ly = 0.9(2400) 585.65 cm® - Try 2IPE240 r, = 9.98 cm
L] = 18.87 cm*

gy 5 sl 03] (F328 U

_ b 12

Ap=—t= =6.12
772t 2(0.98)

Ina = 03 |5 =03 P22 _ 109752, ok
hd =52 IR, T 72400 0

h 24 —2(2.48)
tw 0.62

o _ P P, 10.59 x 103

- = = = 0.0627 < 0.125
“" p,P, 09FA, 0.9 x 2400 x 78.2

E 2 % 106
Ang = 245 |— (1 —0.93C,) = 2.45 (1 —0.93(0.0627)) = 66.6 > ,, ok
E, 2400

el s 1y gl o) 5,k Lyl Nigy 5 & yeud

AR
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s e (Al
P. = P, = F,A,; = 2400(78.2) x 103 = 187.68 ton
P, 10.59
P =18768 0.056 < 0.15 = 5,5 o9 pix S350 S90S 51 olgie
Ay, = (dp — 2¢7)t, = (24 — 2(0.98))(0.62) = 13.66 cm?
V, = 0.6F,4,, = 0.6 X 2400 X 13.66 X 1073 = 19.67 ton
o el (o

M, = E,Z, = 2400(734) X 1075 = 17.62 ton.m

_2M, _ 2(17.62)

. p o5 - 14.1 ton

2M,
I, = min (VP'T) = min(19.67,14.1) = 14.1 ton

o,V = 0.9(14.1) = 12.69 ton > V, = 11.88 ton

A_I(L_1><250_2505
T r, 998 @ °7

Ty

s _mPE m? x (2% 109
e 2 25.052

A KL 25.05 < 4.71 E 4.71 2 X 107 135.96 - F, 0 6581;_y F,
= — = . . — = 4, X = . - = . e
r E, 2400 er y

2400
->F, = (()_65831456.78> X 2400 = 2324.57 kg /cm?

= 31456.78 kg/cm?

PPy = ¢pcFrAg = 0.9 X 2324.57 x 78.2 = 163603.24 kg = 163.6 ton > P,
= 10.59 ton ok

vy
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wﬂgﬁw&wsmuﬁw

SN CE | ES R

L,=e=250cm

L,=1.76 E—176(998) 2><106—50705
p = 1.76m, Fy—. . 5400 .05cm

Ly <Lp <Ly > 35 > e
- M, = M, = F,Z, = 2400(734) x 107 = 17.62 ton.m
- @M, = 0.9(17.62) = 15.85 ton.m > M,, = 12.65 — ok
(gt S g (5 970 JLiS plojen ]

P, 1059

= = 0.056 < 0.2
P, 187.68

Pu+<Mux Muy> 0.056 (12.65

o) = 0.826 < 1 0k
2P, \ My, T M, 2 1585 0

g 4l g)ls 5 (2hb

A.’y.: 4.“;>l.2 )" C)L';).:S T )L’S’.é @51.3.0 u"‘"‘

_kL_1x1s
o, 998 7

m?E  mw? X (2 x10°)
FO 12.532

;1=——1253<471/ ’ = 12412 > F,, = ( 0.658%
R,E, 1.2 x 2400 ol = ( )

2400
->F, = (()_658125726.72) x 2400 = 2380.9 kg/cm?

E = = 125726.72 kg /cm?

OGPy = PcFrAg = 0.9 X 23809 X 78.2 = 167567.8 kg = 167.57 ton > P,
= 10.59 ton ok

vy
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SN CE | ES R

L, =125cm

L, = 1767, |—— = 1.76(9.98) |—220"_ _ 46287
p= O [RoR, T OV T2k za00 T OSOT

Ly <Lp <Ly > 35 > e
- M, =M, = R,F,Z, = 1.2 x 2400(734) X 10~° = 21.14 ton.m
- @M, = 0.9(21.14) = 19.03 ton.m > M,, = 12.65 — ok
(gt S g (5 970 JLiS plojen ]

