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DESIGN OF & X 4 M PURMP HOUSE
Design of roof slab §1
Length Ix

Width ly

ly#lx

Assumne slab thickness 110
Louds

Seif weight of slab

Live load

Miscellaneous (Roof finish)

Weight of CC bed over the slab

Tolal toad

Bending Morments (Two adjacent edges disconiinuous)
a,

a, :
M= Qe w L2 , 0.051%4.5%3.23A2
Mys Gy W . L2 0.03274.5*3.23/2

Max moment (M}

Steel reinforcement

Size of reinforcement

Eftective depth required
Effective depth for short span
Steel required for short span (As)

sqri(2.39¢10A6)/{0.91%1000) )

(2.39¥10/6)/{0.9*230%91)

Minimum reinforcement G.1241000
Spacing of reinforcement - 200

Provide 110mm thk slob with Y8 - 200 BW
Check for deflection '

Ast provided

Percentauge of steel

From chart 22

Effective depth required

Design of roof slab 32 {cantilever slab)

Length Ix
Assume slab thickness 110
Loads

Self weight of siab

Live load

Miscellaneous (Roof finish)
Weight of CC bed over the slab
Total load

Max moment (M)

Steel reinforcement

Size of reinforcement

Eftective depih required
Effective deplh for short span
Steel required for short span {As)

sqrt{0.77¥10A6)/{0.91%1000))

(0.7771076)/{0.94230*91)

Minimum reinforcement 0.12°1000
Spacing of reinforcerment 200

Provide 110mm thk slab with Y& - 200 BW

BEAM -B1

Span

Load from slab

Beam size Width : 230
Depih 410
Effective depth ‘ ‘ 389
Self weight 0.23%0.42725

Total load

Load due 1‘@ secondary beam .
Max B.M B.2744.2302/8+074.23/4

mim

s

mMim

323 m

4,23 m

1.31
Q.110 m

3.00 kn/m?
0.75 kn/m?
0.75 kn/m’
0.00 kn/m?
4.50 kn/rm?
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223.38 mm2
0.25 %
33.00
75.29 mm
YO0 0K

323 m
0110 m

300 kn/m?
0.75 kn/m?
0.50 kn/m?
0.00 kn/m?
425 kn/m’
0.77 knm

& mm
28.99 mm
21.0 mm
40,61 rmm’
120.00 mm?
1237.7% mm

423 m
586 kn/m
023 m
042 m
0.27

242 kn/m
827 kn/m
0.00 Kn

18.50 knm



Let Mu /b d? =

From sp-16, %BAst = (3.35

Raguired Ast= 338
Proposed wilth . Mos
St.Bars 2

2Y20 78 B
Area of steel provided
Percentage of steal
pMax shear force
Shear siress .
Permissible shear stress (Pt = 0.7 %),
Shear to-be canied by slirups
Spacing [Aw i d/Vs)
Spocing for min shear (least of)

B2774.23/2

17.4941000/(230%389)

[0.2-0.481# 2305389
DF50.26% 2305389 /-25454.55
0.75%3 = 292 mm
Y8200 3TPS
Provide 230%420 Beant; 2Y207& B Y&-200 §TPS

REAM-BZ

Span

ly

ix

Load from stab
Beam size Widih
Depih '
Effective depth
Self weight

Total load

230
410
320
(.23*0.35%25

Max B.M 13.72%4 23A2/10
Let Mu /b d®=

From sp-16, %Ast = 0.2

Required Ast = 181

Propased with , Nos

$tBars 2

ZYT6TLEB

Area of steel provided

Percentage of steel

Max shear force

Shear stress

permissible shear stress (P =0.55 %)
Shear to be camed by stirrups
Spacing (Awt*d/Vs)

Spacing for min shear {least of)

13.72%3.23/2
22.16¥1000/(2307320)

(0.45-0.54)*230"320
TE50,26%2307320/-6501 .24
0.75%d = 240 mm

Y8-200 STP3
Provide 230*350 Beam ; 2Y14 T& B ; Y8-200 5TP3
REAM @ linte! level
Span
ly
ix
Load from waoll
Beom size  Width 230
Depth 300
270

Fitective depth

Self weight

Total load

Max B.M

Let Mu /b d?=

Erom sp-16, %Ast =

0.23°0.3"25

4.95%4 2302710

.\
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mm
[RRIaN!

