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ABOUT PROJECT

The role of Civil Diploma Engineers in the construction field of this country are very
important.

According to the survey report of the earth quake association of Bangladesh , “88% building of
Dhaka city are risky against normal earth quake thrust.

Frame structural building construction practice is more essential for the present earth
guake situation of this country.

But actual analysis of frame structural building is not possible for the civil diploma engineers.

To face this situation, every civil diploma engineers must have to earn minimum
structural concept.

The main objectives of this project work is to fulfill that target.

In this project work , to determining the design load , maximum vertical shear , maximum bending
moment and other cases, co -efficient and lamsum methods has followed but analysis and design
steps are rightly applied.

building.

| think , the person who are successfully completed the project work , can take good participation in

building construction field of this country.

| hope this concept help the civil diploma engineers to play right role in the
construction field.

MD. ABDUL MALEK

Chief Instructor (Civil Eng. Department)
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fc=94.5kg/cm?

fc=210kg/cm?

n=10

Live load = 300 kg/m?

Floor Finish = 100 kg/m?

Suspended Ceiling = 25 kg /m?

Unit weight of concrete = 2400 kg/m3
Unit weight of Brick = 1920 kg /m3

Slab thickness =12 cm

Step:-1

Load Calculation-w

Assume Slab thickness, t =12 cm

Consider 1m strip.

Self wt. Of slab = 1x22x2400
100

Live load =1x200
Floor finish =1x100

Suspended ceiling =1x25

= 288 kg/m

300 kg/m
100 kg/m

25 kg/m

Step:-2

W= 713 kg/m

Maximum Vertical Shear Force-V

Here,

ol %)

3.81
= T_0'762

a) For Short Span

ws 3-m?

V1-—x

o

o
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713x3.81 3-—0.7622
= X
3 2
=1095.38 Kg

b) For Long Span

ws
V2=—
3

_ 613x3.81

3
=905.51 Kg

Step:-3

Maximum B.M- M (case-Ill)

For Short Span
1) (-)ve bending moment at cont. Edge = cws?x100

= 0.055x713x(4.98)2x100

=94256.40 Kg-cm

2) (~)ve bending moment at discont. Edge = cws2x100
=0.031x613x(4.98)?x100
=47128.20 Kg-cm

3) (+)ve bending moment at mid span = cws?x100
= 0.047x613x(4.98)2x100

=71452.43 Kg-cm

b) For Long Span

1) (~)ve bending moment at cont. Edge = cws?x100
= 0.041x613x(4.98)?x100
=62330.85 Kg-cm

2) (-)ve bending moment at discont. Edge = cws?x100
=0.021x613x(4.98)?x100
=31925.55 Kg-cm

3) (+)ve bending moment at mid span = cws?x100

C=0.062

C=0.031

C=0.047

C=0.041

C=0.021
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Step:-4

Effective depth-d

a) For Short Span —ds

ds= JMs(max)

RD

/9425640
"~ 14.93x100

=7.95cm

Using 12mm ¢ bar and 2 cm clear cover .

Total depth = 7.95+2+12;2 =10.55cm.<12 cm.

R=.5x94.5x.88x.359
Hence ok
Acceptable total depth =12 cm.
Actual effective depth = (12—2—%) cm.
=9.4cm.
a) For Long Span—dL

dl= JML(max)

Rb

_ /6233085
14.93x100

=6.46 cm.

Using 12mm ¢ bar and 2 cm clear cover . The total cover = 2+1.2+.6= 3.8 cm.

R=.5x94.5x.88x.359

Total depth = 6.46+3.8 = 10.26 cm.<12 cm.

=0.031x613x(4.98)?x100 C=0.031

=47128.20 Kg-cm

=14.93

=14.93
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Hence ok

Acceptable total depth =12 cm.
. 1.2
Actual effective depth = (12—1.2-7) cm.

=8.2cm.

Step:-5

Area of tensile steel —

a) For Short Span
M
1) (-)ve As for cont. Edge = i
_ 9425640
~1687x.88x9.4

=6.75 cm?.

100xas_100x1.13

—_—= =16.74 cm c/c.
As 6.75

Spacing, S =

- M

2) (—)ve As for discont. Edge = =
- 4712820
T1687x.88x9.4

=3.377 cm?.

100xas_100x1.13

= =33 cmc/c.
As 3.377

Spacing, S =
Maximum Spacing =3t=3x12=36 cm.

M

3) (-)ve As mid span =——

) ) pan =
7145243
T1687x.88x9.4

=5.12 cm?.

100xas_100x1.13

T i1 =22.07 cm c/c.

Spacing, S =

Maximum Spacing =3t=3x12=36 cm.

b) For Long Span

M
1) (-)ve As for cont. Edge = i
_ 6233085
T1687x.88x8.2

=5.12 cm?.

o

o
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100xas_100x1.13

= =22.07 cm c/c.
As 5.12

Spacing, S =

2) (-)ve As for discont. Edge = o

_ 3192555
~1687x.88x8.2
=2.62 cm?.

100xas 100x1.13

—_—= =44.84 = 43.13 cm c/c.
As 2.62

Spacing, S =
Maximum Spacing =3t=3x12=36 cm

. M

3) (-)ve As for mid span = 57

_ 4712820
T1687x.88x8.2

=3.05 cm?.
100xas_100x1.13

Spacing, S = s - 308

Step:-6

Check for shear stress- v
Ve=.292,/f'c
292v210

4.23 kg/ cm?.

a) For Short Span,

1%
Vi=—
bd
123327
~ 100x9.4

=1.31 kg/ cm?<4.23 kg/ cm?.
Hence ok
b) For Long Span,
V2=

bd
_1017.58

100%8.2
=1.24 kg/ cm?<4.23 kg/ cm?.

Hence ok

Step:-7

Check for bond stress — u

=37.05 =33.5 cm c/c.

o

o
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Uall =

3.23x4/f'c
1.2

_ 3.23xy/210
12

=39.005 kg/ cm?

a) For Short Span,
v
oy
_ 123327
"~ 8.87x.88x9.4

=16.81 kg/ cm?<39.005 kg/ cm?

Hence ok

b) For Long Span,
v
=7
_ 1017.58
"~ 8.47x.88x8.2

= 16.65 kg/ cm?<39.005 kg/ cm?

Hence ok

€0 = Nor

100
=——x1.2xm
425

=8.87

€0 = Non

100
=——x1.2xm
445

panel-2 Design

**Given Data

fy= 5075 kg /cm?

fs=

1687 kg/cm?
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fc=94.5kg/cm?

fc=210kg/cm?

n=10

Live load = 200 kg/m?

Floor Finish = 100 kg/m?

Suspended Ceiling = 25 kg /m?

Unit weight of concrete = 2400 kg/m3
Unit weight of Brick = 1920 kg /m3

Slab thickness =12 cm

Step:-1

Load Calculation-w

Assume Slab thickness, t =12 cm

Consider 1m strip.

Self wt. Of slab = 1x22%2400
100

Live load =1x200
Floor finish =1x100

Suspended ceiling =1x25

= 288 kg/m

200 kg/m
100 kg/m

25 kg/m

W= 613 kg/m

Maximum Vertical Shear Force-V

a) For Short Span
ws 3-m?
V1= S X
_ 613x3.71 _3-0.82
T3 Y
=894.52 Kg

o

o
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b) For Long Span
ws
VZ—F
_ 613x3.71

3
= 758.07 Kg

Step:-3

Maximum B.M- M (case-Ill)

a) For Short Span
1) (-)ve bending moment at cont. Edge = cws?x100

=0.064x613x(3.71)2x100 C=0.064

=53999.31 Kg-cm

2) (~)ve bending moment at discont. Edge = cws2x100
=0.032x613x(3.71)?x100 C=0.032
= 26999.65 Kg-cm
3) (+)ve bending moment at mid span = cws?x100
=0.018x613x(3.71)2x100 C=0.018

=15187.30 Kg-cm

b) For Long Span
1) (-)ve bending moment at cont. Edge = cws?x100

= 0.04x613x(3.71)2x100 ‘ €=0.04
=33749.57 Kg-cm

1) (-)ve bending moment at discont. Edge = cws%x100
= 0.025x613x(3.71)%x100 ‘ €=0.025
=21093.48 Kg-cm

2) (+)ve bending moment at mid span = cws%x100
= 0.037x613x(3.71)%x100 ‘ C=0.037

=31218.35 Kg-cm

R e e i i T T  a a a  a  a a a R w e  RV vvvvl
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Step:-3

Effective depth-d

a) For Short Span —ds

ds= JMs(max)

RbD

_67978.01
"~ 14.93x100

=6.75cm
Using 12mm @ bar and 2 cm clear cover . The total cover = 2+¥ cm.

Total depth = 6.75+2+12;2 =9.35cm.<12 cm.
R=.5x94.5x.88x.359

Hence ok

Acceptable total depth =12 cm.

Actual effective depth = (12-2-%) cm.
=9.4cm.
1) ForlongSpan—dL

dl= JML(max)

Rb

_Vv60016.62

14.93x100

=6.34 cm.

Using 12mm ¢ bar and 2 cm clear cover . The total cover = 2+1.2+%
R=.5x94.5x.88x.359

Total depth = 6.34+2+1.2+¥ =10.14 cm.<12 cm.

Hence ok

A RV VP A VA A VN VN S VS VS N S S VP S SV S S S VN A A N A A A A S A S S VN A VN VP VN S VN N VP VN R AV P S Vv

3.8cm

1687
94.5

=14.93

=14.93
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Acceptable total depth =12 cm.
Actual effective depth = (12—2-1.2-12;2) cm.

=8.2cm.

Step:-5

Area of tensile steel —

b) For Short Span

2) (-)ve As for cont. Edge-fs ”

_ 67978.01
T 1687x.88x9.4
=4.88 cm?.

