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D iSen aidb ;5 PLP2 s acis> -

— W, =524+30 =554 K%z =7 KN/,
e Kg/
W, =500 %]2_5 KN/,

=W, =14.42 K%z
Ll Sl Ol -
P, = 2(4.55+5.7) = 20.5 m= 2050 cm

>&:@:14.64 cm

140 140

=h=15 cm bl

DA A bl s oM s -

C a=0.071 C s =0.029
C+A|_ =0.048 C+AD =0.039 C+B|_ =0.02 C+BD =0.016
: L:AJ_<:J desl>es —
M A =0.071x14.42x4.55* =21.2 KN.m Ww g Nphe
M *“a =0.048x5x4.55% =5 KN.m
M “ap =0.039x5.54%x4.55% =445 KN.m
M*a=125%x445+15x5=13.1 KN.m

M =§x13.1=9.8 KNM iyl oS 4SS
M 5 =0.029%1442x572 =136 KNM sy o5 &G

M *e. =0.02x5%5.7%2 =3.2 KN.m
M e =0.016 x5.54%5.72 =2.9 KN.m
M*s =1.25x2.9+15x3.2=8.4 KN.m

Ms =§X8.4=6.3 KN.m NP PR



$400 = A, =0.0018bh =0.0018 x 1000 x 150 = 270 mm?
S, = min(3h,350) = 350 mm?
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LR A | aslao dans iy s A | YL A | adlaa Jas il o€ 43
Mu 9.8 13.1 21.2 6.5 8.7 14.1
As 251 339 564 165 222 366
As min 270 270 270 270 270 270
S 418 333 200 418 418 308
Smax 350 350 350 350 350 350
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(lB) &S/Jj'e 43\.&.) ‘5\:..»‘)
1.1{4)71
| 136
2.27m 6.3
\ 5.4
I.[:4m
~ © o
SN w ~
= 3 2
~ © o
SN w ~



_ e )l _ _ GIS gla )l 5 _
e o€ 453 Cres o8 453 Cres o8 453 Cres o€ 453

o 4ilad Jaw g Gl y s alay g Gl

Mu 13.6 8.4 6.3 9.1 5.6 4.2
As 353 215 160 233 142 106
As min 270 270 270 270 270 270
S 320 418 418 418 418 418
Smax 350 350 350 350 350 350

Ssil gkl || @12@30cm | @12@35cm | @12@35cm || @12@35¢cm | @12@35¢cm | @12@35 cm

et Gl el J xS -
d =h-[cover +d,]=150-[20 +12] =118 mm
A, .. = pP,bd =0.0203x1000% 118 = 2395 mm?
Aty
% fcb
=M, = ASmax(pSfy(d —gj =70 KN.m

=M, =212 KNM<M,, . =70 KN.m

a= =64 mm

W, =0.71

W, =0.29

Ck.w Js ,L=4.55%5.7x14.42 = 374 KN
o S ilas 3 4 pee=071x374 =266 KN

Sz alas 53l vg=029%374=109 KN
1 1

V., =266x=x— =233 KN

ut 2 57 %n

_ 11 _15 KN
Vuz—IOQXEXE—12 %n

Ve =0.2x @[ fob,d =0.2%0.6 x~/25 x 1000 x 118 = 70.8 K'\%n
_ KN _v. =70.8 KN
=V =233 KNZ <V, =V, =708 KN/



b b Jgl b s PLP2 sl ani -
(A+4)x27=216 M  wiz g b 4 Sl
216 x175=3780 Kg
3780 = (5.7 x 4.55) = 146 K% , s axs L

— W, =524 +146 + 30 =700 K%Z =7 KN/,
oo K/
W, =200 %2 =2 KN/,

—W, =1.25x7 +15x2=11.75 K'\y ,
m
sdls Culs Ol -
P, =2(4.55+5.7)=20.5 m=2050 cm

>i=@=14.64 cm

140 140

=h=15 cm bl

P A A Ll s oM s -

C a=0.071 C™s =0.029
C+A|_ =0.048 C+AD =0.039 C+B|_ =0.02 C+BD =0.016
: L:AJ_<:J desl>es —
M A =0.071x11.75x4.55° =17.27 KN.m Ll g o5 S5
M *a =0.048x2%x4.55% =2 KN.m
M a0 =0.039%7 x4.55* =565 KN.m
M*a=125x565+15%x2=10.1 KN.m

M‘A=§x10.1=7.6 KN.m K b ol 4SS

M s =0.029%11.75x5.7* =11.1 KN.M a5 o8 4SS



Mg =0.02x2x57%=1.3 KN.m
M "ep =0.016 x7 x5.7? =3.64 KN.m
M*s =1.25x32+15x1.3=6.5 KN.m

M‘B:§x6.5:4.9 KN.m il oS oSS
: J‘b f\}b -
$400 = A, =0.0018bh =0.0018 x 1000 x 150 = 270 mm?
S, = min(3n,350) = 350 mm?

