Axially Loaded Circular Columns.

@ Circular column with tied stirrups.

dladie L 5lo GLE 33 (510 Daac

J— “Q ol
P =035 A, F, +067 A F, B
min. no. of /,——-;\:
bars i1s 6 bars
\\\N a :/\
Av | v4
i 1 )b obls | L H =
Sec.(4—4) kTP -H3y
AN R e
@ Spiral Colummn. Zogis LS 43 (B5lo Ssee
P =035 A, F,+067 A I, + 1.38 Vsp F,
Cover = 80 mm
iy Ty
A, = ko sl olaad) plaill cls 1oL AT =LA
4 Lo gylad) G o gl =LA
/ P .
Vp= (T4 D)/ P yasi g1 0,501 5 gasdl oo s b
Agp = 155300l LI phis Tl P-4l |
F , , o-soymml | D
yp =360 N\t Ll oy I iy
U

or|| P =1.14 (0.356 A, F, +0.67 A F,

U.L.

S
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Design of Circular Sections subjected to (M,N).

Use [.D.

Q:RMS.OCYFL

FCCS Page (4-52) —> (4-63)

NU.L.
A F, R*
/’/
P €
N // “Po R
uL _. | / /D%D
Fm RZ s R ———'-T
A
| o ,
A My,
| F, R*
-
*MU.L _
F, R®

F,,& o JS Usews Curve JI SENEN JRV
My, Ny,
FoR® Fo R
Sseedl 5l e g2 ROJI s

Take
IF p<1.0 25 p =10
A potar Tad s LY S Yolendl (5 o pes o

/H_-: P*F;u*jaﬁ

2
.‘\“{ =
ASTomL: ) «TT+R
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Details of RF'T. of Frames.

(@) Hinged Swupport.

Seeed) onelE ane Hinge  Jecd
ode 8w 3 sl Py \_b.’b

slel oo Loye G 5l

/
R I
/,_.L
1
h
lL 1068 \m oL 383
ot | & Iy G s g, o
Q: T Splitting Force.
L

L ]
-
f
N
1
z4s IF£>05

use Stirrup Hangers

z48s | =~ 0.4 4,
/ IF£ <o.5
S ot

S

sl a2l

Splitting Force.
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@ Real Hinged Swupport.

Neoprene Plat.
Lol 5 BB A8l s bllaadl o 8155 Ly 5 calall e o1

g

A

+
Y

<« || — :

“““““ / IF Ten. Failure Splitting Frvee.

uge Stirrup Hangers

1 = 0.4 Ag

% IF Comp. Failure
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Hinged Support. (For Compression Link member)

/ . t
) 7 -
,,,,,,,,,, J A, LIS
> - Wﬂw\\\\ e !
7 - // \
- /s \ I\ \ ,
| \ /
ne \\\“//
ney quY’ C.lau) o fania \\ / r
o= S _

| 0o

Hinged Support. (For Tension Link member)

] \
] ke Jc S \ l //
~. ~

—d

1]
|1
b
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©) Fized Support.

=
o —
Ld;—rwy;ﬁ”
I
Y
S | NSu—

(B.M. From one side only)

\
y' \
L“\*immr‘“ / Vezzeciea
~ //
e
Jr’( Jr
St Hangers =2 0.4 A, OR A

4,

JR— N
|
Ly=60g g
|
N
7
2"__4§f A
a As,

14 [
7L EA81
v/ M~—*~“M

ol

| k. Lo, » LY
(5 J

! |

S ] colendl Ll by 0S5 5 ads Camp’resmon D iea 555 LS Y r
odelil o et I il i 1 s Tension J) daa LJ)
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SR

As,
1
St. Hangers = 0.4 A,
OR A,
Y b
I — Jog } s
| A | 1.0m T 1
— L Al ] S _:P_J.,__tg:‘_?w
l oo Ty FlY | ,__-*351

L
/

\-./

@ Fioxed Supp()’rt. (with B.M. From the two sides

Syrmim. 5 Plate was

ASi = ASZ

J\r"—'"/
=

G N

due to the cases of loading )

A

s

/ \\

\ /

\\ s Vs

mazr—max Case (2)
B.M.D.