. 100xas 100x1.13
Spacing, S = ———=———
As 4.88

3) (-)ve As for discont. Edge-f ”

3674477
T1687x.88x9.4
=2.63 cm?.

. 100xas 100x1.13
Spacmg, S=——=——"——=
As 2.63

M

4) (-)ve As for cont. Edge = 57d
_ 55729.72
T1687x.88x9.4

=3.99 cm?.

100xas_100x1.13

Spacing, S = s 399

5) For Long Span

M
6) (—)ve Asfor cont. Edge = i
__ 6001662
" 1687x.88x8.2

=4.94 cm?.

=23.15 =23 cm c/c.

=42.97 =42.5 cm c/c.

=28.32 =28 cm c/c.
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100xas_100x1.13

Spacing, S = s - 291

7) (-)ve As for discont. Edge = o

_ 3062072
~1687x.88x8.2
=2.52 cm?.

100xas 100x1.13

Spacing, S=——=—""=44.84 = 44,5 cm c/c.

As 2.52

M

8) (—)ve As for cont. Edge = 5
_ 45318.67
"1687x.88x8.2

=3.37 cm?.

100xas_100x1.13

Spacing, S = s - 337

Step:-6

Check for shear stress- v
Ve=.292/f'c
292210

4.23 kg/ cm?.

a) For Short Span,
V1= E
_1040.24

T 100x9.4
=1.106 kg/ cm?<4.23 kg/ cm?.

Hence ok
b) For Long Span,
1%
V2= b
101758

"~ 100x8.2
=1.113 kg/ cm?<4.23 kg/ cm?.

Hence ok

Step:-7

Check for bond stress — u

=11.37 =11l cmc/c.

=33.53 =33.5 cm c/c.
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3.23x4/f'c
1.2

Uall =

_3.23x/210
12

=39.005 kg/ cm?.

c) For Short Span,
v
T o jd
_1040.24
~ 8.87x.88x9.4

=14.17 kg/ cm?<39.005 kg/ cm?.

Hence ok

d) For Long Span,
v
T eo jd
_ 91337
"~ 8.47x.88x8.2

= 14.94 kg/ cm?<39.005 kg/ cm?.

Hence ok

€0 = Nor

100
=——x1.2xm
425

=8.87

Panel-3 Design

**Given Data

fy= 5075 kg /cm?
fs= 1687 kg /cm?
fc=94.5kg/cm?
fc=210 kg/cm?
n=10

Live load = 300 kg/m?

o
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Floor Finish = 100 kg/m?

Suspended Ceiling = 25 kg /m?

Unit weight of concrete = 2400 kg/m3
Unit weight of Brick = 1920 kg /m3

Slab thickness = 12 cm

Step:-1

Load Calculation-w

Assume Slab thickness, t =12 cm

Consider 1m strip.

= 1x22%2400
100

Self wt. Of slab

Live load =1x200
Partition wall
Floor finish =1x100

Suspended ceiling =1x25

= 288 kg/m

300 kg/m

=3.18x.125x3x1920)/(4.99x4.94)= 92.89kg/m

100 kg/m

25 kg/m

Total

Step:-2

W=805.89kg/m

Maximum Vertical Shear Force-V

Here,

=2=22220.99
L 4.99
a) For Long Span

ws 3-m?

V1-—x
805.89x4.94 3-0.992
= X
3 2
=1340.24 Kg/m
b) For Short Span

ws
VZ—?

A RV VP A VA A VN VN S VS VS N S S VP S SV S S S VN A A N A A A A S A S S VN A VN VP VN S VN N VP VN R AV P S Vv
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_ 805.89x4.94
B 3
=1327.04 Kg/m

Step:-3

Maximum B.M- M (case-Ill)

a) For Short Span
1) (-)ve bending moment at cont. Edge = cws?x100

0.049+0.057

=0.033x713x(4.98)2x100 C= .

=58352.86 Kg-cm =0.053

2) (+)ve bending moment at mid span = cws?x100
=0.025x713x(4.98)2x100
=42972.69 Kg-cm

For Long Span
1) (-)ve bending moment at cont. Edge = cws?x100
=0.033x713x(4.98)?x100

=56723.95 Kg-cm

2) (+)ve bending moment at mid span = cws?x100
=0.025x713x(4.98)2x100

=42972.68 Kg-cm

Step:-4

Effective depth-d

a) For Short Span —ds k=—F

P R R R R R R R A LR A A R N N R A I A A

T T
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ds= JMs(max)

Rb

_ \/56723.948
~ 14.93x100

=6.13cm

1.2
Using 12mm ¢@ bar and 2 cm clear cover . The total cover = 2+7=2.6 cm.

1.2
Total depth = 6.13+2+7 =8.76 cm.<12 cm.
R=.5x94.5x.88x.359

Hence ok

Acceptable total depth =12 cm.
. 1.2
Actual effective depth = (12—2—7) cm

=94 cm.
c¢) ForlongSpan-—dL

dL= JML(max)

RD

_ V/56723.95

14.93x100

=6.16 cm.

Using 12mm ¢ bar and 2 cm clear cover .
R=.5x94.5x.88x.359

1.2
Total depth = 6.19+2+1.2+7 =9.96 cm.<12 cm.

Hence ok

Acceptable total depth =12 cm.
. 1.2
Actual effective depth = (12-2-1.2-7) cm

=8.2cm.

10

10_'_1687
94.5

=14.93

=14.93

o
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Step:-5

Area of tensile steel —

a) For Short Span
M
1) (-)ve As for cont. Edge = =T
__ 5672395
T1687x.88x9.4

=4.61 cm?.

100xas 100x1.13
Spacing, S = ——=———=
As 4.61

M
2 —)ve As for mid span = ——
) ) pan=—"
_42872.69

T 1687x.88x9.4

=3.49 cm?.

100xas_100x1.13

Spacing, S = s = 349

b) For Long Span
M
9) (~)ve As for cont. Edge = =
__ 56723
" 1687x.88x8.2

=5.28 cm?.

Spacing. S = 100xas_100x1.13
P & As 5.28

1) (+)ve As for mid span = fMd
42972
~1687x.88x8.2

=4.00 cm?.

100xas_100x1.13

Spacing, S = s = 200

Step:-6

Check for shear stress- v

=24.53 =25 cm c/c.

=32.41 =33 cm c/c.

=21.42 =22 cm c/c.

=28.27 =28 cm c/c.
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Ve=.292,/f'c
292210

4.23 kg/ cm?.

c) sFor Short Span,

V1= E

118776
T 100x9.4

=1.26 kg/ cm?<4.23 kg/ cm?.

Hence ok
d) For longSpan,

14
V2=—
bd

_ 1166.94

" 100x8.2

=1.42 kg/ cm?<4.23 kg/ cm?.

Hence ok

Step:-7

Check for bond stress — u

3.23x4/f'c
Uall = 1—2f

_3.23xv210
12

=39.005 kg/ cm?.

3) For Short Span,
v
" eo jd
_ 118776
T 11.42x.88x9.4

=12.57 kg/ cm?<39.005 kg/ cm?.

Hence ok

4) For Long Span,
v
"o jd
_ 1166.94
"~ 13.46x.88x8.2

=12.14 kg/ cm?<39.005 kg/ cm?.

Hence ok

g0 = Nomn

100
=——x1.2xm
425

=11.42

co = Nomn

100
=—x1.2xm
28
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200 kg/m?

5075 kg/cm?
1687 kg /cm?
210 kg/cm?

fy
fs

Pranel-4 Design

**Given Data

fc=94.5kg/cm?

10
Live load

fc
n
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Step:-1

Floor Finish = 100 kg/m?

Suspended Ceiling = 25 kg /m?

Unit weight of concrete = 2400 kg/m3
Unit weight of Brick = 1920 kg /m3

Slab thickness = 12 cm

Load Calculation-w

Self wt. Of slab

Floor finish

Suspended ceiling

Assume Slab thickness, t =12 cm

Consider 1m strip.

= 1x22%2400
100

288 kg/m

= 1x200

200 kg/m

=1x100 100 kg/m

=1x25 = 25 kg/m

Step:-2

W=613 kg/m

Maximum Vertical Shear Force-V

m=% 3 71—0 80

— X

5)For Long Span

3-m?
2

_ 613x3.71 _3-0.82

3 2

=894.53 Kg
6)For Short Span

_ 613x3.71

3

=758.077 Kg

o
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Maximum B.M- M (case-Il)

a) For Short Span
1) (-)ve bending moment at cont. Edge = cws?x100

=0.055x613x(3.71)2x100 C=0.055

= 46405.66 Kg-cm

2) (~)ve bending moment at discont. Edge = cws2x100
= 0.027x613x(3.71)?x100 C=0.027
=60749.23 Kg-cm

3) (+)ve bending moment at mid span = cws?x100

= 0.041x613x(3.71)%x100 C=0.041

b) For Long Span
1) (-)ve bending moment at cont. Edge = cws?x100

=0.041x613x(3.71)2x100 ‘ C=0.041
= 34593.31 Kg-cm

2) (~)ve bending moment at discont. Edge = cws2x100
=0.021x613x(3.71)2x100 ‘ C=0.021
=17718.53 Kg-cm

3) (+)ve bending moment at mid span = cws?x100
=0.031x613x(3.71)2x100 ‘ C=0.031

=26155.92 Kg-cm

Step:-3

Effective depth-d

)

S S
b )
S S
b )
S S
b )
S S
b )
S S
S A
S S
S A
S S
S A
S S
S A
S S
S A
S S
S A
S S
S A
S S
S A
S S
S A
S S
S A
S S
S A
S S
S A
S S
S A
S S
S A
S S
S A
S S
S A
S S
S A
S S
S A
S S
5 5
5 K
5 5
5 K
5 5
5 K
5 5
5 K
5 5
5 K
5 5
5 K
5 5
5 K
5 5
5 K
5 5
5 K
5 5
5 K
5 5
5 K
5 5
5 K
5 5
5 K
5 5
5 K
Ty T
- =34593.31 Kg-cm -
Yy T
5 K
5 5
5 K
S 5
b )
S S
b )
S S
b )
S S
b )
S S
b )
S S
b )
S S
b )
S S
b )
S S
b )
S S
b )
S S
b )
S S
b )
S S
b )
S S
b )
S S
b )
S S
b )
S S
b )
S S
b )
S S
b )
S S
b )
S S
b )
S S
b )
S S
b )
S S
b )
S S
b )
S S
b )
S S
b )
S S
b )
S S
b )
S S
b )
S S
b )
S S
b )
S S
b )
S S
b )
S S
b )
S S
b )
>
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b) For Short Span —ds k=—

ds= JMs(max) 10

Rb - 1687

_V60749.23

14.93x100

=.359

= 6.38 cm j= 12359

Using 12mm ¢ bar and 2 cm clear cover . The total cover = 2+1?2 cm. =0.88

Total depth = 6.38+2+12;2 =8.98=9 cm.<12 cm.
R=.5x94.5x.88x.359

Hence ok =14.93

Acceptable total depth =12 cm.