P, 10.59

P, 167.57

= 0.063 < 0.2

L <Mux \ Muy> 0.063 (12.65

= o) = 0.696 < 1 0k
2P, \ Mgy ' Mg, 2 1903 0

S e Caaglie JpuS

ho 190 q0g1 <224 | o224 PXI Gage c,=1
— =—0=350U. . — = 2. = 64.66 —» = =
t, 0.62 F, 2400 Yo = Lo

V, = 0.6R,F A, C, = 0.6(2400)(1.2)(24)(0.62)(1) x 1073 = 25.72 ton

@,V = 1(25.72) = 25.72 ton > V;, = 11.88 ton ok — use 2IPE240

g d>l 45 Lg)l}.élhs5 (s L9>|1,.b dolie -

JRles b s >b
2IPE240 (Ratio = 0.783) | 2IPE240 (Ratio = 0.826)

vy
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Qg (wd sl f (> b

HE LV N ).>A1 Oy 9w Sleyy ‘5>|).|a

P, = 89.34 ton

Mypor = —15.15 ton.m
Mytop = 8.69 ton.m

I, =128 ton

Try BOX250x12(A4 = 1200m2,bf = h =25cm,t; = t, = L.2cm, 7, =1, = 10.6 cm)

alrs 4 Ly Canad J jiiS -

br o5 _ 1042
2t 2(1.2)

064j: 064/ 5700 —1848>— ok
h 2B 20.83
t, 12

P, P, 89.34 x 103
C, = = = = 0.345 > 0.125

dcP,  PF A, 0.9 x 2400 x 120

Ay = 112 E(223 c,) =112 2><1O6(223 0345)—6095>h k
ma = 1. r, ) = L. 5400 & . = 60. two

100

2400

Ama = 60.95 > 1.49 = 43.01 ok

D990 (5 )Lad Caglie (i -
L=32m=320cm

Lld ) plp fee Jsb cop pgo 4 o puliies g (o9, 40 guae (> Lo 4 (o0 Core Billas

R PR

Yo


http://mcivil.ir

£

Meivil-ir

m?E  m? X (2% 109
E, = = = 21642.92 kg/cm?

A? 30.22
A=30.2<471 E 4.71 X 2 X 107 135.96 - F, 0658i_y F,
= . . —_ = . = . - = . e
E, 2400 “r Y

S, = (0.658%> X 2400 = 2291.15 kg /cm?
P, = FAy = 2291.15 x 120 = 274938.41 kg = 274.94 ton
P. = ., = 0.9 x 274.94 = 247.44 ton
197 9o (st Cuglie (el -

L, =320cm

E 2 % 106
Lp = 1767, | = 1.76(10.6) |— - = 538.55 cm
y

L, <L, > M, =M, =FEZ =2400(1161) x 107> = 27.86 ton.m
- @M, = 0.9(27.86) = 25.08 ton.m

(et S 5 (g5 i plogen 1SS -

P, _ 89.34

P, 247.44

B, n 8( My, n My, 0.36 + 8 (15'15 + 0) 0.897 < 1 ok
- —+4+= =Y 9\2508 -
B 9\¢pMpy  @pMy, 9125.08 i

=0.36 > 0.2

O B oglie S5 -

"B 083 <228 B =224 |20 6ag6 c, =1
t, 1.2 F, 2400 Yo = v

V, = 0.6F,4,,C, = 0.6(2400)(25)(1.2)(1) x 1073 = 43.2 ton

o,V = 1(43.2) = 43.2ton > V,, = 12.8 ton ok — use BOX250x12

Y5
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Sl 5 s (o dmslie -

Pl ep Al o b
B0X250x12 (Ratio = 0.878) | BOX250x12 (Ratio = 0.897)

Sod aldub o C1 yguiw gloy ) o> lpb

P, =123.72 ton

Mypor = —14.58 ton.m
Mytop = 7.98 ton.m

V, =7.03 ton

Try BOX250x12(A, = 120cm?, by = h = 25cm, ty = t,, = 1.2cm, 1, = 1, = 10.6 cm)

by _ _25 = 10.42
2t 2(12)
0.64 |Z 064 |22 —1848> f k
md = 2400 °
ho_ 20.83
tw_1.2_
P, B, 89.34 x 103

