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s rs)"ysz%)idﬁlﬁ)o oleitle dcils ¢ ail il (59, Ogec Slacal




V1y=24.537 T1ly=24.537%x.5=12.27
V2y=45.51 T2y =45.51 x .5=22.76
V3y=61.24 T3y =61.24 x .5=30.62
V4y=71.727 T4y =71.727 x .5=35.86

V5y=76.97 TS5y =76.97 x .5=38.49

ladlnldda il pglin yalie Gapn paaa

s SKd? Oluwlxo

Y o>

SKd? = 4kc x 2 x (5.3% + 5.3%)= 449.44 Kc

(aam gan)lan y vaan ya): 1,4 \a

Tj*d
' Kd?

)*K

e
V= (Zk+

24.537 |12.27><5.3
4Kb  449.44Kb

Vi =( ) X2 Kb =12.55ton

45.51 i22.76><5.3
4Kb = 449.44Kb

V= ( ) X2Kb = 23.29ton

61.24 i30.62><5.3
4Kb = 449.44Kb

Vig=( ) X2Kb = 31.34ton




71.727  35.86X5.3
4Kb  449.44Kb

Vi_4= (

_ ,76.97 38.49X5.3
Vies= (G
4Kb  449.44Kb

+0)*4 Kc = 5.20 ton

6Kc

38.583
Vay = ( Tex +0)*4 Kc = 9.645 ton

51.919
+0)*4 Kc = 12.98 ton

Kc

Vy_s3 = ( 16

60.809
+0)*4 Kc = 15.202 ton

a-a= ( 16Kc

65.254
Vis=( Tex +0)*4 Kc = 16.313 ton

) X2Kb = 36.59 ton

) X2Kb = 39.4 ton

( nnAd w\a X vaaa ya ):AB,CD wa




t 995518 S5 il 50 05l S

Come DYV an glhae sl ol So85ls Ll JS o b slaiilo i sls ojle 5 b lezsle
Esoe b pln a5 (Sl la gy 5 (GAbieagll Sl e (9e53le S plexsle (o o) phe il

ol ojl b plaisls 009l 5 4 o S5 T gl 50 5l 0 (il lag s o palol>
35 VY0 Ll Blaoasl (G55315,5 4 polie S Cond) (S555ls blie po Glebsl o o
Wbl )b plpcwlas, 154 il slog s s gl aS cunl 203860 Jolas b pglin S anlons

33,5 039331 ] (g5, S5 5 009llis (59

n n
Adosie = My = ) WX, SR FD = My = ) FiHy
i=1 i=1




w=112.41

W=137.118

wW=137.118

wW=137.118

W=137.118

Mg = (112400.9072 x 6.43 + (137117.75 X 6.24) x 4
My = 4145.197 ton.m
M, = (5.243 x3.2+10.487 x 6.4+ 15.73 X 9.6 + 20.973 x 12.8 +
24.537 x 16) =>

M, = 895.95 ton.m

Mp  4145.197
M,  895.95

F.§ = =462 >175 O0.K




w=112.41

W=137118

wW=137.118

W=137.118

wW=137118

Mg = (112400.9072 x 5.3 + (137117.75 X 5.3) x 4
= My = 3502.621 ton.m

M, = (4.445% 3.2 +8.89 X 6.4 + 13.336 X 9.6 + 17.781 x 12.8 +
20.802 x 16) =>

M, = 759.58ton.m

Mp  3502.621
M,  759.58

F.§ = =461>175 O0.K

ol oadi Hlat (o e linedal Ciga 3 Gsawlaigd s ) AS Gl K34y L 5Y







oolw Glislw OB pwsw Y-2-V-V-¥F
Jead aalis YLl L Jlaidlis (sl o 65 "Baae 36 la b o] o a5 ol ajle piesws o9
o Ol 00l (63 Jlga SleB by (2550 W ) s a5 (il S 58 ) 0 e glie g 0ad

B

S
1Y Usaa Al e Jalad
DY g 0 QB )l JUy sla s
Vi, =12.55
Vi, =11.02
V., = 8.59
Vi_s = 6.09
V,_c = 3.53
a8 Jala 0 Jgara ) Rl ot jlgat-) oYY
4al )z A 8 cigy i eada sy pe VLT cdiy jlea sme oal sl dilad b aby jlea ol 2
0 (Hsnna ) Bar (5 02 sk Jlen sla Gl (5 p28 Al Lol e Bidae Al La (s g 20 g

o el p) laadla g Jad g 3 S shaie Ly o A sana (5l Sar (sla (g2 jlea-T-9-F-0 vy

B

g

: 1. .
iy 2 jlea allas ks =5l S50 S Ao 55 0o




DRy s sla analy

Ll 5 (Sole 4 398 (0 pmne Cu S ez oA )l b 2ol e anab g s )
(e (5 02y IS0l (5] s 4By (eSS Laaiaaly (ol Y ) (oad e 4p 4dali S5 ) 2l
Bl Ll (55 48 2 pdine i g Y sama adls) (al ol () il g s o) o, 2050 ol

il _).3\_).3

22fk==0

F1+F2=2Fcos®

_F1+F2
2cos@




U031E'9-=d

uo3Ge8'6-=d

uor2/L'€l-=d

%ol

<

U3 9T T+=d

uo3Gg'-=d

uoigp'2-=d

UO3IE'9+=d

U038G'Y-=d

U0358'6+=d

UoT'L-=d

U632/ El+=d

Uo146'6-=d

° \\ommaoj
4\
ND

Yo

2
o %%.m,‘,/
O =

Uo1G8'=d

UorEY'2=d

U038G'b=d

UoLHT'/=d

Uo}¥6'6=d




VA—l = 52

Vo, = 4.445

V,_s =3.334
Vi = 2.222

VA—5 = 1111




139

4'«12_—@4-

1,35 ~1.39

326——

.39
-‘L>4.3
\

:.f]f)k/’ 1.39Y
278

o '\ 1.39 \/ _J}

[=

H—l 74

/
4

o174

2.78

’_._.ﬁ._a.fxz——:iﬁ.ﬁ

2. 7»4\

2

55
"~
1

3.22¢

604 o L™

6.9¢

/—\—w 22
I5.52
6.0 ~%,032
oy, geew

1.6 G

6032’
i |

| J
&——4.33
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rAdR AR S gy 4y W Gl Julas
U s Rl () gine by B 5a La ailan Chdl) g5 (S0l ) 5 03 ye (sl )l SIS Cun
) a4y Al a0 S sy 4 1) W gy ead 3l

Cand 4 035 )b 510 b S 03 30l 6l JL o Gl (ol 4S8 Sl Sa g8 3Y
203 (0

U_Ju&)_i.ué\‘»_‘ﬁ.’a)\d}-ﬂ

0.8L
plas y3 C3lgiSy oilE (gl oo oS 955 (o0 53 Vgeno ¢ (et sl LB ()85 Julos gl
O o2 Ngd ol 15w g0 jlailes Job 0.1 sla alols o (o ke ) calae bl ¢ ailas
o & . .. : o &
il (oo 22l Jle by (6570 (6925 45 058 (0 22

Glos Loy 3 Cute otas S 2Sla> Mm=[(0.81)%/8] x w = 0.08wl*

5 0.81 Xxw
7 2 4S5 sy R= ——= 04wl

ug;.;m).)JLaﬂJz.o)ou_n...ow)iJMs = —0.045 wl’?