Actual effective depth = (12—2—1?2) cm.
=9.4cm.

c¢) ForlongSpan—dL

d L— —VIVIL(Tnax) k_ n

Rb nats

_ /3459331

k= ——
14.93x100 1687
10+ 94.5

=4.81 cm. =.359

)= 1_0 .359
3

=0.88

Using 12mm ¢ bar and 2 cm clear cover . The total cover = 2+1.2+.6= 3.8 cm.
R=.5x94.5x.88x.359 =14.93

Total depth = 4.81+2+1.2+.6= 8.61 cm.<12 cm.

Hence ok
Acceptable total depth =12 cm.
Actual effective depth = (12-2+1.2+.6) cm

=8.2cm.
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Step:-5

Area of tensile steel —

a) For Short Span

M

1) (-)ve As for cont. Edge = i
_ 4640566
T1687x.88x9.4

=3.33cm?.

100xas 100x1.13

Spacing, S = ——=—-—"-=33.93 =33.5cm c/c.

As 3.33

- M

2) (—)ve As for discont. Edge = =
__ 6074923
T1687x.88x9.4

=4.35 cm?.

100xas_100x1.13

= =25.98 =25.5 cm c/c.
As 4.35

Spacing, S =

M
3) (+)ve As for mid span =——
) ) pan=—
_ 3459331

1687x.88x9.4

=2.48 cm?.

100xas 100x1.13

Spacing, S = ——=—""= 45,56 =45.5 cm c/c.

As 2.48

Maximum Spacing =3¢=3x12=36 cm

b) For Long Span
M
1) (-)ve Asfor cont. Edge = i
3459331
" 1687x.88x8.2

=2.84 cm?.

100xas_100x1.13

= =39.79 cm c/c.
As 2.84

Spacing, S =
Maximum Spacing =3¢=3x12=36 cm

: M
2) (-)ve As for discont. Edge = s

o

o
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1771853
~1687x.88x8.2
=1.46 cm?.

100xas_100x1.13

= =77.39 cm c/c.
As 1.46

Spacing, S =

Maximum Spacing =3¢=3x12=36 cm

M
3) (~)ve As for mid span =——
) ) pan =
_ 2615592
~1687x.88x8.2

=2.15 cm?.

100xas_100x1.13

T o1 =52.55 cm c/c.

Spacing, S =

Maximum Spacing =3¢=3x12=36 cm.

Step:-6

Check for shear stress- v
Ve=.292,/f'c
292210

4.23 kg/ cm?.

e) For Short Span,
v
V1= i
_ 758.077

T 100x9.4
=0.806 kg/ cm?<4.23 kg/ cm?.
Hence ok
f) For Long Span,
V2: E
89453
" 100x8.2
=1.09 kg/ cm?<4.23 kg/ cm?.

Hence ok

Step:-7

Check for bond stress — u
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3.23x4/f'c
1.2

Uall =

_3.23x/210
12

=39.005 kg/ cm?.

7) For Short Span,
v
T o jd
_1040.24
~ 8.87x.88x9.4

=14.17 kg/ cm?<39.005 kg/ cm?.

Hence ok

8) For Long Span,
v
T eo jd
_ 91337
"~ 8.47x.88x8.2

= 14.94 kg/ cm?<39.005 kg/ cm?.

Hence ok

g0 = Nom

100
=——x1.2xm
425

=8.87

ranel-5 Design

**Given Data

fy= 5075 kg /cm?

fs= 1687 kg /cm?
fc=94.5kg/cm?
fc=210kg/cm?

n=10

Live load = 300 kg/m?
Floor Finish = 100 kg /m?

Suspended Ceiling = 25 kg/m?

o

o

N IRARRE N NN ENR NN ENENNRENN NN NN NN NN NN NN RN NN NN NN NN NN N NN NN NN N NI NN N NI NN N NI NN NN IR NI
S

P R R R R R R R R R R A A I R R R R A N N P A A
T e S S

~

S PGS P G GG S DS G G S S G S S G G S G G G P G G R G G G G G R G G G G G G G G S GG PP S G G S GPSSGi i S GSsST



o

A RV VP A VA A VN VN S VS VS N S S VP S SV S S S VN A A N A A A A S A S S VN A VN VP VN S VN N VP VN R AV P S Vv

I RRERENRRNERENNRENN NN NN NN NN NN RN RN NN RN RN NN NN NN NN NN N NN N NN N NN N NN N NI NN N NI NN NI NN TN

T

s

Unit weight of concrete = 2400 kg/m3
Unit weight of Brick = 1920 kg /m3

Slab thickness = 12 cm

Step:-1

Load Calculation-w

Assume Slab thickness, t =12 cm

Consider 1m strip.

Self wt. Of slab

= 1x—2x2400 288 kg/m
100
Live load = 1x200 = 300 kg/m

Floor finish =1x100 100 kg/m

Suspended ceiling = 1x25 = 25
Partition wall load =121.60

W=834.6 kg/m

Step:-2 Maximum Vertical Shear Force- V

a) For Short Span

ws 3-m?

V1——x

_ 834.6x3.72 3-0.792
I 2
=1229.41Kg

b) For Long Span
ws
VZ—?

_ 834.6x3.72

3
= 1034.90Kg

Step:-3

Maximum B.M- M (case-IV)

o

o
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a) For Short Span
1) (-)ve bending moment at cont. Edge = cws?x100

= 0.0755x713x(3.72)%x100

=54267.28 Kg-cm

2) (+)ve bending moment at mid span = cws?x100
=0.041x713x(3.72)2x100
=41108.90 Kg-cm

For Long Span

1) (-)ve bending moment at cont. Edge = cws?x100

=0.041x713x(3.72)2x100

=18159.56 Kg-cm

2) (~)ve bending moment at discont. Edge = cws2x100
=0.021x713x(3.72)2x100
=20720.23 Kg-cm

3) (+)ve bending moment at mid span = cws?x100
=0.031x713x(3.72)2x100

=30587.01 Kg-cm

Step:-4

Effective depth-d

c) ForShort Span —ds

ds= JMs(max)

RD

_/54267.28

~ 14.93x100

=6.28cm

A RV VP A VA A VN VN S VS VS N S S VP S SV S S S VN A A N A A A A S A S S VN A VN VP VN S VN N VP VN R AV P S Vv

P R R R R R R A R P A N A A A A A
T T

R R N
S

o

o

~

S PGS P G GG S DS G G S S G S S G G S G G G P G G R G G G G G R G G G G G G G G S GG PP S G G S GPSSGi i S GSsST



o

I RRERENRRNERENNRENN NN NN NN NN NN RN RN NN RN RN NN NN NN NN NN N NN N NN N NN N NN N NI NN N NI NN NI NN TN
N e

Using 12mm ¢ bar and 2 cm clear cover . =0.88
1.2
Total depth = 6.28+2+7 =8.63 cm.<12 cm. R=.5x94.5x.88x.359

Hence ok =14.93

Acceptable total depth =12 cm.
) 1.2
Actual effective depth = (12—2-7) cm.

=94 cm.
4) For LongSpan—dL

d L— —VIVIL(Tnax) k_ n

Rb n+ls

_ /4045379 10

14.93x100 —10+ﬂ

=5.20cm. =.359

Using 12mm ¢ bar and 2 cm clear cover .
R=.5x94.5x.88x.359 =14.93

1.2
Total depth =5.2+2+1.2+ 5 = 9 cm.<12 cm.

Hence ok

Acceptable total depth =12 cm.

1.2
Actual effective depth = (12-2-1.2- 7) =8.2cm.

Step:-5

Area of tensile steel —

c) For Short Span
1) (-)ve As for cont. Edge =——

M
fsjd
54267.28
"1687x.88x9.4
=3.88 cm?
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100xas_100x1.13

= =33 cm c/c.
As 3.88

Spacing, S =
~Maximum spacing =3t=3x12=36cm

M

2 +)ve As mi n=——

) (+)ve As mid spa o
4110890
T1687x.88x9.4

=2.94 cm?.

100xas_100x1.13

= =38 cm c/c.
As 2.94

Spacing, S =
~Maximum spacing =3t=3x12=36cm

5) For Long Span

6) (—)ve Asfor cont. Edge = 7sid

_40453.79
~1687x.88x8.2
=3.323 cm?.

100xas_100x1.13

= =34 cmc/c.
As 3.323

Spacing, S =
~Maximum spacing =3t=3x12=36cm

H M
2) (-)ve As for discont. Edge = =
2072023

T 1687x.88x8.2

=1.70cm?.

100xas_100x1.13

= =66 cm c/c.
As 1.70

Spacing, S =
~Maximum spacing =3t=3x12=36cm

M

3) (-)ve As mid span=——

) ) pan=-—

_ 30587.01
1687x.88x8.2

=2.51 cm?.