= 0.345 > 0.125

C = = =
“ T P, PFA; 0.9 %2400 x 120

Ag = 1.12 E(zz3 c,) =112 2><106(223 0345)—6095>h k
ma = 1. r, & ) = L. 5200 % . = 60. two

100

2400

Ama = 60.95 > 1.49 = 43.01 ok

9790 (5 LS gl (pund -

L=32m=320cm

Yy
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Lld ) plp fee Jsbo copo pgo 4 0 puliies Julod o9, 40 guae (b Lo 4 (o0 Corwe Billas

ky = ky =1
1 =1 _kL_1><320_302
XYy 10.6

m’E  m? x (2x 109 X
F,=—g =——oo7 = 2164292 kg/cm
1=302<471 E 4,71 X 2 X 107 135.96 - E 06581;_yF
= . . — =4, = . - = . e

E, 2400 “r Y

2400
- F., = (0.65821642.92) X 2400 = 2291.15 kg /cm?

P, = F.Ag = 2291.15 x 120 = 274938.41 kg = 274.94 ton

P. = ¢.P, = 0.9 X 274.94 = 247.44 ton

109290 ;W > ngﬁ.@ a0 5 —

L, =320 cm
L,=1.76 E—176(1O6) 2><106—53855
p = L1.76m, Fy_ . . 5300 S55cm

L, <L, > M, = M, = E,Z, = 2400(1161) x 10~° = 27.86 ton.m
- M, = 0.9(27.86) = 25.08 ton.m

o Sy sy )b olegen I S -

P, 123.72

P, 247.44

P, 4 8( My, n M, 0.5 + 8 (14'58 + 0) 0.997 < 1 0k
> =4 = = U gloc g -
P 9\@pMnx  @pMyy 91\25.08 i

=0.5>0.2

O (D Caeglie ] ;55 -

M2 0g3<224 B 224 |0 6466 c,=1
t, 12 F, 2400 Vo =t

YA
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V, = 0.6F,A,,C, = 0.6(2400)(25)(1.2)(1) x 1073 = 43.2 ton

@,V = 1(43.2) = 43.2ton > V;, = 7.03 ton ok — use BOX250x12

155l Rl g (s (b dnnlie -

J3 055 ok R
B0X250x12 (Ratio = 0.994) | BOX250x12 (Ratio = 0.997)

¥4
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Ogw A0 wd 510y o1y
AT (ygiw axibuo Swd gloyd 214k
BOX250x12

P, = 89.34 ton

M, = 15.15ton.m

V, =128 ton
_M, 1515 _
B, 8934 '™

D > 6(0.17) = 1.02 m - not 0k = . alws 5l ool
B=50cm,D=50cm
1389 Cualrs i -

3P,(2¢ + D —2D") _
0.6B(0.85f.)

x?—=3(D—-D")x+

3(89.34)(2(17) + 50 — 2(3)) _

0.6 X 50 X 0.85 X 0.25 0 — x =46.23 cm

- x2—-3(50 —3)x +

0.6Bx(0.85f.) 0.6 X 50 X 46.23(0.85 X 0.25)
T = — P, = —89.34 = 43.92 ton

2 u 2
D —0.95d 50— 0.95(25)
> = > =13.12cm
m=max B-08h _50-08(25) om=15cm
> = ) = cm
2(P,+T) 2(89.34 + 43.92) ton
(Fmax = Bx  50x4623 0.13 cm?
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" 50 x50

B, 6e 89.34 6x17 ton
(Fu)min = _( ) ( - )

BD 1= D 50 ) —0.073 cm?

m 15 ton
(FEdw = (Fmax (1 - —) = 013 (1 - M) =0.088 —;

22(F)max + (EDum) 2(2(0.13) + 0.088
¥omoh m\/ 3% 0.9 f, >X [T 3x00xa - >8lem
- use PL50x50%x4cm
:LQ)LQre 41““(5>|J"0_

Dy r oy (smS P GRS WipS e )8 aaS v oae Fas el Ve a0 Kl A ols | 3L

— = 228 023 em?
fo =50 =gy = 023 /em
p T, 1392 e urem?
= = = . Cm
t Y Ag neS 4(7.1)

F,: = 0.75EF, = 0.75(3.7) = 2.78 t /cm?
E,, = 0.45F, = 0.45(3.7) = 1.66 t/cm?