3. Loading of structures by Davood Mostofinejad, Ph.D. section 4-13




4lad a8 G (g 4o st g Tl (sla i e 3l 503 30 sla

PD=.651t/m PD=1.803t/m | PD=651t/m

PD=.788t/m p=2.0417t/m PD=.788t/m

PD=788t/m PD=2.0417%t/m PD=,788t/m

PD=.7881/m p=2.0417t/m PD=.788t/m

D=.788t/m 17€/m PD=.788t/m







43lad aad CSG hg) 4s st g Tl (sl i 3l 505 sl L

PL=291t/m

PL=.388t/m

PL=.388t/m

PL=388t/m

PL=.388t/m




) QB Ly Jilas

™

R0

7

01 ) )b ) adlad aad




D=1,

l

/j5;7/ l
PD=2.245t/m

PD=986t/m

jj;7/ I
D=2.245t/m

LT

TN

[

PD=986t/m

LT T

PD=9861t/m

LT T

PD=986t/m

=2.245t/m

INC T T T

LT

65




PD=2.245

s s gy Ay adaaly () yla s Jalas

1.64

PD=2.245

1.64




M=.78ton.m v=1.86ton




Ww'uo32=d

L'U0398'E=d

W'U03}2/'G=d

W'U038G'/=d

U0 b '6=d

1.048ton.m

M=

J7ton.m

M=

o
D % 50"
o

: U
ofvv.T
q iy

<

W'u012=d

W'u03}98'E=d

W'u0}2/'G=d

WU038G /=

WUOtpp'6=d

<

1 3) 023 b s a4y

boad Hlai 48 yua (s210ly QB (5 5 ) 0 Ll L
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ey alib )0 1 QB W AB o (Shb

’cs")b sy ‘5;‘)’9 LSy
MU =.85MD + 1.2ME
MD = .8t.m
ME = 1.390t.m
MU = 2.348t.m
L=39m

My 2.348x10° 3 o
Zx - B Fy = oxz400 108.70 cm S o> éja""“’ u'-’l-w‘

(h = Rt = 160mm by = 82mm t, = 5mm tr = 7.4mm

Use IPE160 < S, = 109cm3 r, = 6.58cm I, = 869cm* A =20.1cm?

(1, =1.84cm S, =16.7cm® I, =683cm* Q =123.8cm?
;

C =16.5mm E=21x10°
h—2c=127mm E, = 2400

(L, = 450cm j =3.53cm*
OV-Y-Y-1e Jguz) 1 Sopid o8

h = htotal - ZC = 127mm b = bf =2

b 8.2
—<1,=038 |=—=>——=554<1124 0.K.
te =P F, = 148

h E 16 — (2 * 1.65)
— <Ay =376 |5~ => =254 <11122 O.K.
y

0..5

w

G Sl S Pk

o9 o0 el byl nl el sl (b s (A
M,=M,=1Z,xF,=1238x2400x 107> = 2.971t.m

(B — o GleS o> Cdl> (¢

Ly — L,
b [Mp — (Mp — 0. 7Fy Sx) <Lr——Lp>]

Ly, <L,

E 1.76 x 1.84 2.1 x10° 95.8 > L, =390 > L
—=176X184X [———=958->Ly =
fy 2400 b P

L, = 95.8 < L,

14




L. =195 E 12 iy 1+6750'7Fyxs"'h° 2
PR 7R, T [Sehg TSCET X k)

2 _ Iyhy _ 68.3 X (16 —.74)
5728, 2 X 109

L losxage 21X10° | 3.53x1 . 0.7(2400)><1o9><15.26)2_85761
r= 4 7€20.7x 2400~ 109 x 14.35 P\ 21x108 * T 383x1 ) T o0orem

= 4,781

Lr> Lb
o20100,1,8 pgo 4l 5o
M, = ch[Mp — (Mp — Mr) Lb—1Lp
=c — — Mr) X ———
M, = 1.9[2.97 — (2.97—.7 x 109 x 2400 x 10~5) x 390 ~958
n = 1.9(2 ' ' 857.61 —95.8]
M, = 4.80t.m
o] sibnod CaoglicM, = Min{2.971,4.80} » M, = 2.971t.m
b cwglioM, = @) X M,y = 0.9 X 2.971 = 2.67t.m

M, = 2.67t.m > M, = 2.348t.m O.K.

oo S
V, = 0.6F,A,C,

3E
Y pled gl p oaid Coew Gl sl -V = <h_2AW <0. 6FyAW

tw

{Q)" i'9}<—£< 2.24\[E o g o0 8,98 JS5 ol cablite oyl (1, il
c,=1 ty F,

h E h-2c 127 2.1 x 106
—<2.24 |—= =——=254<224 |-———=6626 O.k.
tw F, t .5

w

2400

V, = 0.6 x 2400 x (16 X 0..5) x 1 = 11520 kg
3x2.1x10°
-V, _WX 16 X 0.5 < 0.6 x 2400 X (16 X 0.5) IS akl, ;|

0.5
— 78120.15 = 11520 -V, = 78.12ton
V. =0,V, =.9x7812 =70.308ton0.K.- b s, cwjlis
V,=.8%x127+ 1.2 x.71ton = 1.868ton
70.308ton > 1.86ton0.K




(h =
Use IPE160 <

h = hiorar — 2
E

b<,1 =0.38
Bl F,

ty y

h</1 = 3.76 £ =>
t, 7 |Fy

=Zy X Fy, =123.8 X 2400 X 107°

M, =M,

Ly, <L,

E
— =176 X 1.84 X

fy

S, = 109cm3
. 1, =184cm

(C = 16.5mm
h—2c=127mm

(Lp = 450cm

c=127mm

i)l alb ;01 GB W AB LI ohb

’cs")b sy ‘5;‘)’9 LSy
MU =.85MD + 1.2ME
MD = .95t.m
ME = 1.39t.m
MU = 2.47t.m
L=39m

_2.47x10°

My
0.9%2400 = 114. 35cm ng cJa.a..o wl.w‘

7. =
X @be

= 160mm by = 82mm
7, = 6.58cm
S, = 16.7cm?
E=21x10°
F, = 2400

j =3.53cm*

t, = 5mm
I, = 869cm*
I, = 68.3cm*

tr = 7.4mm

A =20.1cm?
Q =123.8cm?

total

(1-Y-Y-1e Jouz) 1 S0 pid J 08

2
=554<11.24 O.K.

= —
1.48

16 — (2 * 1.65)
0.5

=254<111.22 O0.K.

G Gl 55 b
3 oo plol b ol bl 2 il (b e (i
= 2971t.m
i RS o S (o

Ly — L,
L, — L,

=95.8 > Ly, = 390 > L,

L5.~_:L‘> —

b [Mp — (M, — 0.7F,.Sy) <

2.1 x 10°
2400

L, = 95.8 < L,

\A




L, = 1957,

0.7F,

2 _ Iyhy _ 68.3 X (16 —.74)
5728, 2 X 109

L losxage 21X10° | 3.53x1 . 0.7(2400)><1o9><15.26)2_85761
r= 4 7€20.7x 2400~ 109 x 14.35 P\ 21x108 * T 383x1 ) C o0orem

Al Jlae 5 0l (ood dmslons 4 3l 5 9 )5] Gy b Jidgy Jgu 5l g5 oo 15 BB Moo s 4SS

= 4,781

Lr> Lb

w2100 ,y15,8 pgs duxli 4o (g

Lb—Lp

M, = cb[Mp — (Mp — Mr) X 7 ]

M, = 1.9[2.97 — (2.97—.7 X 109 X 2400 x 1075) x
M, = 4.80t.m
ol iin CnglioM, = Min{2.971,4.80} > M, = 2.971t.m
b congliaM, = P X M, = 0.9 X 2.971 = 2.67t.m
M, = 2.67t.m > M, = 247t.m O.K.

r—Lp
390 —95.8
857.61 — 95.8]

oop JAS
V, = 0.6F,A,C,

3E
Y pled gl oo S ol sl -V = <h_2AW <0. 6FyAW

tw

O T LY S N R
Cv=1 ty Fy

h E  h-2 127 2.1 % 106
— <224 | = =~ =254<224 =66.26 0.k.
t F, 5

t, . 2400

V, = 0.6 x 2400 x (16 X 0..5) x 1 = 11520 kg

6
—>Vn:<3><2$x16x0.5S0.6><2400><(16><0.5)‘5154.b4|)}|

(16—2><1.65)2
05

— 78120.15 > 11520 N.G. -V, = 78.12ton
V. = 0,V, = .9 X 78.12 = 70.308t0n0. K.z b 5 Censlic

I, =.8%x 154+ 1.2 X 2.035ton = 3.674ton
70.308ton > 3.674ton0.K

w

\Al




>k sl Sl b eSS

MU =.85MD + 1.2ME

MD = .95t.m
ME = 6.04t.m
MU = 8.05t.m
L=39m
M, _ 8.05x10°
2y = PpbFy  0.9x2400 = 372.680m° (505 elade ol
Jusl 2 Z=2Q 2> Q=372.68+2=186.34cm3
(h = ot = 240mm by = 120mm  t, = 6.2mm tr = 9.8mm
n, =997cm I, =3892cm* A =39.1¢m?
Q = 183cm?