100xas_100x1.13

Spacing, S = T o 45 cm c/c.

~Maximum spacing =3t=3x12=36cm

Step:-6
Check for shear stress- v

Ve=.292/f'c

o

o
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.292v210

4.23 kg/ cm?.

g) For Short Span,
14
V1= b
1050.29
"~ 100x9.4
=1.117 kg/ cm?<4.23 kg/ cm?.
Hence ok
h) For Long Span,
V2=

" bd
_ 884.12

"~ 100x8.2
=1.07 kg/ cm?<4.23 kg/ cm?.

Hence ok

Step:-7

Check for bond stress — u

3.23x4/f'c
1.2

Uall =

_ 3.23xy210
12

=39.005 kg/ cm?.

3) For Short Span,
v
" eo jd
_1050.29
~ 9.92x.88x9.4

=12.79 kg/ cm?<39.005 kg/ cm?.

Hence ok

4) For Long Span,
v
"o jd
_ 884.12
"~ 5.71x.88x8.2

=21.45 kg/ cm?<39.005 kg/ cm?.

Hence ok

€0 = Non

100
3—x1 2XT

=10.47
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Panel-6 Design

**Given Data

fy= 5075 kg /cm?

fs= 1687 kg /cm?
fc=94.5kg/cm?
fc=210 kg/cm?

n=10

Live load = 200 kg/m?
Floor Finish = 100 kg /m?

Suspended Ceiling = 25 kg/m?

Unit weight of concrete = 2400 kg/m3
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Unit weight of Brick = 1920 kg/m3

Slab thickness = 12 cm

Step:-1

Load Calculation-w

Assume Slab thickness, t =12 cm

Consider 1m strip.

Self wt. Of slab

= 1x2x2400 288 kg/m
100

Live load = 1x200 200 kg/m

Floor finish = 1x100

100 kg/m

Suspended ceiling =1x25 = 25 kg/m

W= 613 kg/m

Step:-2

Maximum Vertical Shear Force-V

Here,

>=227-0.85
L 5.26

5)For Short Span

ws 3-m?

le
2

_ 613x4.47 3-0.852
T3 2
=930.75 Kg

6)For Long Span
ws
VZ—?
_ 613x4.47

3
=913.37 Kg

Step:-3

Maximum B.M- M (case-Ill)

4) For Short Span

o

o
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7)

Step:-3

Effective depth-d

(—-)ve bending moment at cont. Edge = cws?x100
= 0.0555x613x(4.47)%x100

=67978.01 Kg-cm

(—)ve bending moment at discont. Edge = cws?x100
=0.03x613x(4.47)?x100

=36744.87 Kg-cm

(+)ve bending moment at mid span = cws?x100
= 0.0455x613x(4.47)%x100
=55729.72 Kg-cm

For Long Span
(-)ve bending moment at cont. Edge = cws?x100

= 0.049x613x(4.47)?x100
=60016.62 Kg-cm

(—)ve bending moment at discont. Edge = cws?x100
=0.025x613x(4.47)?x100
=30620.72 Kg-cm

(+)ve bending moment at mid span = cws?x100
=0.037x613x(4.47)?x100

=45318.67 Kg-cm

d) For Short Span —ds

ds= JMs(max)

RD

P R R R R R A A A R
T T

0.057+0.054
2

C=

=0.0555

0.028+0.032
2

C=

=0.03

0.043+0.048
2

C=

=0.0455

C=0.049

C=0.025

C=0.037

P A R
B
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_V67978.01

~ 14.93x100

=6.75cm

Using 12mm ¢ bar and 2 cm clear cover . The total cover = 2.6 cm.

Total depth = 6.75+2.6 = 9.35 cm.<12 cm.
R=.5x94.5x.88x.359

Hence ok
Acceptable total depth =12 cm.
Actual effective depth = (12-2.6) cm
=9.4 cm.
7) For Long Span —dL

dl= JML(max)

Rb

_ \/60016.62
~ 14.93x100

=6.34 cm.

R=.5x94.5x.88x.359

Total depth = 6.34+3.8 = 10.14 cm.<12 cm.
Hence ok

Acceptable total depth =12 cm.

Actual effective depth = (12-3.8) cm

=8.2cm.

A RV VP A VA A VN VN S VS VS N S S VP S SV S S S VN A A N A A A A S A S S VN A VN VP VN S VN N VP VN R AV P S Vv

Using 12mm ¢ bar and 2 cm clear cover . The total cover = 2+1.2+.6= 3.8 cm.

=.359

0.359

=1

=0.88

=14.93

=14.93

o

o
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Step:-5

Area of tensile steel —

4) For Short Span

5) (-)ve As for cont. Edge = f—d
67978.01

T1687x.88x9.4
=4.88 cm?.

. 100xas 100x1.13
Spacing, S = ——=———
As 4.88

. M
6) (—)ve As for discont. Edge = s7d
_ 36744.77

T1687x.88x9.4

=2.63 cm?.

100xas_100x1.13

= =42.97 =42.5 cm c/c.
As 2.63

Spacing, S =

7) (-)ve As for cont. Edge-fs ”

5572972
T 1687x.88x9.4
=3.99 cm?.

100xas_100x1.13

Spacing, S = As  3.99

8) For Long Span
M
8) (—)ve As for cont. Edge = =
__00016.62
T1687x.88x8.2

=4.94 cm?.

. 100xas 100x1.13
Spacmg, S=—m—Fm=——
As 4.94

. M
9) (-)ve As for discont. Edge = 5d
_30620.72

T1687x.88x8.2

=2.52 cm?.

. 100xas_100x1.13
Spacing, S = ———=———=
As 2.52

M
10) (—)ve As for cont. Edge = 5

=23.15 =23 cm c/c.

=28.32 =28 cm c/c.

=11.37 =11 cmc/c.

=44.84 = 44.5 cm c/c.

o

o
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-

s

4531867
~1687x.88x8.2
=3.37 cm?.

100xas 100x1.13

Spacing, S = s 337

Step:-6

Check for shear stress- v

=33.53 =33.5 cm c/c.

Ve=.292,/f'c
292210

4.23 kg/ cm?.

i)  For Short Span,

V1= E

_1040.24
T 100x9.4

=1.106 kg/ cm?<4.23 kg/ cm?.

Hence ok

j)  For Long Span,

14
V2=—
bd

_ 913.37

" 100x8.2

=1.113 kg/ cm?<4.23 kg/ cm?.

Hence ok

Step:-7

Check for bond stress — u

3.23x4/f'c
Uall = 1—2f

_3.23xv210
12

=39.005 kg/ cm?.

10) For Short Span,
v
€0 jd
_ 104024
~ 8.87x.88x9.4

=14.17 kg/ cm?<39.005 kg/ cm?.

g0 = Nom

100
=——x1.2xm
425

=8.87

o

o
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Hence ok

B P SR S

x1.2xm

100
44.5

€0 = Non

J el el e  ala  alr a  aa  aaa ll al a  al  aaY

11) For Long Span,

913.37

8.47x.88x8.2
14.94 kg/ cm?<39.005 kg/ cm?.

Hence ok

P R R R R R A R R R N N N A A A A A I A A A

T s e

PN
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T-BEAM DESIGN

T-BEAM-0Ox

Step:-1
Design Load Calculation-

W =2495.34 kg/m
W= WL =2495.34x5.26=13125.49 kg

Step:-2

Maximum Vertical Shear Force- V

1. At cont. end:-
V1=.6W =.6x13125.49= 7875.29 kg

2. At discount. end:-

V2 =.4W = .4x13125.49=5250.20 kg

A RV VP A VA A VN VN S VS VS N S S VP S SV S S S VN A A N A A A A S A S S VN A VN VP VN S VN N VP VN R AV P S Vv

P R R R R R A R R R N N N A A A A A I A A A
e e
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At discont. end:-

wL® _ 13125.49X 5.26
-M= = x100

16 16
=431500.43 kg.cm
At mid:(+M)

wL? _ 12135.49x5.26
= = —x100
14 14

=493143.35 kg-cm

wlL?

13125.49X 5.26
At cont.edge (-m)= 5 =

x100
=767111.88 kg

Step:-4
Effective depth-d

D:,/ M(max)

RD
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N
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N
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N
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N
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N
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S
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S
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S
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S
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S
s
S
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S
s
S
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S
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S
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S
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S
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S
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10 N
s
T
1687 N
94.5 :
S

s

N

)

N

)

N

)
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)
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)
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)
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)
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N

)

N

)

N

)

N

)

N

)

N

)

b

_/767111.88

14.93x25

=.359

=45.34 cm =45.5cm j= _0-3359

Using 6 cm total covering. Total depth D=45.5+6=51.5 cm. =0.88

R=.5x94.5x.88x.359

=14.93

Step:-5

Area of tensile steel — As

1)

For dis continuous edge As=—2_
fsjd
_ 431500.43
1687x.88x45.5
=6.40 cm?
Using 4-16 mm ¢ as main bar and supplied area

= 4x2.01=8.04 cm?> As

//////////////////////////////////////////////////////////////////////////////////////////////////////////
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So ok.

10) For mid, As= M
fsjd
493143.35

1687 x.89 x 45.5
=7.3 cm?

Using 4-16 mm ¢ as main bar and supplied area
=4 x 2.01=8.04 cm?> As cm?
So ok.

. M
For continuous edge As=——
fsjd

767111.88

" 1687x.88x45.5
=11.36 cm?

Using 3-22 mm ¢ as main bar and supplied area
=4 x 3.14=12.56 cm?> As cm?

Check for shear stress- v

Ve=.292,/fc Vd= V-wx -+

100

=.292v210 = 7875.29-

2495 345, 32
100

= 4.23 kgl cm?. =6739.92 kg.

