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Ultimate Limit State Me(hod

]

Bv Using Ultimate Limit State Method , design a rectangular section to resist factored bending
voument (ultimate) of 400 kKN, if the width of the section b=250 mm
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For steel 2407350 ,  Cund = 0.5 and Ry, = 0.214
[For steel 400/600 Con/ d=0.42 and R,,,, = 0. 187

il the section designed is 250 * 650 mm caleulate the required reinforcement.
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- For the RC T- section ealculate the required area of stecl reinforcement if the sectien is required to
resist a factored bending morment

a- Mu =300 kN.m

b- Mu =700 kN.m

Materials are : Concrete f,,= 25 N/mmz, steel Grade 360/520

]4—-—»1000—————»{

| ]

&

P
v

e o

Jb= 200y

il Gy

[k



" Yroblem 1O i

Ml 3 o sl Shdet N\ & &l

T Fj\j:lqo ot Mult- oo knem
d.7
me— =17 CRTRTCRCRAT ]
f— -
250mm

¥c

W Mumqinﬁmq)xxiw_*h*dl

3
40@9(106: 0.2\ *%%% 250 % d

o[ = 6691 vy DT FS

?OO mm.

™M

.°oh:': (J._\.CJ\: _:17OO+ 5o = +50 mm

@ M\[ = Cu [d—-q/'z/]
~hooxic® _ 06x sy 4 () [ d

o]

= 067 x 22 4 (@) (950) [ Foo S

O = 24896 mm
A min = Old = +o mm

B \ Lo T Lg-2s])
Mus Asx byl +[d-0/z ]

L\OCﬂin = Rgy 240 %{100 /&H%qéf]

1-1

3.

¢
R 3%30 2 rom

\

-
pe

r 15 N|wort A 5 y=]\
Cy= M

5

‘ 80 q :f)_L{g.O\G ™Mm

Fhas



F T / .,~ Ob \5\’6&&%“’&0&;? @@
lu=15 N[mm

‘i\j = Loo Nl‘mmi MUH: LiOO.KN.m

o

@ Mumqj\'—‘g“ﬂc{i\.* __E:L_ % b * dl

C

oo 10°_ 0187 x 22 (290 % o
£

d=716.5wm qegi_e, FC0 e

Al
e

h = CJ_*.C)!\: _}%O—}« C:Do = 800mm

@ Me - Cld-2

maXh

é\oo%ioe ~0.644 %%@)ﬁ@%cﬁ [?60__%:}

—

Q= /2,7_[’\ im v ),'53)\
Gomia ‘:O'lé = t5mm

™ T [doey,))

Umax

AP 224
Loox107_ ﬁsxlﬂoo E%SOH -

|
] BIB .
4.



oo KN o9l 250% 656“"‘ @)\ Y9N J\é C_A\A\ ,c‘)g.\ @

W\ NESP A

Fc; =25 Wt * GNen: M™M=4oo kKNwm «
| d - Goo | T /
¥ Qeci : Hs d:6e"
i —|Rs5.7
— 250 —of
Mm

%

U_\‘ Humaxzs pqu\ *l_’g‘_ « b lel

Be

= O-lg'l-* 2% % 250 % (60‘3)1: 180[5 KN
1.8 e

(o3 OV e, =i, & Ay :f'ﬁk@ﬁ\w@ﬁ_&\.:ﬂsm °
| Use Complession Slg 215mz @0 si” 2805 = (i) closss e

LadNag e Qlnin eill (el 040,
@{P—L\ = ‘Hug‘\\/cn“ Nuqu |

| = Qoo~2805 =119.5
XN

s M _ C5<d.,cl“>
N5 % 10° A xE& (d_d") I

s i - @s%%o <600 ~50)




Check of elldhing Jor A2

- — So™m
%:O.qz d”%bb : T ? 0.003
Tk <252 v Crnay 252 ~Cs
s &5 902 | 17
©-00% 252 - ’
| *Cs=oy > Q. 360
. ’ ’Sef\\c\ 3\6!5\ T Rp LSM ,al. \5 \‘\6%1*105
1 kot It ok - 0.00156
* qu\/\ = 0—8 C;fnqx = 20[. 6 Xy =
| *
- Cer Co = T ‘
06?:‘ Cu
__g*C(mq*,Lb +Qg*fﬂ _ (_\5*_5_
671 x 29 I S
N |
*775—*4 20l. 6 £ 290 + 61&6%*-9—@« = Bs « é@