S, = 324cm3
S, =47.3cm* I, = 284cm*

L 1y =2.69cm

( C =25mm E=21x10°

h—2c=190mm F, = 2400
j=11.60cm*

(Lp = 447cm

Use IPE240 <

Py o5
O-F-¥-1e Jgam) 159 pid J S

h = hiptar — 2¢c = 190mm b =bs+2

b</1 - 038 | = L _o61<1124 0.K
t B F,~ 7 2x0.98  VOrEHE o

f

137 .62

tW

S slp 5 b
RPWI fal:;d\ u..ﬁ).lo Q,g\ u"L‘*"ﬁ b u"")‘L’ p...L..u (!

3 =8.78t.m

M,=M,=2Z,xF,=3.66x2400x 10~
sl = o LS o L (o

M, — (M, — 0.7F,. s)<L—_t">l

|

Lp < Lp <L,

Ly <L,
S - M, = G
Ly >L, > M, =F, S5<M

A




L, = 1.40m < L, = 3.9m

L =195r,——x | S o 14+ 1467502 Sxhoy,
PR 7R, T [Sehg TSCET X k)
L =195x3.17 F x [LL6OXT | | 4 67s(L7R40D) 324x23\E o
r = 0.7ty " [ 324 %23 2\ 21 x 106 11.60x1) = 2e7bam
I,hy [284 x (24 — 0.98)
yHo
= = = 10.08 r,, = 3.17
fes ,zsx \/ 2 x 324 Tts

L,=140<L,=3.90<L, =3.89

S (o0 oyt 90 AUy |y pd gy
M. = ch[Mp — (Mp — Mr) x -2 —LP
n = cb[Mp p—Mr Lr_Lp]
M, =1.9[8.78 — (8.78—.7 X 109 x 2400 x 107°) X

M, = 13.25tm

390 — 140
389 — 140]

ool (oded CwglieMp = min{8.78 , 13.25} - M,, = 8.78t.m
:C]]o A:A.Ajl.s.AMc = @b X Mn =09%x878=8t.m

M;=8tm <M, =805tm O.K.
il a3 o @y o yie 0D plplo 85 03)ly KL polie SiasSS

oo S
V, = 0.6F,A,C,

3E
Y plad gl oais S ol sl -V = (ll_ZAW <0. 6FyAw

tw

c,=1 Fy

tw

hogga |[ER=2¢_ 19 s cans 2:1x 107 66.26 0.k
t, F, t, .62 2400

V, = 0.6 X 2400 x (24 x 0.62) x 1 = 21427 kg

3x2.1x10°

n (24-2x2.5\2
.62

— 99820.48 > 21427.2 -V, =99.820ton
V. =0,V, =.9%x99.820 = 89.83ton.
I, =.8%x 154+ 1.2 X 3.1ton = 4.95ton

X 24 X .62 < 0.6 X 2400 X (24 X 0.62) _Is ak, 3

89.83ton > 4.95ton0.K

V¢




g0 aib ;01 OB 0w AB i 2lhb

’cs")b sy ‘5;‘)’9 LSy
MU =.85MD + 1.2ME
MD = .95t.m
ME = 7.51t.m
MU =9.81t.m
L=39m

My _ 9.81x10°
@be 09%2400 = 454.16cm3 S o> éJa.a.A U"’L"‘"

Jusl 2 Z=2Q 2> Q=45416+2=227.08cm3
(h = hprq = 270mm by = 135mm ¢, = 6.60mm tr = 10.20mm

Use IPE270 < S, = 429cm3 r, = 11.20cm I, = 5790cm* A = 45.90cm?
r, = 3.025cm Sy, = 62.20cm® I, = 420cm* Q = 239cm?

E =21x10°
E, = 2400

(L, = 450cm j=14.93cm*
OV-Y-Y-1e Jguz) 1 Sopid |8

Ly =

h = h¢ptar — 2¢ = 219mm b =bf+2

b<,1 = 0.38 E => 6'75—662<1124 0.K
tp = P U |Fy, T 1020 T T T

E

=> 21'9—3320<11122 0.K
y 066 T ' T

G Sl S b
Cogd o0 plxil cd )b pl el sl b eded (A
M,=M,=1Z,xF,=478x2400x 107> = 11.47t.m
(ol — st oS o e (o
L, <L,
L, — L,
S Ly <L, <L, —>M, = G, [Mp—(Mp—o.ﬂ:y.sX)(L — >]
L, >L, > M, =F,S, <M, r~ bp

Lp = 1.76 - = 1.76 X 3.02 2.1 x10° 15723 > L, =390 > L
= 1. . — = 23 - Ly =
v |ty 2400 b p

= 157.23
L, =157.2 < L, =390cm




L, = 1957,

RV I8 LRV PO 1+6750'7Fy><s"'h°2
0. 7Fy SX'hO . ( E ] X C )

2 _ Iyho _ 420 x (27 - 1.02)
T 2 X 429

L =195x3.56——x [=33x1 1, l1+675 0.7(2400)x429x21>2_5714
r= %07ty " 229 x 26 P\ \21x108 “14.93x1) "2

Al ok g .0l (cod Ao 45 (555 9 9,9 Cawds o L9 Jgoz 5l ol oo 1y J BB i aiSS

=12.72 1, = 3.56

20,5 o 5Kl Jgaz 5l oael Cusay jlade Jsob p0 g il (oo (o, oo oad

S (0 oy 090 du Uiy |y pd gy

Lb—Lp

M, = cb[Mp — (Mp — Mr) X 7 ]

M, = 1.9[11.47 — (11.47—.7 x 109 x 2400 x 10~5) X
M, = 11.50t.m

r—Lp
390 — 157.23
571.4 — 157.23]

cons] iad CaagliaMy = min{11.47 , 11.50} » M, = 11.47t.m
b CagliaM; = P X My, = 0.9 X 11.47 = 10.32t.m
M,=10.32tm>M, =9.81t.m O.K

oop S
V, = 0.6F,A4,C,

tw

3E
Y plad gl oais S ol sl -V = (ll_ZAW <0. 6FyAw

{(23,, i.9}<_£<2'24 el et 5,5 IS8 gblia ol sl i
c,=1 Fy

tw

h<zz4 E h—2c_219 33.19 < 2.24 —2'1X106 66.26 0.k
t, F, t, 0.66 2400

V, = 0.6 X 2400 x (27 X 0.66) X 1 = 12830.40 kg
6
= X210 27 x 0.66 < 0.6 X 2400 X (27 X 0.66) 5 <, §

n (27—2><2.52)2
0.66

- 101407.82 > 25660.80 — V, = 101.41ton
V. =9,V, =.9 x 101.41 = 91.26t0n.