(|A)~5~?‘,S Glas gl

e ls SIS ol 5
YL ASs | wlandhany | b o8ass | _VLaBass | alandaus | b8 ass
Mu 7.6 10.1 17.27 5 6.7 11.5
As 193 259 453 126 170 296
As min 270 270 270 270 270 270
S 418 418 249 418 418 381
Smax 350 350 350 350 350 350
Sl gkl || @12@35¢cm | @12@35¢cm | @12@25¢cm || #12@35cm | @12@35¢cm | @12@35¢cm
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e )l s GUS sl )l s
L\MBIS@SJ CMA\S@SJ L\ma\sw C\ma\g‘ﬂ.}sﬁ
2> AJLAAL..A) Cub 2> MLAAL..A) Lub
Mu 11.1 6.5 4.9 7.4 4.3 3.3
As 285 165 124 188 108 83
As min 270 270 270 270 270 270
S 396 418 418 418 418 418
Smax 350 350 350 350 350 350
Sl gkl | @12@35cm | @12@35cm | @12@35cm || @12@35cm | @12@35¢cm | @12@35cm

d =h-[cover +d,] =150 -[20 + 12] =118 mm
Agree = p,bd =0.0203x 1000 % 118 = 2395 mm?
= ASfy

% fcb
=M, = ASmaxanfy(d —gj =70 KN.m

=M, =17.27 KNm<M,, ., =70 KN.m

a =64 mm

W, =0.71
W, =0.29
gl JS L=455x57x11.75=304.7 KN

S 55 6las 43l v4w=0.71x304.7 = 2164 KN



k.f‘)j MLQJ L )L‘ W:029x3047 :884 KN

_ 1.1 _.oKN
Via = 2164xx = =19 2

1 1
V., =88.4x=x =97 KN
uz 2 455 %n

Ve =02x ¢ \[f{b,d =0.2x0.6 x+/25x1000x 118 =70.8 KN/
= Vim =19 KN/ <V =V, =708 KN/



Lpl b CiSen Olib s PBPI,PIOPIL sla acis -

22.7 m2 4@%6})6&4@&@
227x190.5 = 4325 Kg
4325 + (5.7 x 4.65) = 163 K%Z s axs L

— W, =524+163+30 =717 K%Z =72 KN/
o Kg/
W, =200 %2 =2 KN/

=W, =1.25%7.2+15x2 =12 %ﬂz
sdls Culs Ol -
P, = 2(4.65+5.7) = 20.7 m= 2070 cm

~ 140 140

=h=15 cm bl

Zuji.ﬂ}m xS —

m=:—A=O.81=O.8

M~ =0.071x12x4.65° =18.4 KN.m
M *a =0.048x2x4.65° = 2.07 KN.m

M a0 =0.039x7.2%x4.65% =6.07 KN.m

M *a =1.25%x6.07 +1.5x2.07 =10.7 KN.m

M s =0.029%12x5.7? =11.3 KN.m Wis g NI
M*s =0.02x2x57% =1.3 KN.m
M “ep =0.016x7.2%5.72 =3.7 KN.m

M*s =1.25%x3.7+15x1.3=6.6 KN.m

Ms =§X6.6=4.9 KN.m NPV PR



$400 = A, =0.0018bh =0.0018 x 1000 x 150 = 270 mm?
S, = min(3h,350) = 350 mm?