.15 W=




°! | 5
g
K

roblemWo:z | ['=051

Giiven - M- hooknm =77
‘/‘“‘ = O.S/\”[, — by g

RQ(‘, : d VGS ¥— Too " —

= o4l § 25 Ses = O.018
\ S

L/”’ o5 M

-~ 05 %X 0.018 = o.cof9
Mo _Ps ]
7 bx A,

& 95_—.]\4 *\oxd: o_OoOHZOO*A

( QS'-: Z?d \

-

0

[k



0.67 /f‘“)(@(\o) [(21 (d) ] (o)
| 22 )(a)(z00) = 27 %d %
CED T

‘Ov:. 6-’25&

Nua 0. 6?#»{304 Tou v () ¢ (b) [ol 2 ]

M. 063‘*f (o25d) (b) [A_,?_"éii] 02”27%*’#’)

beo HO -0.64* 25 ¥0.25 xd oo 4 [o( -~ olsd]
\-S '

| .&= 13388 ON‘), TS50  tm
\(1: BOOmm

R

D] S - Ja)

5= 27 %d = 23%te0 = 2025 877/75(@ |
v E__a“‘ § i -




‘J A

_problemNo:3

Qg o= s &Y =il (P \_A)Dag oxw. g
A o @Q\{QD—L >

Qs%?y "Ps J:J,S\ AK-L\M}S)\;. Q\\:ul‘dc- =3

Thy e My e ¥ o\:Lz:

%;\Je'i\ maX - )

®Numz& = @mux*%«i % \b%

. 0.9l % \22) 942‘5044 (420)

._H\wg< N%wﬁ’

‘f—xj’}gﬁﬁ \L{SNLE Doy o =1 (JD\L( (S%”QS\ )
250 ki oo Olemos Gl ds Cromd
a.




mC(Y\
m[\’il ““‘r\iug'dw M

. .
50 149 46 = -ﬁn
_0Be
— ‘<O\_,ol‘\> L
(ML-‘CS% “ éf'“’“
10 = A %E *—@ &M
\00.5%10" =

s pl
Q¢ 4‘360 *@36* 50)
ioo5*jo =

: hlg
% Ao = 84U mol """4%%

“ [Grc, . Tl

6
X
067*%( * Qmm'\s’tb e =

X5
q | Cimax = \84.2 o .
%}“‘ i Smakco 8C,,,, o
By %o Hﬁg\%
067425y \(5\3*750”\‘ 5
& 0. S
H.- 293 .6 mm*

\ 5#22

f

0.




Tosec.  (gdlon e Byl S
[M.300 6 Sllad d= 3

MuzToo 35,50 0,

* o e
n“ 3‘300 10“8'“I : - |
™o

| FOSSUme A = }:5 = oo mm

e R I

T Mun . 2 e
= 061krw*&*‘5x Ld_2a ]
0. 61&1‘5%%150 oo x (550 e
Ay, SEe A\
s lange | @@&&3 pﬂwﬂw
N P RESEE
M. da
30_0*106: .67 % i‘g «(are (B)y [cl —=
3coxid - 06T 5 22 4 () 4 (toco) Es%o—-~——
A- 5123 mpm

QW\;(\:O.—Ld :6‘5\“{\“\ //-/" )A !

-1t




Mg - T Ld-2

10044106:95%%__,,[&,%] »‘
S

6 _ 55
gooM,O ;Q%XE_G_Q’_%EBGO —

vAS [

Bc- 1834 e

_ 8# 1 o



O S iOOOm

2 @09 KN’M &2221
' > |
|
| = K
-* assume, O S = OO0 M ¥

&

:o.éqxi&x@)*%& [:oL
- 06T % ?:.‘_5_6. xiooxiooo*ESSo_ ]
— 5585 KnNom

"/\CU(\QQ -) /\’\M}j qo Kn- Mé“@y)\w )__)fc:lg\ LJD\/39
Yeb i\w?@sgc_ uz\,\n(, \”’558;5 dba»k@p)

a7t$ 8o
[. Mq. Cu (o\_.%;'_f Cr (d- k)

700*10 = 0.67¢ ﬁ“*(&\(b}lﬁ Q] 4+ oéd’r%(? ¥c 035\) (rB b>
e 4 d- O\/z/]

|

N eortS _o6a s gmm[‘m 3] {

1-0. 61+ & g * oo QOOO ZOD)*E%O“\OO

Q.:'L"’f"lc% wamn 27 "_ |



Cw+ S :.—“Ijj

[/

28 ' 25
O'GHT.’E‘ % 2498 £200 4 067 ¥ 2 % oo v (1000 - 200)

a

= Bs%;igg

VAS

.14

Ik