V, =.8x1.54 + 1.2 X 3.85ton = 5.85ton
91.26ton > 5.85ton0.K

A




’cs")b sy ‘5;‘)’9 LSy
MU =.85MD + 1.2ME
MD = .95t.m
ME = 8.4t.m
MU = 10.88t.m
L=39m

M, _ 10.88x10°
Iy = BpF,  0.9x2400 = 503.70em’ (5o ghaie bl
Jusl 2 Z=2Q <2 Q=503.70+2 = 251.85cm3
h = hyq =300mm b = 150mm  t, = 7.1mm tr = 10.7mm
Use IPE300 S, = 557cm? r, =12.5cm I, = 8356cm* 4 = 53.8cm?
1, = 3.35cm Sy = 80.5cm? 1, = 604cm* Q = 314cm?

C =26mm E =21x10°
h—2c = 248mm F, = 2400

L, = 447cm j=19.47cm*

Py o5
==YV Jguz) 1 Sopid J s

h = hiptar — 2¢ = 248mm b =bs+2

b</1 - 038 | = D <1124 0k
ty B F,~ Zax107 S o

h</1 _376 | Lo 30752 400 c11122 0.k
B F 071 T ' T

W

)k pl8

O Gl 5 ik
05 oo plasl cd b cnl bl il (b eeles (Al
M,=M,=2Z,xF,=0628x2400 x 1073 = 15.07t.m
{Lb <L, Lo
S8 Lp <Lp <L —>Mn=CblMp—(Mp—. : )l

Lp > Ly = My = F: S, < M,

E o 176x335 22X 4401, = 447 > 1, = 174
X — = 40 - Ly = 4. = 1.
fy 2400 b P




L, =1.74m <L), = 447m

L.= 195 E x J.C x |1+ 1+6750'7Fy><s"'hO 2
P T 07, [Sehg IS

2
Tis —\/
L tesxaee E | AoaTx1 0.7(2400))(557><28.93)2 g0
P 2207ty 557 x 28.93 P\ 2% 106 T 1947 x1 ) TR0

L,=174<L,=390<L, =5.80

= 15.68 1, = 3.96

Iyhy  [604 x (30 — 1.07)
2S, 2 X 557

Lp — L
M, = Gy IMp — (M, — 0.7F,.S,) <u>l <M,
Ly — L,
M, =2Z,xF,=628x2400 x 1073 = 15.07t.m

M, = 1.9 [15 07 — (15.07 — 0.7 x 2400 x 557 X 10~5) (390 _ 174)] = 2285
ne ' ' ' 580 — 174/ 7
M, = 22.85

ool (odod CuglieMp = min{15.07 ,22.85} - M, = 15.07t. m
b cngliaM, = @y X M, = 0.9 X 15.07 = 13.56t.m
M,=13.56t.m >M, = 10.88t.m O.K.

oop JAS
V, = 0.6F,A,C,

3E

oY (:Lo.) ‘_g‘).g onul} (_g‘).g —Vn = <h ZAW < 06FyAW

tw

=.9
{@U }(—£<224\/E ML’5OMQ)9"JX“"|‘(':'¢L°~°Q[>‘_§|)J;DJ‘
Cv=1 tw Fy

h<224 E h=2c_245 34.5 < 2.24 21x10° 66.26 0.k
t, F, t, 0.71 2400

V. = 0.6 x 2400 x (30 x.71) x 1 = 30672 kg
= X200 a0 71 < 0.6 X 2400 X (30 x .71 ~
n — ((30—2)(2.6)2 . — . ( . ) L_AS 4.}4_:‘) )‘
71
- 101985 > 30672 — V, = 101.98ton
V. =@V, = .9 x 101.98 = 91.78ton.
I, =.8%x 154+ 1.2 X 43ton = 6.4ton

91.78ton > 6.4tonOK




1o 0AB ol i




ey ab )31 Qb o B ygiw (o

Pp=3.88 ton , Pp=.421ton , Pg=.241ton

Mp= .23 ton , M;=.11ton , Mg=2.781ton
P, = (3.88) + (1.2 x .42) + (1.2 x 1.71) = 6.43ton
M, = (.23) + (1.2 x.11) + (1.2 x 2.78) = 3.7ton

2 7.5
Pues = B, + M, (E) My (3

2
Pues = 6.43 + (3.7) (ﬂ) = 59.28

lpaaiSaa o 1U2IPELS

Ag - T = 2964

( L
— 32 —
39 29
3532
Gpot =% 1= 1.04
39 29

\

( 1.6XG4Gp+4(Gy1Gp)+7.5

K = 4Gp+4(G4.Gp) >1
GA+GB+7-5

1.6x.52x1.04+4(1.04+.52)+7.5
K= ( 75 _ 1,07
\ 1.04+.52+7.5

I, = 2(44.9 + 16.4 x 3.5%) = 491.6cm*

] 2916
—_ |y _ T =
Ty = \/; =J2x164 387

T, = 5.74cm

_ 1.07x320
" 574

1x320
=2 = 82.68 Aoy = KL [F,

_ KL [y

nr\| E

= 59.65 Ao

nr\| E

’E
A = max(59.65,82.68) > 1=82.68 > A< 4.71 |—
y

2

I‘—’; = A_Z = 2635.526'77?._2

kg

Fy 2400 kg
F., =10.658% | F, - F,. = 0.6582635.52] x 2400 = 1639'39c_2

Ao




$. X E., = 0.85 x 1639.39 = 1393.48
P, = F,r X Ay = 1639.39 x (2 X 16.4) = 53771.99

X P, = 0.85 X 53771.99 x 1073 = 45.720 6
C n

b _ 643 145 < 0.2
¢.P, 4572 '

_AgxFE, 2x16.5x2400x 1073
A%, . 642

= 193.36ton

_AgxE,  2x16.5 %2400 X 1073

B, = 2. 892 = 99.98ton

C, =06 04M1—85
m_ . . Mz_-
.85

~ 643
1936

.85

P,~ | _ 643
P, 99.98

=88<1-p =1

=90<1-8,=1
1_

M, =M, =1 X 6.89 = 6.89 t.mu st sl
| _ 2490, _ 2490 x 3.87
P Ry V2400

L = 195m ——x |« |14 1+6750'7Fy><s"'hO 2
rT 7T 7F, (S, hy IS

_ [ho_ [4916x(14-69)
= |25, | 2x8l9x2

= 196.7

L —195xa47_F o 5.08x1 || (0.7(2400) 163.8x13.31
r o 70.7fy ” |163.8x 13.31 "2\ 2.1 x 108 5.08 x 1

LB

Lp — L
M, = Gy lMp — (M, — 0.7F,.Sy) (Lr — LE)] <M,
320 — 196.7

M, = 1.9 [4.24 — (4.24 — 0.7 x 2400 x 163.8 x 10™) (
748>M, - M, =M, =4.24
P, < My | My > 6.43 8( 3.7

804.54 — 196.7

+0> =1.002<1

+ = +—(—=———
OB, \OM,,  bpM,y, 45.72  9\.9 x 4.24

AN

2
) = 804.54cm

P93 >l yo

)] =7.48

Js8 J




i ke adab )01 QB 0B ygiw (21

Pp=8.38 ton , P,=.98ton , Pg=3.22ton
Mp=.41ton , M;=.26ton , Mg=5.152ton

P, = (8.38)+ (1.2x%x.98) + (1.2 x 3.22) = 13.42ton
M, =(4)+ (1.2x.26) + (1.2 X 5.152) = 6.9ton
lpaiSa o 1U2IPE20

2 7.5
Pues = P, + M, (E) + M, B
2
awf:1342+(69)(§6)=8242

82.42
4y =——=4121

1.6XGAGB+4(GA+GB)+7.5

>1
Gyp4+Gp+75

.6x1.04x1.04+4(1.04+1.04)+7.5

1.04+1.04+7.5 =135

I, = 2(142 + 28.5 X 52) = 1709cm*

T 1709
- |y —_ |_r7rY7
rY_J;-_JZXZ&5_547

r, =8.26cm

Ax = (E) _ 1.35X320 — 523
r/yx 8.26

(ﬁ)y = 1820 _ 5850

5.47

Fy

E
A =max(52.3,58.50) > 1=58.50->1<4.71 ’—




By 2400 kg
F, = |0.658% |F, > F,, = 0,6586056.3]