1.56
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Total=

mimni
mm
mim

0.7%9

appX. =

628.00
4286.00
070
17.49
0.20

0.48
~25454.55
251.30

4.23
4.23
3.23
11.71
0.23
0.35
0.32
2.01
72

55

1

£

SPPX.

el

o
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402
0
402
402,00
402.00
0.55
2216
0.45

0.54

~6501.24 1

-1137.98
251.30

4.23
0.00
0.00
322
0.23
0.30
Q.27
1.73
4.95
5.85
appx. =
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Rreouired Al = 141
Proposed with Iitss

StBars 2

3Y12 T& B
Aracof stest ¢
Parceniog
Max shear foree
Shear stress

4.9570/2
071000/ 2307270

: = 0,36 %)
shear ta be caried by stirups

Spacing [AwHrd/
Spacing for i sheor Beos! of}

o= 2003 W,,;*n
Y8200 STPS
Frovide 230%300 Beamn : 3Y12 Y& B Y8-200 §TPS

PLIMNTH BEAM
Span

b4

Ix

Load frorm wall

Beam size Width 230

Depth

Effective depth

Seif weight

Total load

Mo B 130574238210

247
0.23°0,35725

Let M /b off =
From sp-14, BAst= {54b
Requirad Ast = 370
Proposed with |, MNos
StRars 4

o

2Y146T4 B
Arag of steel provided
Perceniage of sieel
Mo shear foree
Shear shess ,
Permissible shear strass (PH= 0.55 %)
Shewr fo be canded by stimups
Spacing (Aw*ttd/Vs)
Spacing for min shecy (lecst of)

13.050/2

GF1000/{230*320)

{0-0,44)2307320
2B, 24 230320/ -32364
075 = 240 mm
Y8-200 §TP8

Provide 230*350 Bearm ; 2Y16 T& B YB-200 SIPS

-
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1.49

mr
Wit
I

mrn

v

mm’

3
0 o’
2

Y m

[ERtaR]

035 rmm

FEorom

402.00

402.00

0.55 %

0.0
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COLUMN

Height of column (h)
Width of Columm
Depth of Column
Reinforcement % (o}
clear cover (d')
Axialicad Pu
Moment in x-dir Mux
Moment in y-dir Muy
Fy

FC

Check for min. eccentricity

emin in x dir.

emin in vy dir.
Consider emin in x dir
Consider emin in y dir.
Mex ‘

Mey

Check for Slenderness
h/B

h/D

Select by Table page # 106 5P -16

es/l>
es/d
Mesx
Mesy
Final loads
Pu

Mfux
Mfuy
Pu/fcbd
p/fc
d'/B
d/p

Select by Chart 46 Page # 131 of SP 16
Mux/fcbdA2 by d'/B=0.2

Muxl =

Select by Chart 45 Page # 130 of SP16
Muy/fchdnr2 by d/D=0.15

Myl =
- Mfux / Muxd
Mfuy / Muy]