1) For continuous edge
vd
v=—
bd
_ 6739.44

"~ 25x45.55
= 5.92 kg/ cm?>4.23 kg/ cm?.

Hence Stirrups must be required.
Excess shear v'=v-vc=5.92-4.23=1.69 kg/ cm?.

2) For Discontinuous edge

vd d
v= 2 Vd= V-wx —
bd 100

4114.82 45.5
= =5250.20 -2495.34 —
25x45.5 100

R e e i i T T  a a a  a  a a a R w e  RV vvvvl
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= 3.61 kg/ cm?<4.23 kg/ cm?. =4114.83 kg.
Hence Stirrups must not be required.

So ok.

Step:-7

Portion required for stirrups-(a+2d)

1) For continuous edge
= (L g
a= (2 d)xv
_5.26x100 1.69

-455)X—
5.92

=62.09 cm.
(a+2d)= 62.09+45.5x2=154 cm.

Step:-8

Spacing of stirrups —S

Avfv_1.57x1687
v'b 1.69x25

1) S= =52 cm c/c.
Av 1.57

2) S= = =41.86 cm clc.
0.0015b 0.0015x25

d_455
3) S= 5=, ~”75cmcle,

Using 10 mm ¢ bar as stirrup @22.5 cm clc.

Step:-9

Check for bond stress - u

3.23x+/f'c
uall = 22X ¢ & = Nor
]

_ 3.23xV210
1.6

=4x3.1416x1.6

=20.09 cm
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b
A
b
il
> Using 10 mm ¢ as stirrups. Av= 1.58 cm?.
il
b
h)
b
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: = 39.005 kg/ cm?.
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b
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u=—

Step-10

D R R R R R R A P I R A A N AN
R U N T N N N N (T AV AN SN N GV N S AN T VTN TN AN (N ST T VSV NN N N N SN T VN AT AT VSN VN VAT ST AN SN VST AN AR N AN ANV N SO (N N ROV SR VN SN SN

gojd

787529
©20.08x0.88x45.5

=9.68 kg/ cm?.>u

So ok

Sketching-

W =2996.65 kg/m
W= WL =2996.65x4.47=13395.03 kg

Step:-2

1. At cont. end:-

2. At discount. end:-

Step:-3

P R R R R R A R R R R R R R A I A R R I N A A R A R P I A

Design Load Calculation-

Maximum Vertical Shear Force- V

V1 =.6W = .6x13395.03 = 8037.018 kg

V2 =.4W = .4x13395.03=5358.012 kg

Maximum B.M- M

1. At cont. end:-
_M_sz

S PGS P G GG S DS G G S S G S S G G S G G G P G G R G G G G G R G G G G G G G G S GG PP S G G S GPSSGi i S GSsST
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2996.65x4.47°
=100

=665286.27 kg.cm

2. At mid:-

_ 2996.65x4.47%

- 14

=427684.03 kg-cm
3. At discount. end:-

wl?
-M=—

16
_2996.65x4.47°
=—xi

16
=374223.5 kg

X100

Step:-3
Effective depth-d
p=YM(maxn)

RD
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Ty - 1687

T
5
5
5
b
S
b
S
b
S
b
S
b
S
b
S
b
S
b
S
b
S
b
S
b
S
b
S
b
S
b
S
b
S
b
S
b
S
b
S
b
S
b
S
b
S
b
S
b
S
b
S
b
S
b
S
b
S
b
S
b
S
b
S
b
S
b
S
b
S
b
S
b
S
b

>

10+~
V7471458
= =.359

14.93x100

=7.08 cm j= 1-23%°

Using 6.5 cm total covering. Total depth D=42.5+6.5=49 cm. =0.88

R=.5x94.5x.88x.359

=14.93

Step:-5

Area of tensile steel — As

. M

2) For continuous edge AS:E

_ 665286.27
1687x.88x42.5

=10.54 cm?
Using 4-20 mm ¢ as main bar and supplied area
= 3.1416x4=12.57 cm?> As
So ok.
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3) For mid, As=—
fsjd

_ 427684.03

"~ 1687x.88x42.5

=6.78 cm?
Using 4-16 mm ¢ as main bar and supplied area
= 2.01x4=8.04 cm?> As
So ok.

4) For discontinuous edge As=—

fsjd
_ 37422352
1687x.88x42.5

=5.93 cm?
Using 3-16 mm ¢ as main bar and supplied area
= 2.01x3=6.03 cm?> As
So ok.

Step:-6

Ve=.292,/fc Vd= V-wx -+

100

=.292v210 = 8037.018-

2996.65x 222
100

= 4.23 kg/ cm?. =6763.44 kg.

1) For continuous edge
_vd
" bd
_ 6763.44
T 25x42.5

= 6.37 kg/ cm?>4.23 kg/ cm?.
Hence Stirrups must be required.
Excess shear v'=v-vc=6.37-4.23=2.17 kg/ cm?.

2) For Discontinuous edge

vd d
V= — Vd= V-wx —
bd 100

_ 4084.44

T 25x425

2996.65x 222
100

=5358.012-
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3 Check for shear stress- v
Ty
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= 3.84 kg/ cm?<4.23 kg/ cm?. =4084.44 Kkg.
Hence Stirrups must not be required.

So ok.

Step:-7

Portion required for stirrups-(a+2d)

1) For continuous edge
a= (0.6L-d)x";’
=(0.6x470-42.5)x2=Z
6.37

=76.89 cm.
(a+2d)= 76.89+42.50x2=161.89 cm.
2) For discontinuous edge

No Need
Step:-8

Spacing of stirrups =S

Using 10 mm ¢ as stirrups. Av= 1.58 cm?.

Avfv_1.57x1687

v'b 2.17x25
Av 1.57

2) S= = =41.87 cm c/c.
0.0015b 0.0015x25

3) S= 52422—'5:21.25 cm c/c.

1) S= =48.82 cm c/c.

Using 10 mm ¢ @ 21 cm cl/c.
Step:-9
Check for bond stress - u

3.23x./f'c
17

uall = g0 = Nom

_ 3.23x4/210
1.6

=3x3.1416x1.6
29.25 kg/ cm?. =15.08 cm

= 39.005 kg/ cm?.

//////////////////////////////////////////////////////////////////////////////////////////////////////////
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u=——
gojd

_ 8037.018
15.08x0.88x42.5

=14.25 kg/ cm?.> u

So ok

T-BEAM 0=

Step:-1

Design Load Calculation-
W =2362.26 kg/m
W= WL =2362.26X4.37=10323.08 kg

Step:-2

Maximum Vertical Shear Force- V

1. At cont. end:-
V1 =.6W = .6x10323.08= 6193.85 kg

2. At discount. end:-

V2 =.4W = .4x10323.08=4129.23 kg

Step:-3
Maximum B.M- M

4. At cont. end:-
wL?

-M=—
9

_2362.26X4.37%
=——x100

=501242.7 kg.cm

5. At mid:-

R e e i i T T  a a a  a  a a a R w e  RV vvvvl
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14

_ 2362.26X4.37%
= ——— 100
14

=322227.27 kg-cm
6. At discount. end:-
_M_a)L2

16

2362.26X4.372
= x100
16

=281949.02 kg

Step:-4
Effective depth-d

D:,/ M(max)

RD

_ /501242.70
" 14.93x100

=37cm j=1—

Using 6.5 cm total covering. Total depth D=37+6.5=43.5cm. =0.88

R=.5x94.5x.88x.359

=14.93

Step:-5

Area of tensile steel — As

M

fsja
501242.7
1687x.88x37

=9.12 cm?
Using 3-20 mm ¢ as main bar and supplied area
= 3.1416x4=6.03 cm?> As
So ok.

5) For continuous edge As=

6) For mid, As=—
fsjd
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_322227.45
1687x.88x37

=5.86 cm?
Using 3-16 mm ¢ as main bar and supplied area
= 2.01x4=6.03cm?> As
So ok.

7) For discontinuous edge As=——
fsjd

_ 281949.02
1687x.88x37

=5.93 cm?
Using 3-16 mm ¢ as main bar and supplied area
= 2.01x3=6.03 cm?> As
So ok.

Step:-6

Check for shear stress- v

100

= .292v/210 = 6193.85—2362.26x%

= 4.23 kg/ cm?. =5319.81 kg.

3) For continuous edge
vd
v=—
bd
_5319.81
T 25x37

= 5.75 kg/ cm?>4.23 kg/ cm?.
Hence Stirrups must be required.
Excess shear v'=v-vc=5.75-4.23=1.55 kg/ cm?.

4) For Discontinuous edge

vd d
V= — Vd=V-wx —
bd 100

_ 325519 =4129.23-2362.26 -~
25x37 100

= 3.51 kg/ cm?<4.23 kg/ cm?. =3255.19 kg.

Hence Stirrups must not be required.

So ok.
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Ty _ 1 — d
> Ve=.292,/f'c Vd= V-wx —
Ty
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Step:-7

Portion required for stirrups-(a+2d)

3) For continuous edge Tvpe equation here.
a= (O.6L—d)x%

=(0.6x437-37)x=22
5.75

=60.70 cm.
(a+2d)= 60.70+37x2=134.7 cm.
4) For discontinuous edge

No Need
Step:-8

Spacing of stirrups —S

Using 10 mm ¢ as stirrups. Av= 1.58 cm?.

Avfv_1.57x1687

v'b 1.55x25
Av 1.57

5 S= = =41.87 cm c/c.
0.0015b 0.0015x25

222218.5 cm cl/c.
2 2

=48.82 cm c/c.