7rryy

Case (1)

By I'ng. Yasser El-Leathy.

Page No. 253



@

@ Jowmnts.

Hinged Joirds. (Joint'between the beam & Link member)

e 55 3 joint A etn {2
\
= |
/ : / e
4 i 1/
- 7 AN
sgacdl SULS TP \$ N /#A \
W Je¥ e S t 1\\ / \ A
s !
2 \ ,L;:g I_}*ﬁi RANKY
0L o ekl 2
1
@) Rigid Joints. ss3e JE5 joints
(@) rj}nJi X J'»Lﬁ laaie Sasw joints
%
@ Fatal.
T~ wlwyxJlCover JI 4SS ~a T .
) ot

() (@L.S) iS5 /\\
P |
e La=7 605;3\

In thot casze

V1.3
@M!&W’&L&pﬁg ‘LEOPJA
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foo

@ Fatol.

h
-

A

\
Laso]l
Cover J) ,u55
@ Lyl

b} \
\ — \
- i
- T “A
\uing T
3 \

~Lag—n

sl b Jodl s Jiady
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fﬁ}sﬂ X J.;:ng Ladie e.:‘:.,w joints m

@ Fatal., | . ' B.M.D.
oS eSes (Y Ll e Gy ang W

T4” ~aT

Fatal. abdl was S5 of s

« - : J i, g8 VRN
naz. Moment J) Uilse s wand] g Tem Moment I Aikis b Ly of 599

//\
/7
/|
-

N

; 77y
@ Fatal
maz. Moment J| Ll wie wasdl Al g3 @ azdl%b‘)@&f%
Vo maz. Moment JlK_'ila.ug.s&laLi ('JTL‘)_,J
y > ‘\. -
\x b v\
. ﬁ T ¥ }\' e
\ X =
\ M

\
\

)
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J()fm,ts with 3 members.

| (.v,):ﬂuub)u,&»y}t’ - oussuﬁ@”&, ‘.,ijs rMI L_‘.,Ls’m

Johs g aels

My, Mz 5  Jols
M Ms 5 aels
Mz, M3 5 a5y anye ¥
aelit) was JuS Lo o155 aels asy 13
d et gale Jaes o5 Y]
B.M.D. I sk ol ciou gpede on B3de Jba 555 Lune | Lola Abyonls
Jolss ol aels Byedl oda colS 13) sass &S

‘J}Lﬁ L) sLDL.ﬁ S Sy ¥ @
e LI
Mi-Mz, M3 M’?f \1}[3 @% !
. . \ 1 .
Mi, Mz — 5 ol Johs \‘L(%mm @
My, M3 —5  acls / '
MZ, Ms —3 A5y Ao g J ﬁé ’1
- A % g e ,.‘ . ! 7 b
el was S Lo Johs 5 aels aey 1), jwﬁmj
L e la) e Jues 33 ] j!/_J_
Caels y aels 213 -
Mz My
2 I e Lo
Mi— M2, M3 oy 1Y P i
s 2l
Mi, Mz ——> sl | Be M3 ' S

M1, M3 —— * acls

MZ’ }V[B —_— 13y e RENY) Y

T
g sal) wasd) (LS5 aels 5 aels wsy 13 U
-1

Yl sy daliin] ole
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Variable Depth.

/
7 [t
] = |
'--' Ci)er Jl_,..ﬁss “‘""‘—\]\"**
B —‘\I\— ° $lawysJl

/

PRl
|

Ul b elace b Bluyadl Jao o8 13
; &y J;%‘?"&EQILJL@:..
I '
¢
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Critical Sections
& Detarls of RFT.
For different rmembers.

@ DA el

! [

, !
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BRI

| @S‘ymmetmc Joints.

Joint of 2 members.

2y Critical Sections
& Details of RFT.
For differentJo'ints.

s e
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Non Symmetric Joints.

feace ity

O Joint of 2 members.