2% (023) =312 t/cm? = 2.78 t/cm?
0.75(1.66) 023 fem fem

r Fnt _
Flue = 13Fy = 25 f, = 13(278) -
nv

f; = 1.55t/cm? < ¢F',, = 0.75(2.78) = 2.085 t/cm?

f, = 0.23t/cm? < ¢E,, = 0.75(1.66) = 1.24 t/cm?

Yy


http://mcivil.ir

£

Meivil-ir

o JUail imd 5103 58 (213
Bl fyoiw 4 AB p (g5 9 G rwgs WEI Ko & Lhg o Jlail gl o)y (>l b
b oo BOX250X12 g adaio § 2IPE270 15 adatie oo sl >1,b 5o

iJlasl Joee )0 99290 (i S g (B 595 -

Load Case/Load Combination End Offset Location
) Load Case @ Load Combination ) Modal Case 0.1370 m
Comb3 - 4.8630 m
Length | 5.0000 m
Component Display Location
[Major{\n"Zand M3) "'] ) Show Max I-@- Scroll for Values 4863 m I
Shear V2

M 17892.0881 kof

L —T—

Moment M3

‘_’r/r/ i -19863.9747 kgf-m |

)1 [ [ I—

S &g &>k -
1Sy By9 P e (A
Bedioe eGPz Sl B slad i85 S jo 9 5 Jb ese waxsi b i) Bis 20
byp = by +5cm =27 +5 =32 cm - b,, =35cm
1Sy ) By9 Seld (s (@

IR

Yy
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My 19.86 x 10°

t = = = (.88 =1
P @dby,fy, 1 x27 %X 35X 2400 cm = use cm

(S B9 dob o (2

o S5 (b (65lid (5958 co 5 Jb 4 s Byg BP9z Jsb oelel 2 S B9 Job

o9z Gl 09dee S 5 b Culs (s w093 Hlade ZS1as b pl (e (nl e 090 g0 e

il i 0, Coaglie 2alS coyo 9 B = 0.75 w5l oo 9 ET0 g Sl 5t oolaal 5,8 L
@R, =0.9x0.75 % 0.6 X 4900 X 0.707a = 1403a

109 00 Ao 5 Do a4 5 b G By pRex sk Syee (ol 5o

. My 19.86 x 10°
W 2dgR, 2x27x1403 x 1.02

=25.7cm = &,9 Jsb=30cm

- usePL35x30x1cm

SS9y By9 >k -
1S5 329 P8 et (A

e ooz sl (BB glad (185 Has 10 g 15 Jb (oye Az b (g ymg) By9 5 Sl Ceand oye
el Byl ye 50 g lad e Ble ¥V 85 Sl b ogd e

byt = by, —5cm =27 =5 =22 cm

109 o0 Al ) D ygo A s> sy il oo A Az T b (G wgy 5y9 (5 A Ceond) olel o e

bpt 22 ,
pt= ﬁ _m=2933—>bpt=30Cm

=
I

1S9y B9 Culbrd (pusi (o

dole p) Sygo & Ggiw g, hed S 1 GO0 LAl g9y wlal G By Cwelbs

P9 s

Y
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My 19.86 x 10°

tye = S = 1.39 t=15
PC T Qdbyf,  1x 27 X 22 X 2400 cm o use cn

1S9y B9 Job e (7
2l 9y 39 sl cwond Job

Oygai] ) el JLiSl 5 b Cwlbs g 03 lade mSTas pl 55 b4 (g pmg) B9 GRe S S
dslme 5 Sygo a4 e JUH (pies S 1AL LA (5550 Wb &S (s, B)s Rz Jsb
19 o0

