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RFT. of the Slab.
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RFT. of the Slab.
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RFT. of the Slab.
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RFT. of the Slab.
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Example.
Cr o
1 T+t _ T T T T T
@ g— bttt % e e amm— @
Eo I
3 3 ‘ ! s! ' ] | | I f | i ——
O ey ERRREEE
‘_ P A Pl
S SRS S S S SR S S S s SHEESS SSSBAEET
| 2.0 } 3.0 ‘ 2.0 { 3. 0— | Z.Q()/L
(6.00)
— 4

(4- 5 0)
(300 %

(0.00)
Ty e ————— S R BURIU S S,
Data. Sec. (4-4) 0.12

2
F = 250 kg\em® [ = 3600 kg\em
o 1.10

L.L. = 400 kg\m? F.C. = 200 kg\m”

Regq.

Sec. (1-1)

1— Design the slab as solid slab and Draw details of RFT. in Plan.
2— Design the Beam and Draw details of RFT. in ELEV.

3— Design the Column (;. @



Design The slab.

15

v ts+7-00m = 271.0 cm.

(Wsp) =14 (ts 80+ F.C.) +1.6 (L.L.)
(Wsp) = 1.4(0.14+2.5 + 0.15)+ 1.6 (0.4) = 1.34 t\n?

to= 180 2 14.00m ty=14.0 cm."

(Wsi) =1.4(0.21+2.5 + 0.15)+ 1.6 (0.4) COS 26.565°= 1.517 t\ri

| 2 < 309
~ Weight of the Fence ]\f\ Ny j""\
_ =1.4(0.12+40.96¢ 1.0) (2.5) = 0.40 A\m "'”Qf ‘

|

 Strip @ o>
ot
Sec. @ X
_ ts=140m. > d=14-1.5 = 12.5 om.
A 7.
- 12.5= 2.890+70 = 3.67 —» J=0. Ri=2.812¢
C;\|2880-10" . ¢,= 3.67 — J=0.79
5
2.890+10 2, 2.89 mut.
. “18 = 5790 +3600+725 = 813 om/m
- Strip @ bl Wl o Las! Loy, 0.4¢
Sec. y 1.5178\m
@ MU.L. =3.177 mt\'rn‘ N7 \1 —
3 y J
Mdes. =83.177 » C08 26.565° =2.840 mt\m 'y 1.80-
Ry=3.13 ¢t

ls=14cm. » d=14-1.5 = 12.5 orn.

P 3.177m.t.
12.5= C;\|2840219" __ (¢, = 3,708 . J=0.795 4\
2.840+10°% 2, |
As - 0.795 +3600+725 = *93 cem/m i(b @




Design The Beam.

 Take o.w. of beam
=0.5 t\m working
=0.75t\m U.L.

R,+o.w.

W
0.
23(

‘ 2.0 : 3.0 : 2.0— 3.0 : 2.0-

3.88
=4.34
3.562 cos o 3.562 088 3.562
I " —
\ N\ \

4.34(3)+3.562(1)
3.562 4 = 4.145 3.562

l
A A JAN

B.M.D.




4.34(3)+3.562(1)

3.562 4 = 4.145 3.582
 — |
7.12 tﬁ&aa t 7.69 tﬁms t 848 tﬁ 7.12 ¢
8.88 7.69 .12
7.12 7.69 8.88

S.F.D.
3.177 3.177
2170 _8.552 g = 9552
2.89 cos § 2.89 cos® 2.89
— — B ————
JAN AN AN
8.552(3)+2.89(1) _
2.89 4 = 3.386 2.89
s ! ! !
- 5.78 tﬁ 7.24t 6.29 tﬁ 6.29 t 7.24 tﬁs&*a ¢
e 7.24 6.29 5.78
5.78 6.29 7.24
T'M‘D.

5.78 -




Dimensions of the Beam.
Take b = 35 cm.