% JO’L’}”Lt JI pads (43 u.x_cu.a.ﬁ S wasdl ‘LL&S&..QBL:}‘ <\JL>- s
%%? dch‘CqLuu»Jﬁo_)Ag‘Cflw®

REs

-
=

/@

N

e
2
9
i
!
i
}

% i
| ) _ \ \
L. =
| ) - [ n
A
A Al
& [‘l_j_‘%’ :éSE \
| .
L =
Y AU T )\
\

AL

=
5 \
\
Ll ] |
Ast = \
£ j
— \ ]\
J
7
As2 _IH
fiiS;? :A;S !
A+
A i/
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Hinged Colummn with Coantilever.

l?\j
mfi_*?L.._ \,
& 1
o2 0 N N N A A .
3| @
23 Ass
< - e
5 ' \ 26
|
i ké_::,A
h | L
. bl
¢ Ll
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L

B

@ Jownt of 3 members.
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f o

. Strrups. LW

C.L. Jl e 450500 Ll ubLS:Jl ru»‘}_s
@ Hinged Joints. (]oznt between the beam & Link member).

(p33e Ji5 ¥ joint | //\\\
\\ Y,
S
-
I /
v A
“ g L
A ‘L’ % / L ’R
J}Aﬁ.” CJULS - p \ \ v,
A o8l e [~ / N ),
s A\
= A
2 \ slag 2,80 SLLS
-~ \ 3 oA re S
™ A e |

@ Rigid Joints. .,y Jis joints M

oUW B s Sass of ' |

— B.M.D
0D
LI 8 ol bl oL &
By it NIEOWEN ¢ 4 (&
,/ 1 Splitting Force Qo
| : \ "“““x"—* \
LN ] i \
N - {;;/ % .[£>
\\ > : 1. .
v ‘
Suala ¥l 8 Leblit, obLIS L oL
| dadal] g8 dlade
f : - Jadvt)l Laeno

el LIS S S ks Tikie b5 5 25 gole
le»eifmfl é:j JSAIL LS 0 yadl UGS LS5
Sl J (1aslS 1) Lt IS 0, SIS 5,5
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&lo‘.ﬁ.: 5T JEN R R o {»3;‘)@ Jis Joints

B.M. J1 b gbls B.M. JV 3 J>lo

pealas¥l b Leblite SLE N4
b)) g3 Aake
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Cross Sections.

. A:ma,lly Loaded Member.

@Lmk Member. (Compresswn OR Tensmn) (b b)

@ W%wwdy@‘uﬂ LYl paes &
B.M. ale 555 ¥ 08 s

UJ) odn (48

‘LL.LC UM‘ O)AQ‘ LHlss u.u.‘b) LS \)}-5)

V

Asmin:;’;j“*b"‘t AS ——‘AS-—— S min. X=Zero
100 218 2418 D
at 250mm  qat 260 mm
i 1
{{As A
@ Horizontal & Inclined members.
" N St. Hangers
R;“J}‘.A EANLY Ao 3 Y (“"’!.}A‘S‘H (J’B"’) ! or Ag N
moment U iblidl Lasdl 3 PRV IRYREN) i i
‘ ! |__ 28610
Stirrup Hangers IF Ten. Failure.. at 300 mm
A . |~ 2910
Compression Steel (Ag') IF Comp. Failure. at 300 mm
= A
JERRPAV/JRVRV]
morrant J} Lan
© Vertical members. saecd) i
) /. R#$18 2418
/gt 260mm  af 2560 MM
‘»MYO_UMJL»AWU»%WJST // | | .
) T
o /
: L= -
: 7
momentJ oo >3 Leadl b 3 RIRVS| A‘ )/ 4
8 / 8\
Llde oLl Ul wad
Take Ag = Stirrup Hangers = 0.4 4, IF Ten. Failure. “‘i“i*":: . ui':};ﬁ;
J'm:m:Lent o @I
Take As = A;  IF Comp. Failure. maomert
Page No. 270
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Steps to design a Frame.

=)

(=) N.F.D.