X 2400 = 2033.19—
cm

¢ X F., = 0.85 X 2033.19 = 1728.2
B, = Fy x Ay = 2033.19 x (2 x 28.5) = 115891.8

$e X P, = 0.85 x 115891.8 x 1073 = 98.51

P, 1342

= =.160 < 0.2
$.B, 83.732

o _Ag X _2x285x2400x10°°
“ 2, .562

= 436.22ton

_AgxFE, 2x285x2400x 1073

ey = )lzcy = 72 = 355.88ton

85

1342
436.22

.85
P~ | _ 1342
P. 355.88

=87<1-p =1

=88<1-p,=1
1_

M, = BiM, = 1 X 9.414 = 9.414 t.mysis

| 2490 _ 2490 x 5.47
P JEr V2400

L. = 195 E X 1.C x |1+ 1+6750'7Fyxs"'h° 2
P T 0 7R, [Sehy IS

Iyhy _ 1709 x (20 ~ 85) _
28, 2x 194 x 2

L, =1.95x 6.49 E X 12.92 1 x [1+ |1+6.75 0'7(2400)><388x19'15)2—1055136
r = *70.7ty ~ [388x 19.15 P \Z1x108 *T1292x1 /) -1o6cm

702010 ) g0 4l 40 Ly

L, — L
M, = Gy [Mp — (M, — 0.7F,.S,) <ﬁ>] <M,
r p

= 278.02

Iis = 6.49

B . 320 — 278.02
M, = 1.9 [9.5 — (9.5 — 0.7 x 2400 x 504 x 10 )(1055_136 — 278_02>] = 17.94
1493>M, - M, =M,=9.5
M, N M, >= 13.42+§( 6.9
éM,, ¢pM,,) 98.51 9\.9x9.5

+o) —86<1  Js8Ji

AY




g adab )31 CB B giw (21

Pp=12.88 ton , Pp=1.54ton , Pg=2ton
Mp= .63 ton , M;= 4ton , Mg=6.92ton

P, = (12.88) + (1.2 x 1.54) + (1.2 x 2) = 17.13ton
M, =(63)+ (1.2x.4)+ (1.2 X 6.92) = 9.414ton
S oy 2 1U2IPE22

2 7.5
Puef ES Pu + Mx (E) +My E

2
Pyey = 17.13 + (9.414) (E) =102.74

102.74
A =

= 51.
> 51.36

1Gp+4(G44GR)+7.5 > 1
Gu1Gp+75

1.6x1.04x1.04+4(1.04+1.04)+7.5
1.04+1.04+7.5

=1.35

o _ [, . _ 135x320 _ 47 47
Ty={a “2x3324 & 9.11

_ fl_x_ f2*2772_ _1x320 _
Tx= 4= 2)(33.4—9.11c'm = e03 = 53.07

KL |F,
Acx:E\/Ey = .51
= 57

KL |F

dey =%

’E
A =max(47.42,53.07) - 2A=53.07-1<4.71 7o
y

m? kg
I‘—’; = A_Z = 7359036'77?._2

Fy 2400 kg
F.. =|0.658F¢|F, > F. = 0.6587359-03] X 2400 = 2093.77 —
cm

A€




$. X E.,, = 0.85 x 2093.77 = 1779.7
P, = F,r X Ay = 2093.77 X (2 X 33.4) = 139863.84

¢. X B, = 0.85 x 139863.84 x 1073 = 118.88

B, 17.13

= =0.144 < 0.2
$.P, 118.88

p A XF _2x334x2400 x 1077
a2, 512

= 616.37ton

_Ag X FE, 2x33.4x2400x 1073
Yy .572

= 493.44ton

=1y =87 <1-p =1

~ 616.37

85

~ 17.13
493.44

1

=88<1-p8,=1

1=%

M, = BiM, = 1 X 12.27 = 12.27 t. mo s sl 2

| _ 24901, _ 2490 x 6.03
P JE; V2400

L. = 1957, — C 1+ [1+6.75 07y o Sxho s
= X X . X —-
r "50.7F, " [Sehg X %)

_ [bho _ [24307x(22-92)
s = 98, = 2 % 504 =7

L otesxgis B | A772xt L 0.7(2400))(1504><121.08>2_335797
r= 20.7fy ~ |504 x 21.08 P 2 1x 108 17.72x 1 = Crem

w20 S pg0 4l y0

= 306.49

L, — L
M, = Gy [Mp — (M, — 0.7F,.S,) <Lr — L';)] <M,

M, = 19[1372 (13.72 — 0.7 x 2400 x 504 10—5)( 320 — 306.49 )]—2602
L ' X XTI X 3357.97 — 306.49/)] _

26.02> Mp - M, = Mp =13.72
P, . M, 4 My, _ 17.13 8/ 9.414
¢P, oM, ¢any .9 x13.72

+0)=.87<1 Jsd J8

=11888 ' 9

Ao




g0 aub ;01 Ol o B yeuw 2k

Pp=17.38 ton , Pp=2.1ton , Pg=2.52ton
.86ton , M;= .55ton , Mg=8.1lton

(17.38) + (1.2 x 2.1) + (1.2 X 2.52) = 22.92ton
.= (.86) + (1.2 X.55) + (1.2 X 8.1) = 11.25ton

Puyer=P,+M, (2)+M 7.5
uef — tu d bf

2
Poes = 22.92 + (11.25) (0 24)
125.17

tpaaiSa oy 2 1U2IPE24

=125.17
g = 62.58

;
Grop = 222 = 1.04

===—=£=1.04

1.6XG4Gp+4(G4+Gp)+7.5 >1
Gy+Gp+7.5 -

1.6x1.04%x1.04+4(1.04+1.04)+7.5
1.04+1.04+7.5

=1.35

I, = 2(284 +39.1 x 6%) = 3383.2cm*
I 3383.2
- |2y _ —
Ty —\/; =Jzx39.1- 657
ry=9.97cm
KL\ _ 1x300 _ _ KL [Fy
{(T)x_ 2 =30.09 Acx_mﬁ

KL 1.38x300
_) = sy~ 03.01 Aoy =2 |5y
T’y : cy — E

nr

/E
A = max(30.09,63.01) > 1= 63.01 >< 4.71 | —
y

w’E kg
cm




Fy 2400 kg
F. =|0.658F|F, —> F., = 0. 6585220-35] X 2400 = 1979.89—
cm

¢, X F., = 0.85 x 1979.89 = 1682.91
P,=F,xA,=1979.89 x (2 x 39.1) = 154827.39

¢, X P, = 0.85 x 154827.39 x 1073 = 131.6

P, 2292
¢.P, 131.6

=0.174<0.2

_AgxF, 2x39.1x2400x1073

P, = — 1798.92t
ex =72 0.3232 on

_AgxF, 2x39.1x2400x1073

Pey=—"3 WGIE = 408.28ton

cy

C, =0.6 04M1—85
m_ . . MZ_I

.85

— 2292
1798.92

=9>1-p,=101

85

~ 22.92
408.28

1
M, =BM, =1 x12.35 = 12.35 t. Mo 5 sl

. _2490r, 2490x6.57
P JFyr V2400

= 333.93

GM,, = 0.9 X 2400 X Z = 0.9 x 2400 X 2 X 183 X 2 X 1075 = 15.81 t.m

P, 8( My, M, )_22.92 8<11.25

o) —86<1  JsJl

&P, 9 ¢Mnx+(|)any ~131.6  9\15.81




iJol aib ;01 QB 0B ygiw (200

Pp=21.88 ton , Pp=2.67ton , Pg=4.6ton
Mp=1.1ton , M;=.68ton , Mg=8.70ton

P, = (21.88) + (1.2 x 2.67) + (1.2 X 4.6) = 30.60ton
M, =(11)+ (1.2 x.68) + (1.2 X 8.70) = 12.36ton
tpaiSaa oy 2 1U2IPE27