=794t Mtz 6.48 m.t. M= 712 mt

.
o« 1 = 3.50 \/ = 3.50 \[Z12 210" - 37.57 cm.
ben 250 + 35

x 1. = M, :3*543*’0__ 99.18 cm. | t = 100cm.

tor. B (15— 17) 35% 16

Take the Beam (35* 700)

" Design due to Bending.

7.12
. B.M.D. M
L g
. Sec. @ M,, =712 mt R-Sec.

, t =100em. » d=100-5.0 = 95.0 cm.

95=C, ;5’02;;0 —> C;= 10.53—J=0.826

7.12410° 2
As - G326 +3600495 = 29% oM

An%; soss (35) (95)=10.16

}4. 784
=1.3 (2.52) =3.276 2

0-19 (35) (95)=4.98

Take Sec.®, Sec.® the same as Sec.D @




Design due to Shear + Torsion.

Shear Torsion
Q. -9 _794410°_ 538 rorom? IM s
| ) = 2. g\em q = t _346.484+10 =15.86 om?
bd 35495 t Bt 35 100 kg\
1 1
- Ogi= = 0.148 Opi= = 0.989
| I \/1«1-( 15.86 t \/1+( 2.38
,,,,,, 2.38 5.86
q 250 250
- 1Scu= (0.148) (0.75) V7.5 = 1.433 Yteu= (0.989) (0.75) 7.5 =9.575
250 250
q§u<qs < qs%m ; q€u<qt <Dty
. Use RFT. for Shear+Torsion — =
. E#13\m | [T
o« Stwrrups. T Itco
@ Torsion. ek
—35-
95
X;1=80cem ., Y,=9%5cem , O(t=§+',§1,' (—é-a-):: 1.722 >1.50
A 9.575
A, (‘It"_%..)st bt 23 _(15.86 - = ) St (35 (100)
Sir= P . —
304 1, v, () 3 (1.50) (30) (95) (3600/1.15)
© b Shear. % 5| Se= 39.367 cm.
g, - Dser, _ n As(BE\Es) . 238 _ 1.;33 _ 2(1.33)(3600/1.15) -
2 b SS (35) SS

| Sg=143.02 em.

LR J

- No of stirrups(required) \m =.7_QQ+Z_Q_Q-_- 100 100 _ 324 <6.0 o.k.
I Sg Sp 143.02 39.367

x* Longitudinal Bars.

30+95) (3600 _ 2 . Ag 2
Asl:Z (1.33 )%?56_7_).(-5556—)—8,446 e . ';'f‘:‘g'” e

As=4.98 +2.11 = 7.09 e’ 4%16
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Deesign of Column C(jy

" Take the column. (40*80)
 N=8.88+7.12=16.0 t W

(From the reaction of S.F.D. of the beam) &0
L
M . =724+578=13.026 m.t. i
ext. vA{ea:t.
(F'rom the reaction of T.M.D. of the beam)
@ Inside Plan. @ Outside Plan.
T‘O‘l ! B l /Z;;‘\
I/II ~0.8‘-——/ /// )4 §"§§
6.0 / 6,0 /7 7
404 y /
50 1 ' A/
|| v,
\ v,
WA Al
A J i

[ | { )

_ pper Condition Case D Upper Condition Case @

~ swer Condition Case @ Lower Condition Case (D

" H_-530m H,=6.0m

f\b: 1.2% 5.0 — 15.0>10 f\b—— 22* 6.0 = 16.5>10
0.4 "~ 0.80

" Take the bigger Ap = 16.5 (Outside Plan)

, .
_ Q) st _ 16.5°% 0.80 . 0.1089 m
2000 2000

= Nx &= 16.00.1089 = 1.7424 m.t. &

M - M .M _ 130264+ 1.7424=14.7684 m.t. i

Total — ext. add.