ZJ\J f\)lg—

(a) &.?‘,S Glas gl
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e )l GBS sl ) 5
YL NPRS ailady Jas g iy NP (R ailas Jag il o8 48
Mu 18.4 10.7 18.4 12.3 7.1 12.3
As 485 275 485 318 180 318
As min 270 270 270 270 270 270
S 233 410 233 355 418 355
Smax 350 350 350 350 350 350
Saulal | @12@20cm | @12@35 cm P12@20cm || @12@35cm | @12@35cm @12@35 cm
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_ el _ _ SIS )l s _
Crans o8 48 Cran o€ 453 Crans o8 4S5 EWREPES]

(S ailas haug Cal y G ailas haug Gl

Mu 11.3 6.6 4.9 7.5 4.4 3.3
As 291 168 124 191 111 83
As min 270 270 270 270 270 270
S 388 418 418 418 418 418
Smax 350 350 350 350 350 350

Saul i | @12@35cm | @12@35 cm P12@35cm || @12@35cm | @12@35cm @12@35 cm




:&\3;&&@&@,; P13 acis -

1323 m? Aoz Sy b ans Colus
13.23x 220 = 2910 Kg
2910 + (2.4 x 4.55) = 267 K%z bs ik

_ _oon Kg/
=W, =524+ 267 +30 =820 %2 =82 K%z
= Kg/ _o KN
W, =200 /n ,=2 %n ,

=W, =1.25x82+15x2=13.25 K%z
sdls Culs Ol -
P, =2(455+2.4)=13.9 m=1390 cm

>&:@:9_9 cm

~ 140 140

=h=15 cm s gl Js L Kales 5 mis Oleabl gz o

DA A Ll s oM s -
m=|—A=ﬁ=O.53=O.55
|, 455
C a =0.086 Cs =0.005

C+A|_ =0.063 C+AD =0.037 C+B|_ =0.006 C+BD =0.003
S dles -

M A =0.086x13.25% 2.4* =6.6 KN.m s g oS 4SS

M A =0.063x2x2.4% =0.72 KN.m
M “ap =0.037x8.2x2.4% =1.74 KN.m
M*a=125x174+15x0.72=3.25 KN.m

M "s =0.005%13.25x 4.55% = 1.4 KN.M azs 5 o5 455



M “sL =0.006 x 2x4.55% =0.25 KN.m
M “so =0.003x8.2x4.55° =0.5 KN.m
M¥s =1.25x0.5+1.5x0.25=1 KN.m

M‘B=%x1=0.75 KN.m il oS oSS

. J‘J u}-‘J‘b -
S400 = A, =0.0018bh =0.0018 x 1000 x 150 = 270 mm?
S, = min(3h,350) = 350 mm?

(Ip) S& o8 slas glul

e s SIS la s
L\uba\gﬂ\:\ﬁ AJLAJJ:..»} A?\?a\gﬂ\:\ﬁ u;zu\)algta__&_“‘ A\JLAJJ:.-»} A?\?a\gﬂ\:\ﬁ
Mu 6.6 3.25 6.6 4.4 2.2 4.4
As 168 82 168 111 55 111
As min 270 270 270 270 270 270
S 418 418 418 418 418 418
Smax 350 350 350 350 350 350
Sl gl || @12@35cm | @12@35cm | @12@35¢cm || @12@35cm | @12@35¢cm | P12@35cm
(lB) ‘S/JJ.'.’ 43\.&: 6&.0‘)
e )l SIS b )
=YL o 48y a3laa Ja g e oAy || _VLBass | alas hauy TIPS
Mu 1.4 1 0.75 0.95 0.67 0.5
As 35 25 18 24 17 12
As min 270 270 270 270 270 270
S 418 418 418 418 418 418
Smax 350 350 350 350 350 350
Saul gl || @12@35ecm | @12@35cm | @12@35cm || @12@35cm | @12@35cm | @12@35 cm




Lpl b CiSen Slib s PI2P14 gla acio -

188 Kyz bs a3 L
m

_ _ Kg/
— W, =524 +188 +30 =742 %2 =75 K’\%nz
=200 K9/ -2 KN
W, =200 /nz 2 %nz

=W, =1.25x75+15x2=124 K%z

P, =2(455+4.4)=17.9 m=1790 cm

h>&:i90:12_8 cm

~ 140 140

=h=15 cm b=l

m=|—A =ﬁ=0.96=0.95
4.55

C A =0.055 Cg =0.045
C*'a =0.035 C"ap =0.030 C's. =0.029

M A =0.055x12.4x4.4% =13.2 KN.m

M A =0.035x2x4.4% =1.35 KN.m
M “ap =0.030%7.5x4.4%> =4.35 KN.m
M*a=125x4.35+15x1.35=7.5 KN.m

L Jls Sl Ol -

Pl A Ll s oM s -

C'ep =0.024

4.«“.«.«:” ols/‘\?{:

\Y I =§X7.5=5.6 KN.m i 5 o8 S

M e =0.045x12.4x4.55% =11.5 KN.m W g o8 4SS

S dles -



M “sL =0.029% 2x4.55% =1.2 KN.m
M “ep =0.024x7.5x4.55% =3.72 KN.m
M¥g =1.25x3.72+1.5x1.2=6.5 KN.m

M8 =§X6.5=4.9 KN.m

S400 = A, =0.0018bh = 0.0018x 1000 x 150 = 270 mm?