2 7.5
PuefZPu-I_Mx(E)_i_My b_f

2
Pues = 30.60 + (12.36) (ﬁ) - 122.16

>1

Gp+Gp+75

1.6x1.04x1 +4(1.04+1)+7.5

=1.35
1.04+1+7.5

2(420 + 45.9 x 6.75%) = 5022.64cm*
/5022.64
=J2x459— 7.39cm

_ 1.35x320
o112

) _ 1.x320 — 43.3
y 7.39

= 38.57

E
A =max(38.57,43.3) > 1=43.3 -<4.71 T
«/ y

m’E kg
Fo=—5 = 11054.61—;

212
Fy 2400 kg
F. =|0.658F|F, - F, = 0. 65811054-61] X 2400 = 2191. 53%

¢, X F., = 0.85x2191.53 = 1862.8




P, =F;, XA, =2191.53 X (2 X45.9) = 201182.454

¢ X P, = 0.85 x 201182.454 x 1073 = 171

P, 30.60

= =0.179<0.2
$.P, 171

_AygxXF, 2x45.9x2400x1073

ex FE 12 = 1310.65ton

_AgxF, 2x459x2400x1073

162 = 1041.20ton

so g =87>1-B1=1

~ 1310.65

.85

—_30.6
1041.20

=88>1-8,=1

M,=BM;, =1 x12.36 = 12.36 t. mOsim b2

B 2490r,, 2490 x7.39

L,= = = 375.61
P [Fy V2400

GM,;, = 0.9 X 2400 X Z = 0.9 X 2400 X 2 X 239 X 2 X 1075 = 20.64 t.m

" 131.6

P, 8<Mux Muy> 30.6 8<12.36

— —(==——+0)=78<1  JsdJu
&P, o\ pM,, dpM,,, 92062 " ) >




2IPE14

2I1PE20

2IPE22

2IPE24

2IPE27
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10 Al 1-2 Adlaa bl
il eyl b

Pp=.98 ton , P,=0 , Pg=16.28ton
P, =(.85x%x.98) + (1.2 X 6.28) = 8.37ton
3.6 m = 2l b

Pu

Pu=@t.fy.Ag > Ag=0_9fy

Select 2UNPS80

UNP80{A=11cm?, ez=1.45cm ,rx=3.1cm ,ly=19.4cm* ,b=4.5cm

ly=2(19.4+11(4.5 — 1.45 + 0.4) %)=300.65 cm*

_ |y ,300.65 _ o
ry—\/: =J7m = 3.69 > ruin=3.1

_ Kl 1360
_rmin_ 3.1

=116.129

aialy j Hlié J i

116.129
131.45

116.129

]-0.125] 131.45 I°

F.5=1.67+0.375[2]-0.125[ | *=1.67+0.375]




F.5=1.92

S L Ay2qpye L g L (116129
Fa=—[1- (7)) Ify=5; [15 (

)2]2400=762.20
1.92 2 ~131.45

1
= | 116129 =0.693

2%131.45

Fas=B*Fa=762.20*.693 = 528.21

Pall= FasXA=528.21X (2x11) =11.62 ton > 8.37ton ok

rs SY J A

~

il jju%f Pl 1L sloaet 2 Y YA+ 4dl ol Y-A ai uba
F.

y

< - 116.129< 123 ok
75

Use 2UNPS8O




14 Aduh 1-2 A3a Al
Al mea)ls b

Pp=1.44ton , P,=0 , Pg=11.79ton
P, =(.85x%x1.44)+ (1.2 x 11.79) = 15.372ton
3.6 m = 2l b

Pu

Pu=@t.fy.Ag > Ag=0_9fy

15372

= =7.116
0.9x2.4

Ag

Select 2UNP100

UNP100{A=13.5cm? , ez=1.55cm ,rx=3.91cm ,ly=29.3cm* ,b=5cm

ly=2(29.3+13.5(5 — 1.55 + 0.4) 2)=458.81 cm*

_ |y /458.81 _ o
ry—\/: = 3003 - 2.8 Tyin = 2.9

1+360
A= — =
rmn 2.9

=124.14

aialy jy Hlié J i

124.14

124.14 E
131.45

131.45]_0'125[

F.5=1.67+0.375[2]-0.125[ | *=1.67+0.375]




F.5=1.92

1 ,124.14

_ 11 A\29a,_ 1 a1
Fa_F.S [1 2 (Cc) Ify= 1 2 (131.45

)2]2400=692.58
1.92

1 1
B= kT — 2a1s —0.68

1-I-ZCC 2%131.45

Fas=B*Fa= 692.58*.68 = 470.955

Pall= FasXA=470.955X% (2x29.3) = 27.59ton > 15.372ton ok

rs SY J A

~

il jju%f Pl 10h sloaet g EY YA+ 4dl ol Y-A ai uh
F.

y

< - 124.14< 123 ok
7

Use 2UNP100




13 Alh 1-2 4dlas Al
Ak eals b

Pp=1.44ton , P,=0 , Prp=16.085ton
P, = (.85x%x1.44)+ (1.2 X 16.085) = 20.52ton

3.6 m =l Jsh

Pu

Pu=@t.fy.Ag > Ag=0_9fy

Select 2UNP120

UNP120{A=17cm? , ez=1.6cm ,rx=4.62cm ,ly=43.2cm* ,b=5.5cm

ly=2(43.2+17(5.5 — 1.6 + 0.4) ?)=715.06 cm*

_ |y ,715.06_ o
ry—\/: =5 = 4.58 > 1yin = 4.58

_ Kl 1360
_rmin_ 4.58

=78.60

J.u.JLI B Jm d)ﬁ

78.60 78.60

3
131.45]

F.5=1.67+0.375[]-0.125[|3=1.67+0.375[- -

]-0.125[




F.5=1.87

1 ,78.60

1l Aoqe 1 o1
Fa_F.S 1 2 (Cc) Ify= 1 2 (131.45

)2]2400=1053.99
1.87

1 1
B= kT~ 7560~ =0-77

1-I_ZCC 2%131.45

Fas=B*Fa= 1053.99*0.77 = 811.57
Pall= Fas*A=811.57*(2*17) = 27.6 ton > 20.52 ton ok

e Jas

i skas % s 2oy (slime) (55 YA+ 4wl Gl YA 2y Gobo

y

kl 6025
<

YYY
i = JFy -2 78.60< ok

Use 2UNP120




12 Aduh 1-2 Al Al
Al mea)ls b

Pp=1.44ton , P,=0 , Pg=19.15ton
P, = (.85x1.44) + (1.2 X 19.15) = 24.20ton

3.6 m = 2k Jeh

Pu=@t.fy.Ag > Ag—o o7

Select 2UNP120

UNP120{A=17cm? , ez=1.6cm ,rx=4.62cm ,ly=43.2cm* ,b=5.5cm

ly=2(43.2+17(5.5 — 1.6 + 0.4) ?)=715.06 cm*

ry-\/7 /71506 4.58 > 1y, = 4.58

A== - 13360 _ 42 60

rmm 4.58

aialy jy Hlis J i

78.60
45

78.60

I 0'125[131.45]3

F.S=1.67+O.375[%]—O.125[ ~]*=1.67+0.375[

F.S=1.87




1 ,78.60

1l Ao 1 o1
Fa_F.S 1 2 (Cc) Ify= 1 2 (131.45

)2]2400=1053.99
1.87

1
7560~ =0.77

2%131.45

Fas=B*Fa=1053.99*0.77 = 811.57
Pall= Fas*A=811.57*(2*17) = 27.6 ton > 24.20 ton ok
(e JES
. 6025

F
y

kl 6025
<

Tmin J?;