B.M.D. & N.F.D. J| puw, N

e WS Critical Sections ) o
S Gl Slelhil] e 3
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morment 551 Hule 35l oya S e 9 g gedl gUalll prah s (V)
o «t» &wzwww IR

take Cq=3.5, J—0.78 . The sec. as R—Sec.

MU

take |C1=(1.1—1.3)1,

Get Clo ~—"—'C,

Check

E. bt

N,
% a F U.L.
@ I TbE S < 0.04 —> neglect N,

a,nd Desmgn the Sec. on B.M. only as Beams

~ C; =3.6,J=
d d/f —c M take (; 0.78 (R—Sec.)
1 b take C; =6.0, J:O.BZG( T~Sec.)

sL—Sec.

Pl 4 sode
R—sec. thﬁJ‘uTL;JLMN&JLML};c&MILmdj
olelyo oz MM@WJMNszTmUﬁj
%%M’ R—sec. or T—sec. gldl o5 1

© IF —ﬁ——j\[ﬁ > 0.04 — Don't neglect N

and the sec. designed as R—sec.

Get AS‘ From €Esg IF Ten. Faliure —y Ag = Stirrup Hangers
Get As From 1.0, IF Comp. Faliure —> AS‘.:_— AS’

Sec.D Jdepth Ji u'*ﬁ) d.i_c c_}AS” SlelUad dj‘:’ W @
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oS M& N. 5% Sus deecdl fle Doz adl glalll  pasms o3 )
take C; =3.5, J=0.78 |

cet o =C, —%[—‘-’1— 5 d. >t ,=d,+cover -
= h ;
[sx ¥ A

take tz oy (1.1“‘*1.3)'60

Get As Froiw €sg IF Ten. Faliure —> Ag = Stirrup Hangers = 0.4 As

et As From I.D. IF Comp. Falivre — Ag = Ag

’ - ' Lole 2 gole

03 5o gall JOAM T JI (g3 0 gaed) (] oSl (po pied) JB e S
o oSl 4,5 9 secl) Stiffness Il 555 o wae PrameJ) o8
t cormm < 0-9 T(peam) J& ¥ of Frame JI @3 Joak 13,
IF E comumn) < 0-9 T(geam) 12> tcomemn) = T(Beam)
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c

S T

( Sec.®@) Cantilever Jl Euab’ fuw,a: fJ

Y:____ tb _ Spacing J.;SS”

12
i) o i ¥ Jud
tg-Le
3773

e ( Sec.®) Link member JI &Ua_'s' pd o3 @
bL . (b*b) tUaEﬂ L).mJLc.:T Ao 55 oole 9

T

U.L.

P =0354cF, 4+ 06745 F, osee LS e s

Compressionysd 3 Tension Lde Link member J QLfLSl

(beb) gladl lin oleof iogs

T
Ao UL Tie 1S Reg
S F,/5, ) 8 bL ‘
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Steps to Draw a Frame.

Frame 1 C.L.J) s 32 h.p @
o T\ esthedl aw ) Geliie

H A

Lo
/

R

TR

pos Al ol (pun LiliseJl members Jl Gee aw @)
. dlo me’)’nbe’l” Jf Ji::.t (‘\L.Q’L ("JJ:} 3

GO

((t)) g._ubdADLQJOJAS T

H
'
|
D SN
(’"i
|
i

. e T
..

tm & Con Hllkine Hliee o) 638 [S
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W

L

)

Hinged support Lﬁj}i’ sl odae

Link

v
%

s

NS

sl

1
2

Do

—X

!
1

it d—**’TJ

13
z 2

member. Jl onacYl [

bbb
z 2

b

I
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6.0
4.0
3.0 1.0
18.0 t 18.0 t
g,Dat(x. o
. 2.66 t\m
2 X
, E,, = 250 kg\emi povt 16628 am T
§ ' 2 ' ' 2
By - ssiorsent loscan

T

b(Bea,ms) = 28 em

b(Frame) = 856 em

o, 8

t’s—‘: 14 cm.
Wy = 2.0 t\m’
maxrked, Beam. ST 11— T =4
4 AYAY AN ~ 7
Req. ‘ z 6.0 1 6.0 |

@ braw the Internal Forces Diagrams For the Frame due to
the given working Loads. (Case of total Load is only required )

@) Design the critical sections of the Frame.
using U.L. design method in bending and shear.