S, = min(3h,350) = 350 mm?

G\L.uﬁb olf‘\.;g.?

(Ip) S& o8 slas glul

Id\b u""}‘b_

e s SIS a5
Caul o 485 alas Jang i oSS [y ol ass | adlaadang VGNP
Mu 13.2 7.5 5.6 8.8 5 3.7
As 342 191 142 225 126 93
As min 270 270 270 270 270 270
S 330 418 418 418 418 418
Smax 350 350 350 350 350 350
Sl gkl || @12@30cm | @12@35cm | @12@35cm || #12@35¢cm | @12@35cm | @12@35 cm
(lB) ‘S/JJ.'.’ 43\.&: 6&.«‘)
el LS sl )5
VLR AT | sy | b o aSE || VLRSS | sk, | b e 4SS
Mu 11.5 6.5 4.9 7.6 4.3 3.3
As 296 165 124 194 108 83
As min 270 270 270 270 270 270
S 381 418 418 418 418 418
Smax 350 350 350 350 350 350
il skl || @12@35¢cm | @12@35¢cm | @12@35¢cm || @12@35¢cm | @12@35¢cm | @12@35 cm

Cgr 95 o s P8@35cm ﬁJé\,\;-)‘,JLUTJQ: Gl aniom 4 ax o L (P15 Wi 6l
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L Db S s PBP7,PI7,P18 s et -

M, =12 KNm/
Vv, =18 K%

Nrrin LI 9 cm
10

Cwlhs 53 0 h=100 mm
D Sl s cels J xS -

d=75 mm
A, .. = pP,bd =0.0203x1000%75=1522 mm’
f
a= A 2= 40.4 mm
% fcb

=M, = ASmaxqosfy[d —gjzzs.s KN.m
=M, =12 KNm<M,,, =283 KN.m
f e e ds sl J s -

Ve =0.2x @\ fib,d =0.2%0.6 x~/25 x 1000 % 75 = 45 K%

= Vima =18 KN/ <V, =V =45 KN/

. J‘b f\}b -
Agin =0.0018 xbxh =0.0018x 1000% 100 = 180mm?
G35 hsy, = A =518mm* > Ag
Sye = Min(3h,350) = 300mm

A, = 1012 = 113mm?

S =1000x 22 = 1000 x 123 = 218mm = ®12@20cm
A 518

:Q)‘J}ja\)jlﬂji—



A, =108 = 50mm’

S= ZI.OOOX2 =277 = ®8@25cm
180

: Sl JS 53 P3P4P5 sl acis -

W, =7.8KN/, w =3KN/, > w, =14KN/
M,” =-315 KNm/ m * =2 KNm/
Vv, =12 K%

Colbes 2,8 @0 h=100 mm>h ;.

: J‘b f\}b -

A, =0.0018xbx h =0.0018 x 1000 x 100 = 180mm?
G35 sy, = A =126mm® < Ag,, = A =180 mm?
= A" =80mm’ < Ay, = A" =180 mm?
S,., = min(3h,350) = 300mm
A, =112 = 113mm?
$=1000x2> =1000x 22 = 627 mm > S, = ®12@30cm

A 180

348 e eslizal @12@300M i wlas Lauy 5 b oS 4SS )

:Q)‘J}ja\)jlﬂji—
A, =108 = 50mm’

S= 1000><ﬂ =277 = ®8@25cm
180



: Slib JS 53 P15P16 sl ands -

W, =22K'\%nz
M, =11 KN.m/
V, =22 KN/

Coles 2,5 0 h=100 mm>h

A, =0.0018xbx h =0.0018 x 1000 x 100 = 180mm?
B33 Jhss = A =470 mm® > Ag

S, = min(3h,350) = 300mm

A = 1912 = 113mm?

S= 1000><i = 1000><£ =240 mm = ®12@ 24cm
A 470

A, =108 = 50mm?

$=1000x-2 = 277 — ©8@25¢m
180
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