-2 78.60<)YY ok

Use 2UNP120




11 Aduk 1-2 AWl Al
Al mea)ls b

Pp=1.44ton , P,=0 , Pz=20.9ton
P, =(.85x%x1.44)+ (1.2 X 20.9) = 26.30ton

3.6 m = 2k Jeh

Pu=@t.fy.Ag > Ag—o o7

Select 2UNP120

UNP120{A=17cm? , ez=1.6cm ,rx=4.62cm ,ly=43.2cm* ,b=5.5cm

ly=2(43.2+17(5.5 — 1.6 + 0.4) ?)=715.06 cm*

ry-\/7 /71506 4.58 > 1y, = 4.58

A== - 13360 _ 42 60

rmm 4.58

by Hlis J s

78.60
45

78.60

I 0'125[131.45]3

F.S=1.67+O.375[%]—O.125[ ~]*=1.67+0.375[

F.S=1.87




1 ,78.60

1l Ao 1 o1
Fa_F.S 1 2 (Cc) Ify= 1 2 (131.45

)2]2400=1053.99
1.87

1
7560~ =0.77

2%131.45

Fas=B*Fa=1053.99*0.77 = 811.57
Pall= Fas*A=811.57*(2*17) = 27.6 ton > 26.30 ton ok
(e JES
. 6025

F
y

kl 6025
<

Tmin J?;

-2 78.60<)YY ok

Use 2UNP120







2IPE270- dsh=d =27cm  saye = 2bf+=2(13.5)=27cm SO g Al
P=30.6 ton

M=12.36 ton.m

Osiw S Al=50%x50 cm

_ 12.36x100
T 306

560 — 834 cm

(3 e ) (RIS L @y jo ) o e Clla 0




F=(50/2 )-7=18cm Ot GBS 38 5e Bcly S 5 aliald

M=T(H+2) + P(3) >12.36x 10°=T(18+2) + 30.6 (2) = 26.12 ton

3
'ASt = 1 = 26.12x10 = 19.78 = 15cm2 )LG-A d;m (‘a‘)‘l} cLSA c.la.w

Fr  0.33x4000
A = 15cm? s a8 A, il o 8 Sy s
X Olata (pued

X3+axttax+a;=0

ay=3(e-2)=3(404-2) =462

a, = 6Est.As (f+e) = 6+2.1%10°%15

Eoon.D —s.o (18 +40.4) = 1103

as = —a, (3 + f) = —1103 (3 + 18) = —47429

X=19.73 cm

i IS 5 fSlas (5 (et

2P(e+f) __ 2x30.6x103(40.4+18)
xDG+f-3)  1973:50G+18-20%)

kg
fp - 995 cm_2

PO sl g8y ) A (NS

fo <F, = ®.P, _085;ch1\/7<17<D S Ay

.0.85 x 210 x 2500 /ﬁggo <1.7x0.6x210 x 1800

33599.2< 385560 ok




P olee dae (558 G e (e

e+3—B/2 10.4 +12.73 50

3 2
—— =30.6
B 50 19.73
7+f—.X/3 2 +18——3

T=P =18.46 ton

(O S Gl Gl
L 13.52
Mpax = fp XI5 X D =99.5 x 5 X 50 * 1073 = 453.35 ton.cm

1.4M< @y. Z. E,

50xt,>
x p

1.4x453.35< 0.9 x 2400 x 1073 Z

634.69< 27 t,°

t, = 4.84

Sasbia ¥ dcualiid (4 5b Caal a ¥ (il s AL el 393 g0 )L odal it Ay Cualiiia AS () 4y Aa gL
A GRALS) ) ¢ gl S Clalia Ly il g oSS cudia 31 aaliied Lig LI ks 35 5a

:(stiffner) W salis ciw )k

PLS00x200x10m

W

BPL3500x500x20m

50xx=20%x1%x2+502—-x)>x=1.4

1.4
Zz =750 X% 1.4x7+2(20>< 1(10 + 6)) + (50 X.6 X.3) > z = 473cm®

S il J i
1.4M< ®,.Z.F,
1.4% 453.35 < .9 x 473 x 2400 » 634.69t.cm < 1021t.cm OK
BPL500 x 500 X 20mm
stiffner: PL500 X 200 X 10mm

A







(el B £ g ) o g ik AB i 3 (g Ay i Jlual)

o 3 e 3.9 4as Ul 2l o (e ) (el B g 55 ) o ges Alla AB Ui L3 05 42 Ui Jlasl
21PE240 Osim 5 IPE24 & yasi i o2l aladl aljha Buba o) 788 t/m i Ly a3 03 il caa
sl sl Gy
PR o s 9 M pad KA s
sl ) 7 4 IPE240 ¢ et Gl sad

_ _ _ _ _ 3

d=24cm tr,=98 cm t,,=.62cm bs,=12cm S=324 cm

M _09M _ 2 _
= =—— < F;=0.66f,=1584 kg/cm? > M=570tm

=785 _ 1 54 ton

t(o S JU 90 BUs) A Gus Ak

279 _ 23750kg
24

= bAT_tA 2;;;‘) < 0.6F, = 1440kg/cm? - by.t, > 15.5 cm?
by: =10 e, 230 JieS i Gaye )l ab A (B (e Cal ) s aladl )
10t, > 15.5 cm? > t, 21.55cm > t,=1.5cm
2L, x0.707 x0.8 x0.3 x4200x0.75223750 >  L,>22.21cm
AR el 3 el Yo il ) 3oy dsh

Ds ) A aulie 200x100x15 mm bl LA B ol el
(o S Jb 50 Bus) B Gus Ik
23750

foz— <0.6F, =1440 kg/cm* - bg.tp 215.5 cm?

bgts  bpitp
¢ o mR e B 50 i 8 b Gase ) e Gl Yool 4 1 B G pae
bp=13.5+2=15.5cm > 155t52155cm? Stg2lcm Stz=1lcm
1l Ol 53 e @y, =8 MM oS Ju 4 B Gy 4s K Ui 58 cadaia ja i L
2L x 0.707 x 0.8 x 0.3 x 4200 x 0.75 = 23750 > Lg>22.21cm
Al sa calia 250%155%10 mm bl LA (35 ol il

VoA




1 C Buy Ak

DS p S aaldind Gsin o dr o8 Ol Dl (8 s JEEI ) By G ) Axilia
ARCaosdsh Ly K xiss o alyh Ry =770kg S s JEE ) 0 W G
1udsh 55 (e 2ph 48 Sl 3 e Sl T

> 2x <04F,=960 > t.> .27cm
2 30t

2B e B 0 Sl & ) 1) 3 Culiua
1,0 Osin JL U L8 gl 2l abiald 5 e (Sl 12 i 0 15 C G e 4pdlia
Gl a4 C Bus Jhail 48 8 (s 284 8 lay jy i il
20 AR e (e )i_d SRy gy
g s 4 (isn e it Glpa et e il S il pad R s oK Cudiia (m i L
il )
A, = 2x12+30 = 54 cm?

_ 2><12><172
xX= =2.7cm
54

3
I, = 2x12x15%+ % = 7650 cm*
I, = 30x2.72+§ (2.73+9.3%)= 768.06 cm*
J=1, + 1, = 8418.06 cm*

e=13.5-2.7=10.8 cm R,e=770x10.8= 8316

fos= =22 =14.26 kg/cm?