®) Draw Details of RFT. For Frame. in elevation to scale 7:50

and cross—section. to scale 1:10
making curtailment of steel suing Moment of Resistance Methoai

@ Deszg’n the maorked Beam. and Draw Details of RFT.

in elevation to scale 1:50 and cross—section to scale 1:70

making curtailment of steel suing Impericel Method.
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| |
=

B

- Loads on the Frame.

32 o
/6 , l2.66 t\m l
[ 1

— 8.97t 16.621

2.0
6.0
4.0 \
L2 5! 6.0 |
18.0 t 18.0 t
324 l
/ 2.66 t\m |
N 8.97 t 16‘621&1;%[ I -
2.0 2 o
v 0.84 t\m}) 18"‘!3
6.0
4.0
12.087 % 12.087t
—  — Ay €——
l |
1.0 6.0 3.0—1.0
46.15 1 ﬁ | ho.3415 ¢

2.5

aibise Jread SY  Jao caso Frames JI ol dio
JUJ Jae Jie Jad3 Total Load )
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%
2

]

B.M.D.

(working)

8.97

12,42

12.037

(=)

41.77
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. Design of Sections.

Sec. )
M=47.82 mt , N=1805t ,b=85cm

' 47.82 +10°
dox 3.5\ Geoias = 81.82 om (as R—Sec.)

L d=(1. 1—1.8)d, = (1.1—1.3) ('87.82 ) = (90.0— 106.3) om

1 Take d =950cm , t=95+5 =100cm

N 18.054 10’ .
= =0.020 0.04 .. (neglect N
Check Fo bt 2504354100 < (neg )

2

" Take O — d_ = 8182 ecm - Take |0l =85.0em | ,|{ =90.0 cm

g

" The sec. still R—sec. (C;=38.60 — J=10.78

M, 47.82  10°
Ao = EE : = 20.81 cm® 11416
J Fy d 0.780 » 3600 +81.82

— Check ’Aé;ﬂm =1pd 3600 (35) (85)= 9.09 em®
AS > Asmin O.k,

o m-b-26 _ 35-25_r,95_ 70
& +2.5 1.6+2.5

Sec. @  pM_savemt ,N=—1863t ,b=35 cm

d = 850mm ( the same depth of sec. @ )

! 3
N 18.63+10 ‘
g : = 0.025 0.04 o.c ’)’Le ZQCt N
Check 7 51~ 250435+ 85 < (neg )
* The sec. will be T—sec. s use B 0.7
( C.L.—C.L. = Spacing = 6.0 m= 600 cm K2 o
P=13 16 tg+tb = 16414 +35 = 259 cm B =165.53 cm Y
KL 0.7+ 2224 1 35 ~165.53 om V—‘

M, [34.76410°
. d = Cy 7 85 =( - — (0, =9.27 — J=0.826
B ; 25 %165.53
5

A My, 34.76 %10 o e 2
. - S.’.‘:‘ - Pomall SN SR 409 Crre

J Fy d 0.826 « 3600+ 85

Stirrup Hangers = (0.1 02) A = (0.1~ 0.2)18.75 (2P13) -
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]
|
E

fe ]

RS

pre—

Sec. @ R-Sec. M- 47.82 mt ~, N— 6265t

» | 7.82 o 10°
d,= 35 \/..‘f.ﬁﬁ..’.i’. — 81.82 em  (as R—Sec.)

250 » 85
d=(1.1—1.3)d, -(1 1—1.3) (81.82 ) = (90.0— 106.3) cm

Take d=95.00m > t=95+5—~:1000m

3 :
Check N __ 62.65 «10 =0.071 > 0.04 (Don’t neglect N)

F., bt 250854100
Design the Sec. on both N.F. , B.M.