L 40—
o.M _147684 o, e _0.92 =1153> 0.5 S
N 16.0 t o0.80 ' '
160t
eg=e+b —c=092+282_005=127m LTT
2 2 P
- Mg=Neeg= 16.04 1.27 = 20.32 m.t. N
14 7%84 t
‘ m .
(75= cr\/——~—————20‘32* 10° ___5 Ci=5.26 —» J= 0.826 |
250 = 40
A M, N 20.32 +10° 16.0010° 40 om?
s= - = 0.825+3600s 75 -
Jﬁ;d .F;\GS * * | 3600\ 1.15
Ao = 11
s = 5555 (40) (75)=9.166
5.20
=1.3 (4.0 ) =5.20 ?
= 5.20 ocm
9 (40)(75)=4.50
mo
4%13

| ST TR 4H513
| 2413

N 2#13

‘, e | 3473 .
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B
Sec. (2-2) 1
Data.
2
E = 300 kg\om’ F,=3600 kg\em

L.L. = 400 kg\m? F.C. =200 kg\m®

Req.

L= Design The slab as solid slab & draw Details of RFT.in plan & cross Sections
2— Design The Beam. B; & draw Details of RFT.in elevation.
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R —mmmmmm N IS R I i
1.60 1)
i 3{ I T, 3{ T B I i
Design The slab.
@ LT
Strip A ARN
0'%:’__ .
- F o _ 250 _ em. |
tS‘ 20 2.5 2.5 L s0—.251 25

167+125 — 10.4 om.
28

=14.0 cm. tsz 14.0 cm.

- 125 5 - 103 em
15 P~

(Wsp) = 1.4 (0.14+ 2.5 + 0.20)+ 1.6(0.4) = 1.41 & "L ~ZA4.

tcw": t,+7.047.0 = 28.0 em. . | e

(Wgi) = 1.4 (0.28+ 2.5 + 0.20)+ 1.6 (0.4) Cos 26.565°=1.832 t\m'




| JAN
| 2.5 1.50 L. 26—y 25—
1.832\Cos 26.56
1.41 = 2.048 | 1.41 B\’
- , I !
A o 2
« 2.5 1 1.50 L. 26—y 25—
2.048(1.5)+1.41(1.25) _ ; nsga
r4f o 275 1.41 \m'
— |
yAN JAN
; s : 1.560———1.25—1—1. 25—
1.106 f.1

0.548 ? \575{ ?
1.32 4.624 417

1.106

Sec. D M,, =1.106 mt\m
ts=14cm. » d=14-1.5 = 12.5 cm.

5
- 1.106+10 - —
12.5= C/\/559v700 — C1= 6:61 — J=0.826

| 5
1.106 410 2,
As - 5336 +3600+725 = 2972 em/m 6 #8\m
Sec. @ M,, 0558 mtm (B #8\m




Strip @

. Take the strp width = 30 cm ﬁ
0.w. =[2(0.1) (0.2) + (0.05) (0.1) ] (1.0) (2.5) = 0.1125 t\step i M

-

~ (W)p ; =1.4[0.W. (For step)+F.C.(5)] +1.6 [L.L.(5)] | Stes Widih = 30 o
W)y ;=14 0.1125+ 0.2 (0.30) ] +1.6 [ 0.4(0.30) ] = 0.433 t\ step
T.L. 101010
(W) p ; =0.9 [0.w. (For step)+F.C.(5)] oo
(W) p  =0.9[0.1125+0.2(0.30)] = 0.155 t\step 5tt.‘ [_1
L " !
To design the slab. 505 1 4\ s00m L 30—
/\ T.L.= 0.433 t\'m
| 11 T 1
7777, 7777 .
i @ 25125
To get the max Torsion. Ry=1.083 t\30cm
— 0.338 m.t\30em
aM=o0217 0121 D.L=0.155 f\m TL=0433 t\m
] —r— [T ]
it 1.256— 25—
. Sec.@ Ry=0.588 t\30cm
Designed as L—Sec. with B=15cm. ]
IMU. 1. =0.338 mit\ step o5 Tt..___y ‘
/ !
t=25cm. , d=25-2.5=225cm. B ////
 225-= \/0338"" —~ Cy= 8.21 — J=0.826
C1\ =300e15 C1 J=0 o t*1 5‘1
B 0.338 +10° 2 -
As - o576 +a600+ 225 = 0-90° e’/ step & .
Y/

!

i'.
— 1




Strip @
Take the strip width = 30 cm <

Wg =14 [0.1125+ 0.2 (0.30) ] +1.6 [ 0.4(0.30) ] = 0.433 t\step !