6) S=
Using 10 mm ¢ @ 18.5 cm c/c.
Step:-9

Check for bond stress - u

uall =

[ g1
—3'23; e g0 = Nor

_ 3.23x/210
T 16
=3x3.1416x1.6

= 29.25 kg/ cm?. =15.08 cm

_v

gojd

_ 6193.85
15.08x0.88x37

=12.61 kg/ cm?.> u

R e e i i T T  a a a  a  a a a R w e  RV vvvvl

S
b
S
b
S
b
S
b
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
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So ok

T-BEAM-04

Step:-1

Design Load Calculation-
0 =1933.57 kg/m
W= WL =1933.57x3.71=7173.55 kg

Step:-2

Maximum Vertical Shear Force- V

W 7173.55

V= —=——=3586.77 kg

Step:-3
Maximum B.M- M

7. At cont. end:-
wL? 7173.55 X 3.71

-M=— = —/————"—100
9 9
=295709.47 kg.cm

1933.57X3.712

8. At midi(+M) =2 = DESEIL,

=190098.94 kg-cm

Step:-4

Effective depth-d

D_,/M (max)

RD

T S T




_ 10
10_'_1687
94.5

— V295709.47 = 359

14.93x100
= 28.97 cm =29cm = 1_0.3359

Using 6.5 cm total covering. Total depth D=29+6=35 cm. =0.88

R=.5x94.5x.88%.359

=14.93
Step:-5

Area of tensile steel — As

M

8) For continuous edge As=—
fsjd

_295709.47
1687x.88x29

=6.79 cm?
Using 2-22 mm ¢ as main bar and supplied area
= 2x3.79=7.58 cm?> 6.79

S
k3
S
k3
S
k3
S
k3
S
b
)
b
)
b
)
b
)
b
)
b
)
b
)
b
)
b
)
b
)
b
)
b
)
b
)
b
)
b
)
b
)
b
)
b
)
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
Sy
- So ok.
N
N
)
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S
b3
S
b3
S
b3
S
b3
S
b3
S
b3
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S
k3
S
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S
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S
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S
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S
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S
k3
S
k3
S
k3
S
k3
S
k3
S
k3
S
k3
S
k3
S
k3
S
k3
S
k3
S
k3
>

. M
9) For mid, AS=—

fsjd
_190098.94
" 1687 x .89 x 29

=4.36 cm?
Using 2-19 mm ¢ as main bar and supplied area
=2 X 2.83=5.66 cm?> 4.36 cm?
So ok

Using 2-19 mm ¢ as main bar and supplied area

= 2X 2.84=5.66 cm?> As
So ok.

Step:-6

Check for shear stress- v

Ve= .292,/f'c Vd= V-wx -+

R e e i i T T  a a a  a  a a a R w e  RV vvvvl
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s

=.292v210

1933.57x 22
100

= 4.23 kg/ cm?.

5) For continuous edge
y= 24
" bd
_ 3026.03

25x29

= 4.17 kg/ cm?>4.23 kg/ cm?.

Hence Stirrups must not be required.

Step:-7

Portion required for stirrups-(a+2d)

No need
Step:-8

Spacing of stirrups —S

No need
Step:-9

Check for bond stress - u

_ 3.23xv210
1.6

= 39.005 kg/ cm?.

u=——
gojd

8037.018
15.08x0.88x29

=10.23 kg/ cm?.> u

So ok

= 3586.77-

=3026.

&0

03kg.

= Nor

=x3.1416x2.2

=13.82 cm

o

o
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Step:-1

Design Load Calculation-

W =2901.82 kg/m
W= L =2901.82x4.6=13348.37 kg

Step:-2

Maximum Vertical Shear Force- V

V= Z=2227-6674.186 kg

2

Step:-3
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9. At discont. end:-
wL?  2901.82 X 4.6°

-M=— = /=100
9 9
=383765.69 kg.cm

At mid:(+M)

_wL? _ 2901467
= = ——x100
14 14

=438589.37 kg-cm

Step:-4
Effective depth-d

D=1/M(max)

Rb

_ 10
- 1687
10+ 94.5

_V438589.37 438589.37

14.93x25 14.

=.359

R e e i i T T  a a a  a  a a a R w e  RV vvvvl

»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»




=35.28 cm =36cm j=1—

Using 6 cm total covering. Total depth D=36+6=42 cm. =0.88

R=.5x94.5x.88x.359

=14.93
Step:-5

Area of tensile steel — As

10) For dis
M
fsjd

_ 383765.70

" 1687x.88x36

=7 cm?
Using 2-22 mm ¢ as main bar and supplied area

= 2x3.79=7.58 cm?> As

So ok.

continuous edge As=

10) For mid, As= M
fsjd
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" 1687 x .89 x 36

=8.11 cm?
Using 2-25 mm ¢ as main bar and supplied area
=2 X 4.91=9.8 cm?> As cm?
So ok

Step:-6

Check for shear stress- v

_ 7 = 4
Ve=.292,/f'c Vd= V-wx 00

= .292v/210 = 3586.77-
1933.57x 2>
100

= 4.23 kg/ cm?. =3026.03kg.

6) For continuous edge
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y=a
bd
_ 5629.53
25x36

= 6.25kg/ cm?>4.23 kg/ cm?.
Hence Stirrups must not be required.

~Excess shear stress v =6.25-4.23=2.02 kg/ cm?.
Step:-7

Portion required for stirrups-(a+2d)

2) For continuous edge Type equation here.
_ !
a= (2 d)xv
460 2.02
=(—-36)x—
2 6.25

=62.70 cm.
(at2d)= 62.70+36x2=134.7 cm.

Step:-8

Spacing of stirrups —S

Using 10 mm ¢ as stirrups. Av= 1.58 cm?.

Avfv_1.57x1687

v'b 2.02x25

5) S=—2Y =157 -41.86cm clc.

~ 0.0015b 0.0015x25
d 36
6) S= ;:?:18 cm c/c.

4) S= =52 cm cl/c.

Using 10 mm ¢ bar as stirrup 18 cm c/c.

Step:-9
Check for bond stress - u

3.23x/f'c
1)

uall = €0 = Norm

_ 3.23xv210
1.6

=x3.1416x2.2

=13.82 cm

= 39.005 kg/ cm?.
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8037.018
15.08x0.88x29

B P SR S

J el el e  ala  alr a  aa  aaa ll al a  al  aaY

10.23 kg/ cm?.> u

So ok
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M
,

10047.57 Kg

C1,C3,C11,C14

Cl=

B P SR S

18770.87 Kg

C2=C4,C6,C7,C10

13329.80 Kg

C3=C2,C8,C9

7060.27 Kg

C4=C12,C13

J el el e  ala  alr a  aa  aaa ll al a  al  aaY

28114.86Kg

C5=C5
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T s e
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L OAD ON FOOTINg

F1=3X10047.57+10047.57X.80+180X16+3341.25=44402.016 Kg
F2=3X18770.87+18770.87.80+180X16+5571.99 =79781.296 Kg
F3=3X13329.80+13329.8X.80+5252.85+180x16 =58786.09 kg

F4=3X7060.27+7060.27.80+180X16+3175.25  =33050.276 Kg

F5=3X28114.86+28114.86X.80+180X15+7135.29 =116851.75Kg
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/////////////////////////////////////////////////////////////////////////////////////////////////////////

COLUMN

LOAD ON G.F

LOAD ON 2N° FLOOR

Cl=F1

44402.016+44402.016X.15=51062.31
Kg

10047.57X2+10047.57X.80+180X7=29393.196Kg

2=F2

79781.296+79781.29X.15 = 91748.49
Kg

18770.87X2+18770.87X.80+180X7 =53818.44 Kg

C3=F3

58786.09+5878.09X.15= 67604.00 Kg

13329.80X2+13329.80X.8+180X7 =38582.8 Kg

C4=F4

27415.82+27415.82X.15=38007.82 Kg

7060.276X2+7060.276X.8+180X7 =21828.76
Kg

C5=F5

116851.75+116851.75X.15=134379.51
Kg

28114.86X2+28114.86X.80+180X7=79981.61 Kg

//////////////////////////////////////////////////////////////////////////////////////////////////////////
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floor)

Given data,

51062.31 kg

P=

= 25cmx25cm

Column size

1400 kg/cm?

f;:

.= 200 kg/cm?

Solution:

Ay = 25x25 = 625 cm?

We know,

P=.85xA,(.25f . +fF))

Or, 51062.31 = .85x625x(.25x200+1400xP,)

Or, 51062.31 = 26562.5+743750XF,

Or, 743750xF,= 51062.31-26562.5

- P, =0.03

[So ok.]

18 cm?

P,xA,=0.03x625

st—

A

Area of main barr,

Use 10-16mm ¢ bar.

Tie Spacing:

35cm c/c

=35.2cm=
2. 48x0.08 = 34.4 cmclc

1. 16x1.6

P R R R R R A R R R N N N A A A A A I A A A
S e T



= 12.55 cm?

P,xA,=.02x750

25cmx25cm
1400 kg/cm?
[So ok.]
Ag=

29393.19 kg

' = 200 kg/cm?

P=

fs

625 cm?
=.02>.01<.08

P=.85xA, (.25 +f,P,)

Or,29393.19 = .85x625x(.25x200+1400xF,)

Or,29393.19 = 26562.5+743750F,)

Use 8mme @25cm c/c.

e

3. Minimum side size
25x25

Column size

Pg
Area of main bar, -
Use 6-16mm ¢ bar.

Given data,
Solution:

We know,
Tie Spacing:

Ay

P R R R R R A R R R N N N A A A A A I A A A
S e T



25cm c/c.
40.575 cm?

[So ok.]

25cmx30cm
1687 kg/cm?
’. = 210 kg/cm?

32.0cmclc

2. 48x0.08 = 48 cm c/c
0.0541x750

f;:
85XA,(.25f'+f,P,)

P=91748.49 kg

750 cm?

P
Or,91748.49 = .85x750x(.25x210+1687xF,)

Or,91748.49 = 33468.75+1075462.5F,)

- P,=.0541>.01<.08

Minimum side size
Use 8mmge @25cm c/c.

Column-02 (Ground
floor)

st—

1. 16x1.6
25x30

A

3.
Column size

PQXAQ
Use 8-25mm ¢ bar.

