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A simply supported RC beam supports a service live load of 8kN/m over a clear|
span of 3m. Support width is 200mm. Adopt M20 grade concrete and Fe415 grade
steel. Des1gn the beam for flexure and shear. No checks to be done.

A simply supported slab of a corridor of a hospital building has a clear span 2.5 m|
and is supported on walls of 230 mm thickness. Design the slab, if it is carrying a
live load of 5 kN/m?. Use M20 concrete and HYSD Fe415 bars. No checks to be

done.




Problem #1

A simply supported slab of a corridor of a
hospital building has a clear span 2.5 m and

1= Clear span + support width OR Clear span + d
Effective span | = 2500 + 230 = 2730 mm OR
1= 2500 + 101 = 2601 mm (least)

= 10050288 _314.16 mm?

A
As, 100= 31416, 100 - 031196

Peprov=1g 1000101

is supported on walls of 230 mm thickness. Step 2: —To find the total factored load on slab Maximum spacing= 3 +d = 3 « 101 = 301 OR
Design the slab, if it is carrying a live load of 2 - T
2 Selfwelght of slab = 0.120 + 1+ 1+ 25 = 3kN/m =300mm whichever is least
5 kN/ m?. Use M20 concrete and HYSD o g e
Fe415 bars. Live load on slab = S5kN/ m,_ Hence OK
. Total load on slab = = 8kN/m* Step 5: —To find distribution reinforcement
I .
f . Total factored load on slab = W, 12kN/ m? 2.1000-12 2
i i o oadonsia o /m Astitse = Astuin = 0.12%6bD = L2100 _ 444 1y
V ’ — Wl _ 267
b : Factored moment =M, = =8 = Provide minimum reinforcement Agtuy, along the longer
H : M, =10.14kNm/m span
; ; Wl _ 1226 Shias
) P Factored Shear =V, = —5— = === =15.6kN Using 8 mm dia bar, Spacing = “*22%%% = 349 1 mm
: i Step 3: —Check for effective depth Provide 8 mm ¢ bar @ 300 mm c/calong longer span
125m My=M_jim = 0.138 « fg + b+ d* Maximum spacing=5+d = 5« 101 = 501 OR
Solution;-  230Tm T M anlieio =450mm whichever is least
Step 1: —To find the effective depth of slab req = \o. 138'n..-h: 10.138 20+ 1000 AlS0, Aoy = 314.16 mm? > Agtyiy = 144 mm®  Hence OK
S ga— dyeq =60.61mm < 0, =101mm Hence Safe :=Check for shear
Effective depth d = = = 100 mm Step 4: ~To find slab reinforcement V, = 156 kN
d =100mm Using SP16, Referring table 37 (74/97) V, 15.6+10°
— 1545 MPa
Assuming 8 mm diameter bars ForM, = 10.14 kN — m/m “=ped 1000-101 O 1545MPa
Assuming clear cover of 15 mm. Provide 8 mm @ bar @ 160 mm c/c along Shorter span Peprov=0.311%

D=100+15+ ; 119 mm Areaof single 8 mm dia bar =A,=+ 8% = 50.265 mm? Refer Table 19 on page 73 of IS 456:2000 (73/86)

1000-A,
spacing

Assuming an overall depth D = 120 mm Area of tension reinforcement = A, =

8
d=120-15--=101mm

Ag | tofor
lOOH M20

0.25 0.36 ( 1
0.311 0.389
0.5 0.48

For slabs design shear strength =k » 7. | I
Refer page 72 of 1S456:2000 I
ForD <150 mm, k=13 LxT
k+t.=1.3+0.389 = 0.51 MPa
T <krt Hence safe | |
Step 7: —Check for deflection | |

)~ |

/ basic
|
|

8 mm © @ 160 mm /c (Aliemate bertup bars)

Considering Astprov = Astreq |

Refer figure 4 on page 38 of 1S456:2000(38/51) |

A, N
f,=0.58+f, =2 _ .58, [

Astreq
f, = 0.58 +415 =240.7 MPa BOTTOM PLAN SHOWING SLAB REINFORCEMENT DETAILS
Prpeor= 0311%
K =15
)
baskc
1 o 2500nm_ 2300

(5) =20+1.5=30 B =
max

SECTION ALONG THE SHORT SPAN OF SLAB

Design a dog legged stairs for an office building in a room measuring 2.8m x 5.8
m clear. Vertical distance between the floors is 3.6m. Width of flight is to be
1.25m. Allow a live load of 3 kN/m”2. Sketch the details of the reinforcements.
Use M20 concrete and Fe415 steel. Assume the stairs are supported on 230 mm|
walls at the end of outer edges of landing slabs.
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Design a circular column of diameter 400 mm with helical reinforcement subjected
to a working load of 1200 kN. Use M25 concrete and Fe415 steel. The column has|
unsupported length of 3m and is effectively held in position at both ends, but not|
restrained against rotation.
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