AW

_ Ryey _ 8316+10.8

- 2
fvx— ] 8418 =10.7 kg/cm

_ Rye, _ 8316+93 _ 5
foy= ;T s - 9.18 kg/cm

fi= \/(fvs + foy)? + fox” =[(14.26 + 9.18)2 + 10.72 = 25.76

0.707a,,x0.3x4200x0.75 225.76 - a,,20.038

A4S o o€ ea BT 3 e e 7)) o Ol 4 € Uy 48 Gl s ol caldd ol sl
S L)) Ghiga o cualiia i) aa g JBlas Jal gua




S g9 A 3 Qs Gl JAK
(Sl )z 5 4 IPE 24 Osiw (ol Clpa gead

d=24 cm tf,=.98cm t,,=0.62cm br.=12cm k=1.64

P, .=>C=2x11875= 19791
bf=3~" 3

Py =19791 £ 2400(5x1.64+1)3.2=70656kg ok

C=23750kg 2 566X 0.622[1+-—(=)15] [Z222-14243.46 ok

LS (g ) a e Jb JS

tro=2*.9820.4 [ 1.96> .363 ok
2400

:Lkuﬂ\ﬁai?‘)JL;Jngﬁs
VR=O.4Fy.hC. twh - 0.4x2400x3.2((2x24)-(4x.98))=135413>23750 ok
Cwba o) e

23750%25

Aconn= ERTTRTT 0.0098 cm

o  =Scomn_ 5 qgg%10-3r54

conn” d/2

M 570

K = =
conn 3
O onn  7-98%10

=714.28 t.m/rad

& _ Kconn-Lbeam _ 714.28%10°390 —62.57> 12
conn Epeam 2.1%¥106%212 T




2IPE24

%

PLA 200X100X15
Full Penet

%4
10 MR

et | IPE240

T~ 2PLC 200X 130X5
PLB 250X155X10

%

Full Penet
|74
10 MM

O S Ay Lt alia L)










oS oo Ll )1 ls ladd ojgpn cnl yo

PE=11.78 PE=4.6 M PE=4.36

PL=0 PL=2.67 PL=2.67

PD=21.88 PD=21.69

i &S 5l 0 S Al e Ceoglie

k
F, = 4000 5/

/ k
qa =120/, F. =250 "%/ em?

cm?

ol Jebl=11m
A=1.20x 11 = 13.2m?

3 3
Iy = % = 1“112'20 = 1.584

_hb® 120 x 113

Ix = 12 12 =133.1

Js5 5 08,ls sla by oo delee
Py = (.85%7.43 + 1.2« 11.78) = 20.45

Py = (21.88 + 1.2 % 2.67 + 1.2 x 4.6) = 30.604

P. = (21.69 + 1.2 * 2.67 + 1.2 * 4.36) = 30.126

P, = (.85 % 7.24 + 1.2 ¥ 9.98) = 18.13

Q=Y P - Q =99.31

Mx = Q X ey ey=y’—§

,_(20.45X0.20430.604X4.1+30.126X7+18.13X10.8) _
- 99.31 -

5.4




ey=54—-—"=.1 Mx =99.31 x 0.1 = 9.931t.m

99.31 5.4

-Q Y _ - — 2
Q=L tmxXxX—=m»» q=——+ 9.931 x ool = 9.027t/m

t
qa = 9027@ D3) Sk las

S s sSly 9.027x1.20x11=119.96t

119.96 + 99.31

PR 109.635 x 9.027 6217
e 119.96 e

Jsb a1y 03,15 b 5ai-1.20x8.21=9.852t.m

= 109.635ton

. . ) g beset 109635
Mduﬁfy‘olwﬁ)o‘)buw)bcw‘wﬁf— )lJJS —_— 9931 —1.10

qa=9.027 M

.804

18.64J/ 14.03:/

17.96
3.866

181
7




/r.BOa! /
w.aJ/ 14.03/ 17.98

55 Gt JFSs (e ien a0 Aol 4 43,055 Gt posglls el Do (e 3 3e el

b slr o5 (o3 e miSle 5l JAS Caz bl (oo (g dmo 4 51A/2 alolb 4y a5 il L bk
eSe oolatwlasl - 19.146to0N

Jlade g all a8,laSh 51 L5U 55l 555wl g G e jlade a8 )b g0 g a8 Sy S sl Sk e

VCVU 22l g ,95ke)] (5 S 55 e A
b oo e lusaby = 4%(500 + d ) = 2000 + 4d
Vu=1.7x19.146= 32.55 ton
1 1
S sa,s Vu=Dbyxd(P ><3—4>< fc2)
32.55 = (2 + 4d )xdx( 0.85x0.34x2500%/2 )»»» d = .55
185 Ko 55 o S GoaVe (25 Ll

h =550+ 70 + 18 = 638 mm »»» h = 650mm




M=3.88ton .m

3.

388 _».77t.m
1.4

M, =17%x2.77=4709t.m
S8 99 0, 8e Aok

As=[0.85xfexbxd + fy] x [1- V{1- ( 2Mu =+ ( fexbxd2)}]
As = [0.85x2500x1.20x.55 + 40000] x [1- V{1- ( 2x4.709 + ( 2500x1.20x.55 )}]
As = 0.00071
wiles 002 L plp o (b Tiome @b ghie mhw ulul pp3¥ gl Jiloo
A, = pbd = 0.002 x 120 x 0.65 = 15.6 cm?
S8 58 e 5kl Jilas
7018@18cm
Sl e S
M=19.069ton .m
1= 1299 _13 62t.m
M, = 1.7 x 13.62 = 23.155t.m

St 0 5 b

As = [0.85xfexbxd + fy] x [1- V{1- ( 2Mu+ ( fexbxdz2)}]

As = [0.85x2500x1.20x.55 + 40000] x [1- V{1- ( 2x23.155 + ( 2500x1.20x.55 )}]
As = 0.0011

il 002 b s o b Tt ab alaio mhas bl s o3Y gile,] J8los
A, = pbd = 0.002 X 120 X 0.65 = 15.6 cm?

St (Jsb 5l Jsla

7018@18cm




st P e slas Sl (&b
Ogar g shle )0 g dmle wlul 2 gte Fge (B)e Ceend )0 (2050 Lhe SlasYsS
5l o gt Bk e 50 0.750 6 st fse (o) 5905 (oo drad Jola> oYk
AU 5 sl ige oyl et 3,6+0.750 = 50+(0.75%65)=100 cm
o o5 @l e oye = Cudy e 2,2 + 1.5d = 50+(1.5%65) =150 cm

100 150 150 100

] L L [

A Qo 933 30 (255 QY?
20.45
q=——=17.04 O/,

1.2
0.352 M,
M, =17.04 X 5= 1.043ton.m - M, = 2 = 1.15 ton.m

M 1.15 x 10°
- = 10.88 cm? — ASpin = 0.002m? — AS = pbd

F'.bdZ _ 250 x 100 X. 652
AS < AS.i, = AS =0.002 x 1.20 x .65 = 15.6cm?

6p18@18cm

1B (g 32339 (o808 SV

M,
= 1.56ton.m - M, = 2 = 1.73 ton.m

_ 173x10°
F'.bd2 250 x 150 X.652
AS < AS,in — AS = 0.002 x 1.20 x .65 = 15.6cm?

= 10.91cm? - AS,;, = 0.002m? — AS = pbd

6p18@18cm
oS oo oolaiul paniae 3Ye8 5l o Job plas jo |V




1C g 1) 50 (b0 DY gd

~30.126
1= 712

] 2

0.35 M,
M, = 25.11 x > = 1.56ton.m - M, = 2 = 1.71 ton.m

= 10.8cm? - AS,;, = 0.002m*> - AS = pbd

= 25.11 ton/

M,  171x10°
F'.bd2 250 x 150 x.652
AS < AS.i, = AS =0.002 x 1.20 x .65 = 15.6cm?

6(p18@18cm

D (ygius 315 30 (g8 Vg
18.13

_ _ ton
q=—5"=1510 /m
352

0 M
M, = 1510 X ——=.92ton.m - M, = ?“ = 1.028 ton.m

M, 1.028 x 10° ,
= 9.73cm* — AS,,;, = 0.002m* — AS = pbd

F'.bd2 250 x 100 x. 652
AS < AS.i, = AS =0.002 x 1.20 x .65 = 15.6cm*

6p18@18cm

oS o0 oolaiwl o oYs8 5l o Jab pled jo 1A

7018@18cm (SLody SBsd Jeb o Sl

P18@18cm :ylg biwly 3o by O y5kno

518@18

2x79l18@18