L
Sec. @ ' Step Width =30 cm
Designed as L—Sec. with B=15cm. | 0.438 t\m
A JAN
M, =0.338 mi\step | 2.5— f
o t=25cm. » d=25-2.5=225cm. A!\\@,/AA
. = C, m —— C,: 7.49 — J--' 0.826 ' ; 530 ;
A 0.338 +10° 2 _ T’ 4
S = Gazseasooszzs = 0900 e’/ step 7 //%
| 25 ©
2 # 8 \step &
*"‘ i




—llv , 7, %
1
\\\ \ x
S 4 dos\ 8 # & )
days\ 9 & do1e\ @ &
3N
>
w\g#9 / ’
M o o / < w\g# G |
S | |o - BEDNT w\84 ¢
® S w\8% 9
3 -
v 3 7. 7
| % r “ ﬁ A




—

(1—1) roas




Design The Beam.

Take o.w. of beam
=0.75 \m U.L.

Load For Bending Moment

11.85 t!
15.77
B.M.D.
i 0.W+R,

1
FaN

0.75+4.17 =

4.92 f\m

]

0 60‘1 0.568 0.566

T.M.D.




Dimensions of the Beam.

Take b = 30 cm.

Q=116 ¢ t"744 m.t. M= 1577 m.t.
« T 15.77+10°
L% ben. = 3.50 = 3.50 \|l1227*'Y - 46.33 ocm.
300 « 30
t = M, "’44*10=30'cm t =50 cm.
tor. bz (15_.17) 30%. 16
Take the Beam (30 * 50) ©
Design due to Bending. ,
Sec. @ M, =15.07 mt 15.77
- st =50em. » d=50-5.0 = 45.0 cm.
) _ )\ [15.77410° _ -
45O\ BT — C,= 3.399 —»J=0.774
. .
15.77 «10 2
As = 5rrisgsooeas— = 1257 em
Design due to Shear + Torsion.
Shear Torsion
Q _764,10° 2 M. 5
= = = 5.65 k - _3e1.444 10" _
% bd " 30445 | G = b* ;—' ot
O = 0.507 = 0.861
B W_'_ 9.60 V2 \/1+ 5.65
5.65 9.60

300 '
seu= (0.507) (0.75) N 7.5 = 537

300
qsu = (0.507) (2.20) = 15.77

qgu <9< qs%ax'

. Use RFT. For Shear+Torsion

[300
Yt ew= (0.861) (0.75) |75 =913

300

qtu (0.861) (2.20) = 26.78
qt <4< qt%w




. Stirrups.

- @ Torsion.

X1=25¢em Y, = 45 ecm C><t = §+_!_ (ﬁ =1.26< 1.5

Astr_ (qt qem) S, bt _ (9.60— 9.13 ) St (30) (50)
3, x, Y, ( ) 3 (1.26) (25) (45) (2400/1.15)

 (®Shear. <. |St=39.17% Agir
q, - 9., _ ’nAs(E;\?Ss) . sps 537 n Ag (2400/1.15)

2 b SS ¢ (30) SS
 o[Ss=23.46 x M 4,

k Take n =2 ,¢%8 — AS: Astr: 0.503 cm.z

S, =39.17+ Agty = 39.17+ 0.503= 19.70 cm.

S, =23.464 n Ag = 23.46. (2+0.503) = 23.60 cm.

No ti m = 100 100 _ 100, 100 _ g 3q X
Q of stirrups \ S, t5, 2360  19.70 < 10\m

». Use Closed Stirrups |1048\m 2 branches.

4 Longitudinal Bars.

L Ag =2 Aser (X,+y,) Fz}atr) 2 (0.503) 25+ 45) (2400

3600
yLb 19.70

Asz=3.37 cmz o %..:0843 e’
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