By Charct 63 Page # 148 of SP 16

Puz/ Ag
Puz
Pu /Puz

From Chart 44 Page # 149 of SP 16

Mifuy/Muyl
Hence provide
9

Ast

Dia of bar

Area of 20 mm dia. Bar

No. of bars required

Spacing for stirrups

40+8+16/2

2.475/500+0.23/30
2.475/500+0.23/30
20.00
0.020

2.475/0.23
2.475/0.23

100000/ {20%230%230)
0.8/20

0.056/0.23
'0.056/0.23

w o

im
O m
0.80 Assumed
0.056 m
100.00 kN
10 kN-m
10 kN-mv
415,00 Mpa
20.00 Mpa

OB

A
2
3

O

0013 m
0013 m
0.020 m
0.020 m
2.00 khN-m
2.00 kN-m

S 10.76
10,74

0.00 m
0.00 m -
0.00 kN-m
0.00 kN-m

100.00. kN
10 KN-m
10 kKN-m
0.095
0.040
0.24
0.24

0.085
20.68 kN-m

0.085

20.68 kN-m
0.48 -
0.48

12.00
634.80 kN
0.16

0.65

0.38 OK

0.80
423.20 mmA2

16.00 mm
200.96 mmA2

3.00 No

4Y 14 MAIN



8.00 mm

i

Dia of Sfirrup

Leqst lateral dim. = 230,00 mm

16 x dia of main bar 16516 = 256.00 mm

48 % dia of stirupps 48*8 = 384.00 mm

least of above i = 230.00 mm
Y8 - 200

Provide 230 x 230 with 4 Y 16 MAIN & Y8 - 200 Stirrups




~ DESIGN OF FOOTING

Grade of concre%e in pedesml T Fekil
ch’ld strength of steel o fe
Lii

Depth af free edge _ '
DICI ofmcm s1eml bor b dsi

Load on fhe cotumn
Morment on mo;or O)fIS
Momen’r o vrﬂ['}Oi axis

r\l’llﬂ

<t )

160.0

Safe bearmg capacity ¢ oF so:li” )
11

To‘rcﬂ Iocd on footing in

§ It
Modulus of sechon Zx—Zy o v(h/ OO)/\B/é 288.00 'm3_
: - 288.00 m3

Net upword pressure '
Loading case | (DL+LL)

0.76
1,15 Kn/s .

i |0 o0y sy
wx/(h/]OO*h/ 1 00)-mxi/zx-myi/zy L
, word pressure (1 S*omanxi)

Qu 115 Kn/sqm

Knm
icm
cm

Mi
bi

ST A 1sds samm
'px d51f\2[4*l1 10/ast)/10 . 87.80 cm
12 :mm bars Si‘_ 15.00 cm

uhE‘Cﬂ' force af crﬁ;col section . ‘ ‘
qutli/1007({li- -lit) /200-cli/1 00) Vi 74.39 Kn




Foohng Widith at critical section ' Li+{2xdi) bii: 118.00 cm
fion, ' : o

Depth at cnhcm sec

, , di-(dii-{de- ec)) [d “2)/{(1- m)‘_)‘ - dc. 4250 om
Shearsfress | *1000/[Bii*10*dc*10) fowu: 0.15 in/sgmm
Percentage of sieel at cnhcg\ sechion . : ’ T
~bitM10*@pi*dsiA2/4100/(s10*bii*10°dc10)
i beeta
ermwlblo shoorst ss T ‘
""" {0.854@sqrt(0.6%Fcki)*[@ sqrr{l +5*beeta)-1.0))/(6"beetq) ; :
| ' fowe! | N/sgmm

The arifical section for two way | shroar is ot dif2
ﬁom the face of the pedos’rc» ) :

Shearforce L n ] L L
UL/ 106)A2- (L) OO+(D Ec)/100)A2) vii. 16437 kn
Depth of fooling at critical section N -
di- (( 0 ”dl)/((u Lii)*0. 5}) D-dle) - . ~ dai. 4325 cm

Ibeetac= 1 for square pedestals
025" Gsgtlick)
owui, saf "

Allowoble bearmg sTress
4’<“ch

Permissible Bearing s1ress'om” the footing:
@mm(O 45*ch*@‘sqrf((ln( 10)A2/(Lii¥ IO) 2),0 9*%&/)

18.00 ‘N/sgmm
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CPLAN

2000

SECTION A—A

__PUMP HOUSE OF 6 m X 4 m

SIZE
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