Given data,
Solution:
We know,

Ay

P R R R R R A R R R N N N A A A A A I A A A
S e T



/////////////////////////////////////////////////////////////////////////////////////////////////////////

Tie Spacing:

1.16x2.5 =40 cm =40cm c/c
2.48x0.08 =38.4cmclc

3. Minimum side size = 25cm c/c.
Use 8 mme @25cm c/c.

Column-02 (2nd
floor)

Given data,
P= 53818.344kg
Column size= 25cmx30cm
f,=1687 kg/cm?
f'. =210 kg/cm?
Solution:
A, =25x30=750 cm?
We know,

P=.85xA4,(.25f".+f,P,)
Or,53818.44=.85x750x(.25x210+1687XF,)
Or,53818.44=33468.75+1075462.5F))

» P,=.02>.01<.08
[So ok.]
Area of main bar, « Ag=P;xA,;=.02x750= 15 cm?

Use 8-16mm ¢ bar.

//////////////////////////////////////////////////////////////////////////////////////////////////////////
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.0088x1225=10.78 cm?

[So ok.]
=P;XA4=

st—

.85X750x(.25x210+1400xF,)
A

38.4cm clc

6. Minimum side size = 25cm c/c.
1400 kg/cm?

'. = 210 kg/cm?

25.6 cm c/c
67604 kg
35cmx35cm

1252 cm?

fs

P

P=.85xA, (.25 +f;P,)

Use 8mmge @25cm c/c.
* B,=.0088>.01<.08

Column-03 (Ground
floor)

35x35
Or,67604

5. 48x0.08

4. 16x1.6
Use 6-16mm ¢ bar.

Given data,
Column size

Solution:

Area of main bar, -

Tie Spacing:
We know,

Ay
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35cm c/c.

25.6cm clc

38.4 cmcl/c

6. Minimum side size

.85x1225x(.25x210+1400xF;)

1400 kg/cm?

25.6cm
38582.8 kg
35cmx35cm

', = 210 kg/cm?

85XA,(.25f"+f;P,)

fs
1225 cm?

P

P
Or,38582.5 =54665.63+1457750P,
- P,=.011>.01<.08

4. 16x1.6
5. 48x0.08
Use 8mmge @25.6cm c/c.
35x35
Or,38582.5

Column size

Tie Spacing:
Given data,
Solution:

We know,

Ay

P R R R R R A R R R N N N A A A A A I A A A
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=.011x1225= 13.514 cm?

[So ok.]
PgXAg

st—

A

Area of main bar, -

Use 7-16mm ¢ bar.

Tie Spacing:

=25.6cmclc

7. 16x1.6

38.4 cm c/c

9. Minimum side size

8. 48x0.08

35cm c/c.

floor)

Use 8mme @25.6¢cm c/c.

Column-04 (Ground

Given data,

P=38007.82 kg

= 35cmx30cm

Column size

1400 kg/cm?

f;:

’. = 200 kg/cm?

Solution:

750 cm?

25cmx30cm =

Ay =

We know,

P= .85xA,(.25f'+f:P,)

Or,38007.82 =.85x750x(.25x200+1400xP, )

P R R R R R A R R R N N N A A A A A I A A A
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st—

A
38.4 cmcl/c

25.6cm
9. Minimum side size

25cmx30cm

=1400 kg/cm?
’. =200 kg/cm?

21828.76 kg

P=
fs
750 cm?

P=.85xA,(.25f".+f;P,)

» B;=0.02>.01<.08
Use 8mme @25cm c/c.

[So ok.]
P;xA,=.02x750= 15 cm?
25.6cm c/c

25cm c/c

8. 48x0.08
25x30

7. 16x1.6

Use 8-16mm ¢ bar.

Column size

Area of main bar, .

Tie Spacing:
Given data,
Solution:

We know,

Ay

P R R R R R A R R R N N N A A A A A I A A A
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.85X750x(.25%210+1400xF,)

Or,21828.76

Or,21828.76 =31875+892500F,

=.01>.01<.08

. Pg

[So ok.]

.010x750= 7.5 cm?

st=FgXAg=

A

Area of main bar, -

Use 4-16mm ¢ bar.

Tie Spacing:

=25.6cmclc

16x1.6

10.
11.

38.4 cm c/c

Minimum side size

48x0.08

25cm c/c.

12.

Use 8mme @25 cm c/c.

floor)

Given data,

P=134379.511 kg

= 35cmx30cm

Column size

1400 kg/cm?

fS:

’. = 200 kg/cm?

Solution:

750 cm?

25cmx30cm =

Ay =

P R R R R R A R R R N N N A A A A A I A A A
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7.5 cm?

.01x750
25cm c/c.

32cm c/c
38.4 cmcl/c

.85X750x%(.25x210+1687xF,)
[So ok.]
PgXAg

floor)

32cm

A

25cmx30cm

79981.61 kg

=1400 kg/cm?
' = 200 kg/cm?

Minimum side size

48x0.08

16x2.0
fs

P=.85xA,(.25f . +fF,)
P

- P,=0.01>.01<.08

Or,134379.511
Use 8mme @25cm c/c.

10.

11.
12.

Column-05 (2nd

Column size

Area of main bar, .
Use 6-20mm ¢ bar.

We know,
Tie Spacing:
Given data,
Solution:

P R R R R R A R R R N N N A A A A A I A A A
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Ay =25x30= 750 cm?
We know,
P=.85xA,(.25f . +fF,)
Or,79981.61 =.85x750x(.25x210+1400xF;)

Or,79981.61 =31875+892500F,

> =.02>.01<.08

[So ok.]

Area of main bar, » Ag=P,xA,;=.02x750= 15 cm?

Use 5-20mm ¢ bar.

Tie Spacing:

13. 2.0=32cmclc
14. 48x0.08 = 38.4 cm c/c
15. Minimum side size = 25cm c/c.

Use 8mmge @25 cm c/c.

A RV VP A VA A VN VN S VS VS N S S VP S SV S S S VN A A N A A A A S A S S VN A VN VP VN S VN N VP VN R AV P S Vv
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Foouang-01

Step:-1:Load Calculation-w

Super imposed load = 44402.016 kg
Self wt.of Footing (8%) = 3552.16 kg

Total load 47954 .176 kg

Step:-2 :Size of footing

Total load
bearing capacity of soil

Area of footing A =

A RV VP A VA A VN VN S VS VS N S S VP S SV S S S VN A A N A A A A S A S S VN A VN VP VN S VN N VP VN R AV P S Vv

o

o

P R R R R R A R R R N N N A A A A A I A A A
T e S S
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/////////////////////////////////////////////////////////////////////////////////////////////////////////

_47954.176
16500

A=2.90m?

=~ Size of footing L :\E

=1.7m
Size of footing = (1.7mx1.7m)
Step:-3: Bending Moment calculation

M= %100

2

15364.8x1.7x.7252

= x100
2

©686470.45 kg-cm

Step:-4: Effective depth of Footing-d

Due to shear stress:
dX15364.8

100

_W
Vexb

261.2016 d,)

\%

_(19590.12—-261.2016 dy)
- 4.23x170

~d, =19.98cm=20cm
use 20mme bar
= Total depth=2 O+7.5+22;0

=27 .5cm

V, =(c-d,)XLxW =(. 725-

v} = .292Vf',

=(19590.12 —

=.292v210=4.23kg/cm?

//////////////////////////////////////////////////////////////////////////////////////////////////////////
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Step:-5

Area of tensile steel — As

_ M
S fsjd

686470.45
1400x.866x27

=20.97 cm?

2097 _
3.14

Number of rod = ©6.96 Nos=7nos

Use 20 mm ¢ as tensile steel.

100x3.14

Spacing, S= 057

=14.9cm=15cmclc

Step-6
Temp. Bar
Ast =.0025bt =0.0025x100x37= 9.25 cm?

Spacing ,S= %z 12.22 cm = 12.0 cm c¢/c

Footung-0O2

Step:-1

Load Calculation-w
Super imposed load =79781.296 Kg
Self wt.of Footing (8%) =6382.5 kg

Total load =86163.79kg

R e e i i T T  a a a  a  a a a R w e  RV vvvvl
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////////////////////////////////////////////////////////////////////////////////////////////////////////

. Size of footing 3
:S . Total load S
. Area of footing A = . , . o
3 bearing capacity of soil 2
> _86163.79 o
16500 N
. A=5.22m? 3
3 LxL =5.22 m? 3
L? =5.22
5 = size of footing =2.28m x 2.28m &
3 Step:-3 3
: Bending Moment calculation 3
3 Ic? _ 15283.77x12 L— >
. M= ~~ x100 c=—2 .
N 2 2 2 o
2.28-3
- =1742349.78 kg-cm === 3
3 =1 .
) Ste[:_):-4 B
- Effective depth of Footing-d
Due to punching shear:
: do =2 Vo =((I% = (a + d0) 2)xw 3
o bovo ::
_ ((2.282-(3+0.01d0) 2)X15283.77) _ 2 3
o do = 4x(30+d)x7.60 Vo =((2.28° - (3 + s
: 0.01d0) 2)X15283.77) 3
3 dy=36.17cm -
use 20mme bar 3
: - Total depth=36 . 17+7.5+2 +2 bo=4(a+dy)=4(30+d,) 3
3 =46.67 =47 cm vo=.53,/f ¢=.53V210=7.6 kg/cm? 3

//////////////////////////////////////////////////////////////////////////////////////////////////////////
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Step:-5

Area of tensile steel — As

M

As=rsya

1742349.78
" 1687x.88x36.17

=32.44 cm?

Use 20 mm ¢ as tensile steel.