.« @

s Use Interacticn Diagram
& = 100 -10 _ 5 90 Mse, ECCS Design Aids Page 4—28

100
A
Ny _ _6265+10°  _, o0
F, bt 250+35+«100 ) %P
& = 1.0 s
MU 47.82 « 10 :0.055

Tleb t°  260x35+1007

Tension Zone .. Use € L I S

oM _ 47.82 _ -
e~ M- I%% ~o0763m
e, = e+t C = 0.763 + ’20 —0.05 = 1.213m

M_N*€8_6'26‘5*1213 76.0 m.t.

5
95 =Cy \/.."’15“’___.1—’-‘?—- s (=822 —> J=0.764

250 « 35 |
- 5
. Ms Ny, _ 76.0 10 62.65+10° 907 om?
JE d (@\58) 0.764 + 3600 % 95 (3600\1 15)
11 _ 2
— Check Asmm = Fy 'bd = =605 (35) (96 )= 10.16 em
Ag < As o Take Ag =As
A%m: o 'bd = 35= (35)(95)= 10.16 'j? |
) 10.16
1.3 A5, 00 = (1.3) (9.07 )= 11.79 g 10.16 ent
360/5 015 0.15
t. 860/520 bd =% (35)(95) = 4.98 6'?/% 16

Stirrup Hongers = 0.4 A;= 0.4 (10. 16‘) = 4.06 cmtg 2 gﬁ 16

n_b-256 _ 35 -25_y92_ 70
b+2.56 1.6+2.6
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: M M:::3757 m.t. 2 b =35 ¢cm

" The sec. 1s R-—sec. (=360 — J =078

d - 35 37.57 +10° 72.52 ¢ R-Seo. |
= 3. 250+ 35 = 52 cm. (a,s —Sec. )

Take |d = 75 em | £t =80 om

‘ 5
ZM 37.57 =10 .
wAg = 0L - —18.45 cm® GOPH16

J F,d ~ 0-780+3600%72.52

AR

¢ spacing _ 600 —50 com Y:: 50 cm
14

Sec. @)

(35 %35 ) Awially Loaded Column. N =74.44 t
S Py =035 4, Fooy + 0.67 A5 1Y,
74.44 «10° = 0.35 (35%35) (250)+ 0.67 4 , (3600)

" AS.—: —~ 13.57 sz = — (Ve) Value

‘ 0.6 z
cAg=As = %L 435435 =7.350m 82573}

TNAT.
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. Aetual shear stress.= @

(]U< qcu —> Use min. stirrups | 548 \m|

Check Shear.

_ Allowable shear stress.

_ 9, =075 5 = 0.75 T = kg\em
F 250 2

=2.2 L = 2.2 —_— = 28.40
- qma,x Oc 1.5 kg\om

Sec. ©  Q_ 3351 ¢

3
. Actual shear st’ress.:qU: 9 = 833.57+10

bd 35 % 90

= 10.63 kg\cmz

qm<qv<qm‘ . We need Stirrups more Than 5 $8\m
F
o Use Qg qcu:?’LAs( y\ZSs)
2 b S
* Take n =2 , ¢ 8 —» As = 0.503 cnt

10.63- 268 _ 2+0.503 (2400\1.15)
35 = §

—>»S5=10.63 cm.> 10 cm. . o.k.

. No. of stirrups\m> - 100 _ 100 _ 4 49 710
S 10.63

.. Use Stirrups 104 8\nt 2 branches

Sec. @ Q- 13.45 ¢

0.50

qU—’-‘ Q M tanp
bd b d

3
_ 1345+ 10" 7pRo =8.53  kg\em’
35+ 45
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.

Design the Beam [,

W =20 t\nw \

Load For [T I I 1 I I [ 1 I [ |1 { [ | [ =~
Moment L\ , A ' "A' AN VAN M\
ﬂ 60—l —60——60—L 60
. 7.2 6.0 6.0 6.0

3.0 ' : . ,
B.M.D. M ﬁ’) AN AN AN O\

(U.L.)

e ey

S.F.D. "W Eas [~ e o~
(L) \ K S SN
§ 7.20 6.0 6.0 6.0
gﬁ§;£2= ﬂl&rf7201mt R—Sec.