M, 19.86 x 10°

2hy + 22 = G 3030) ~ 27 x 1403 X 1.02

l, =147 cm

Sl il Swsy GBy9 JS Job nlple 005 oo ol g il il (syws, B9 2! cond Job
L
- Ly, =147+4+5=197cm > L,; =20 cm

— use PL 20 X (30,22) X 1 cm
o Jb & i) s Gy S Bys Sz b -

Sygo yo il JalS 3985 b oyl Shez g5 5wl g Jb 4 e g Sy sl Gy JLa]

g Al b o Sty e dend (o Ll la b iy 0 o Sy lo deud 3l ool
8 Ol £S5 3 Sl s -

ad Sl sy (Bl Ve plp 58 ol g 4 az g b g Jb 4 25 0l (S5 JLail )9 el
B9 en et R Soge & O p 0 S e bl Ol (589 Cwlis 0eb e

V, = 0.6f,4,C,

A

» = ht, = 20t,

Vi < @,V = 17.89 X 10° < 0.6 X 2400 X 20t, X 1 > t, = 0.62 cm - use t, = 1 cm

¥
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P o Sl Vo0 5,9 2y ye 8l VY 5l )oed oo colaill PL 20x12x1 S By9 5l o

AL e Jly s syl

g ol Gl (S E)9 pher (b -

Loo g gl 3550 8L 43S 95 5l b 18 Gl 4 (S5 3 JLa]

(2idl o gz alaie (oo g elis)l s a4 0 g M) el 5 18 @ asly Jge culies

b w8
XT2b+d 20105)+20 0 m
3 8b3 + 6bd? + d3 b*
J= 12 2b+d
8(10.5)% + 6(10.5)(20) + (20)3 10.5 ,
= 12 T 20105) 120 S24l96cm

1 ygais] (0 @S e J8 iorn S 5l (AL S g el (b p CoB 950 g

vV 17.89 x 103

fy =—=-—————=43634kg/cm

A~ 2(105) + 20

e=12—-x=12—-2.69=931cm

T =Ve=17.89 Xx9.31 = 166.56 ton.cm

f =

Tx  166.56 X 10° x (10.5 — 2.69)

Ji 3241.96

, Ty 166.56 x 10° x (10)

fx Ji 3241.96

=401 kg/cm

=513.76 kg/cm

o Sl 53005 o apline Ghez dm ohez (83,1 L 398 il p (S GRS 318,18 (gsls

Yo
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fr = \/(fy' + fy")2 + (f)? = /(436.34 + 401)2 + (513.76)2 = 982.39
- 1170a =982.39 - a=084cm - a=10mm

e o eoliinl Gl (S5 5,9 4 5 ol Jlall glp e Voo b alsS Ls

ioge Jb 4 ol (S5 39 e Aok -

5 ik byl oo alisS (er b JolS 598 L (o)l ooz 55 5l ks Jb @ ol (S5 5,9 JLa]

e S I (A6 5 g et (SBp GB5 Cow (e g a8)bgs adsS gl eslitul 90

DS 0 8
, v
=31
L
., Mc Ve(z) 3ve
fi'=—= =

23 2
12

_ (V )2 . (3Ve)2 _|(17.89 x 103\ 4 (3X17:89 x 10% x 9.31 12680
f=\a1 ) 2(20) 202 B '

- 1170a = 1126.82 > a=096cm » a =10mm

95 g 03l ol 5 5,5 2 g Jb Ll s Sockes Vo e b a2 22

fswg B (39 -

8,5 JB5 )0 yeniile V0 (o Sy 9 Gwg) S B)g Sold (0555 pln (Kiwsn (3,9 Suelid
D9 50

Siwge sldyg Jsb = 25 — 2(1.2) = 22.6 cm

\rd
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b
Wmin_%f=7=13.5cm—>usew=14cm

g (8)9 Cualis 4 Ly o J S

b_14_933<055 E—055 2)(106_1588
CoLs U Uf T T 2400 T

YY
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