5
~Get d =, My.s. - 3.50 \/.Z_M_ = 39.59 ecm.
E.b 225+ 25

—Take | = 40 cm. s t = 45 cm.

— Get A S = U.L. o 7.20 «10 = 6.4707)’&.2
J F d 0.78+ 8600+ 89.59

A 1 2
— Check As_, -———-—bd-— 86‘00 (26) (40) = 3.06 em
s> As‘m soolk.

- n-_b-26 _ 26- 25_,592h 5.0 bars
B+2.5 1.83+2.6

M MUL_-_- 6.0 m.t. R—Sec.

Take = 0.40 m ( The same A of Sec. @)
5
o d =c V My 0=c \[E2*19° | ¢, -3.87 — J=0.799
Cu() 225*25
«10°

. 6.0
. # *
r f;, o

— Check Asw =Ty a =
TF, 0600

AL s Ag ook,

s - .

(26) (40) = 8.05 em?
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5¢¢ @ M,,-30 mt R-Seo.

Take d = 0.40 m ( The same d of Sec. D)

[ Mo - .
cd =g \[SE a0 =\ 20 2100 s s J=0.826
Eu b 225 = 25 |

M “ °
. AS—-’”—‘—' U.L. _ 3.0 *710 - — 252 Cm.g
0.826 F, o 0-826 +3600% 40
_ Check As  _ Thd = 3500 (25) (40 ) = 3.05 cm?

o Ag < Asm, o Take Ay — Ag

. ‘ min.

As - }—%bd sad=(25) (40) = 3.05 B
3.05

1.8 45, = (1.3) (2.52 )= 3.27

}3.05 em? |
" st s6/52 ‘;0’05 bd = %L (25) (40) = 1.50
M M,,=6.0 mt T-Sec. |
Take ‘d:: 0.40 m ( The same d, of Sec.®)
C.L.—C.L.= 150 +100 = 250 om,
B=<16Ts+b = 16414+25 =249 om B=121cm

~ L
fi"g—'/‘b = 0.8 » @5-0--!—25:7270717,

M T e 5
Sl =0\ g0 =0 [ 802100 o s J=0.826
F.B 225 % 121

AS My, 6.0 10°

~ 2
. =504 cm’ (4 #13
0. 826F d 0.826*36‘00* 40

As 11 2
— Check As 7 bd = 3600 (25) (40) = 3.05 cm!

| LAg > As - ok
o b=28 2625 _ 540 54 min
$:25  1.83.235 ‘

Stirrup Hangers = (0.1— 0.2) Ag= (0.1, 0.2) 5.04
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%

Sec. © MU’L.:: 4.5 m.t T——f—Sec‘/

Take d = 0.40 m ( The same d of Sec. @)

C.L~C.L.= 150 +100 = 250 ¢ L e e .
B: 16 ts'/'b = 16*144‘25:249‘% B::’OQ Crr
L

K""5-—+b = 0.7 » ——-—600 +25 = 109 em

o p
LY M-v T . 5 '
d =c, \/ S 40 =0, \[£502107 | o g 33 s J=0.826
E.B 225+ 109

. ) MUL 4.50 «10° 2 .@
* .A — odia — : * —_— 3.78 Ccrru.

| Stirrup Hangers = (0.1— 0.2) Ag= (0.1 02) 3.78 (2410

Check Shear.

~ Allowable shear stress.

| / [225
_ qcu:0.75\ Fw = 0.76\] —— = 9.185 lcg\cmz,
B 1.6

F, 225 2
_ m:-':z.z 3 = 2.2 ‘7‘5‘ = 26.94 }cg\cm
Sec. @ Q_ 200 ¢
’ 3
Actual shear stress.::qU: bz = 7;; ;070 = 7.20 kg\em’
. * -

oo g

v< 95, —> Use min. stirrups | 548 \ m
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