100x3.14

Spacing, S= S7an

=9.68cm=10cmclc

S
b
S
b
S
b
S
b
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
‘ tep-
5
5
5
5
5
; Temp. B
; emp. bar
5
Ty
T
Ty
. = = = 2
3 Ast =.0025bt =0.0025x262x67.5= 44.21 cm
T
Ty
5
S
b
S
b
S
b
S
b
S
b
S
b
S
b
S
b
S
b
S
b
S
b
S
b
S
b
S
b
S
b
S
b
S
b
S
b
S
b
S
b
S
b
S
b
S
b
S
b
S
b
S
b
S
b
S
b
S
b
S
b
S
b
S
b
S
b
S
b
S
b
S
b
>

Spacing ,S= 23 5 55 cm = 2.5 cm c/c
44.21

Footnges-0O3

Step:-1

Load Calculation-w
Super imposed load =58786.09 kg
Self wt.of Footing (8%) =4702.88 kg

Total load =063488.98 kg

R e e i i T T  a a a  a  a a a R w e  RV vvvvl
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/////////////////////////////////////////////////////////////////////////////////////////////////////////

Step:-2

Size of footing

Total load

bearing capacity of soil
_63488.98
16500

A=3.85m?
LxL =3 .85 m?
> =3.85
L= 1.96m?

-~ size of footing =1 .96mx 1.96m
5878666.09
3.85

w =15269.14/m?

Area of footing A =

Upword pressure =

Step:-3

Bending Moment calculation

_wlc?_ 15269.14x1.96x.8052
2

M

x100 c=——-
2

=969688 .87 kg-cm =196-35

Step:-4
Effective depth of Footing-d

Due to punching shear:

dy =2 Vo =((L2 — (a + d0) 2)xw

bovg

(1.96%—(.35+.01d0) ?)x15269.14

_(
do =
4x(35+dy)x7.68

Ve =((1.962 — (.35 +.01d0) 2)x15269.14)

dy=27.69cm
use 20mm ¢@bar

 Total depth=27.69+7.5+= +2 bo=4(a+d,)=4(35+d,)

=38 cm vy=.53,/F c=.531/210=7.68 kg/cm?

//////////////////////////////////////////////////////////////////////////////////////////////////////////
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Step:-5

Area of tensile steel — As

_ M
S fsjd

969688.87
1400x.866x38

=21.05 cm?

Use 20 mm ¢ as tensile steel.

100x3.14

Spacing, S= 105

=14.91 cm=15cmclc

Step-6
Temp. Bar
Ast =.0025bt =0.0025x206x52= 26.78 c¢m?

100x1.13
26.78

Footing-0O<4

Step:-1

Load Calculation-w
Super imposed load =78645.41 kg
Self wt.of Footing (10%) =7864.541 kg

Spacing ,S= =4.22cm = 4.00 cm c/c

Total load = 86509.95 kg

Step:-2

Size of footing

R e e i i T T  a a a  a  a a a R w e  RV vvvvl
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/////////////////////////////////////////////////////////////////////////////////////////////////////////

Total load
bearing capacity of soil
_86509.95
15500

A =5.58 m?
LxL =5.58 m?
L[> =558
L= 2.36 m?

=~ Size of footing =2.36x2.36 m

78645.41
Upword pressure "3

o =15492.17Kg/m?

Area of footing A =

Step:-3

Bending Moment calculation

wlc?  86509.951x2.36x1.0552
== . x100 CZT

M

=18545.40 kg-cm

Step:-4

Effective depth of Footing-d

Due to punching shear:

_W
bovg

0 Vo =((L? = (a + d0) ?)xw

_2.36%2—(.25+.01d)?x86509.951

d
0 4x(25+d)x7.7

Vo =((2.362 — (.25 +.01d0) 2)x86509.951

dy =40.99=41 cm

- Total depth=41+7.5+=> +2 by=4(a+d,)=4(.25+d,)

=51.5cm =52 cm vo=.53,/f ¢=.53v210=7.68 kglcm?

Step:-5

Area of tensile steel — As

//////////////////////////////////////////////////////////////////////////////////////////////////////////
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_ M
S fsjd

_ 18545140
1687x.88x41

=30.12 cm?

Use 20 mm ¢ as tensile steel.

100x3.14

Spacing, S= 2012

=10.42 cm= 10 cm c/c

Step-6
Temp. Bar
Ast =.0025bt =0.0025x206x52= 26.78 c¢m?

100x1.13
26.78

Spacing ,S= =4.22cm =4.00 cm c/c

Foouang-0O05

Step:-1

Load Calculation-w
Super imposed load =116851.75 kg
Self wt.of Footing (10%) =9348.15 kg

Total load =126199.891 kg

Step:-2

Size of footing

R e e i i T T  a a a  a  a a a R w e  RV vvvvl
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Total load

Area of footing A =

_126199.89
16500

A=7.69 m?
LXL =7.69 m?
L* =7.69
L= 2.76m
=~ size of footing =2.76m x2.76m

Step:-3

Bending Moment calculation

_wlc?_ 15339.70x2.76x1.232
2

M x100

=5207521.35 kg-cm

Step:-4
Effective depth of Footing-d

Due to punching shear:

_ W
bovo

do

d _((2.76%—(.35+.01d0) 2)x15339.70)
0 4x(25+d,)x7.68

01d0) 2)x15339.70)

d, =44.76
- Total depth=44.76+7.5+=2 +2

=55.26 cm

= 56cm

Step:-5

Area of tensile steel — As

bearing capacity of soil

=1.23

Vo =((L? — (a + d0) 2)xw

Vo =((2.76% — (.35 +

by=4(a+d,)=4(25+d,)

v0=.53/f ¢=.53V210=7.68 kg/cm?

//////////////////////////////////////////////////////////////////////////////////////////////////////////
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_ 5207521.35
1687x.88x44.76

=78.36 cm?

Use 20 mm ¢ as tensile steel.

100x3.14
78.36

Spacing, S=

=4.004cm=4.00 cm c/c

78.36
3.14

25.08

nos of bar=

26 nos

Step-6

Temp. Bar
Ast =.0025bt =0.0025x206x52= 26.78 c¢m?

100x1.13_
26.78

=4.22cm = 4.00 cm c/c

Spacing ,S=

EORVE VS
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GRADE BEAM -01

Step:-1

Design Load Calculation-W

Self wt of beam = 1xlxix2400
100 100

1x£x£x2400

100 100

210kg/m

Super imposed load w =810kg/m
Design load w = 1020kg/m

Step:-2

Maximum Vertical Shear Force- V

WL_ 1020x3.43

V=—= 721530 kg

N

@
@D
w

EORVE VS



Effective depth-d

~ /Rb
10
k= 1400
0+5as
4373.25
= 237325 = .40
16.37X25

=10.33cm = 11cm j=1—

Using 6 cm total covering. Total depth D=11+6=17 cm. =0.866

R=.5x94.5x.866x.
40

So ok =16.37

Step:-5

Area of tensile steel — As

A== B2 512 om?

" fsjd 1400%0.866x17
Using 2-12 mm ¢ as main bar .

Step:-6

Check for shear stress- v

Ve=.292,/f'c

= 292y/210 =4.23  kg/ cm?.

— Ver _ wd
V=%a Ver=V " 150
1173 10250x35

T 30x17 =153—
= 2.3kg/ cm?<4.23 kg/ cm?. =1173kg
Hence Stirrups must not be required.
Nominal stirrup must be required.

Spacing of stirrup = 30 cm c/c.

00
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-7

Step

B P SR S

No need.

8

.
n

J el el e  ala  alr a  aa  aaa ll al a  al  aaY

4x3.1416x1.2

o = Nom

15.08 cm

Irrup-s

ing required for sti
No need.

Spac

Check for bond stress - u
1530

35.17x0.866x17

2.95 kg/ cm?.> U.n

So ok

P R R R R R A R R R N N N A A A A A I A A A

T s e

PN



GRADE BEAM -@2

Step:-1

Design Load Calculation-W

Self wt of beam = 1xlxix2400
100 100

= 210kg/m
Super imposed load =810kg/m

Designload W = 1020kg/m
Total design load W = (0xI=1020x3.45=35149kg

Step:-2

Maximum Vertical Shear Force- V

At cont. edge= 0.6x3519= 2111.4kg
At discount. Edge = 0.4x3519=844.56kg

Step:-3
Maximum B.M- M

_WL_3519x3.45
10 10

=x100= 121405.5 kg-cm.
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Effective depth-d

gl=

R=.5x94.5x.88x.359
— ’121405.5 214.96

25x14.96
=18.01 cm=18.5cm

Using 6.5 cm total covering. Total depth D=18.5+6.5=25 cm.

Area of tensile steel — As

_ M _ 1214055
S fsjd 1687x0.88x25

Using 2-16 mm ¢ as main bar

=3.27 cm?

Step:-6
Check for shear stress- v

Ve=.292,/f'c

=.2924/210 =4.23  kg/ cm?.

v
V= —

bd

_ 1231.65

25x35
= 2.01kg/ cm?<4.23 kg/ cm?.

Hence Stirrups must not be required.
Nominal stirrup must be required.
Spacing of stirrup = 25 cm c/c.
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2x3.1416x1.6
=10.05 cm

o = Nom

Irrup-S

d for sti

IoNn require

No need.

port

So ok

2111.4
10.05x0.88x18.5

Check for bond stress - u

9

No need.
-8

13.26 kg/ cm?.> Ui

N~
l-l
]
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Design Load Calculation-W
Self wt of beam= 1x.25x.35x2400=210kg/m

Super imposed load=810kg/m

w =1020kg/m

total design load=1020x4.6=4692kg

Step:-2

Maximum Vertical Shear Force- V

W 4692

V= == 22222346 kg.

Step:-3
Maximum B.M- M

wL 4692x4 6

M=— P x100= 269790 kg-cm.

Step:-4
Effective depth-d

M
Rb

269790
14.93x25
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= 26.88= 27cm
=10.80 cm. j=1—

Using 5 cm total covering. Total depth D=27+5=32<35 =0.88

R=.5x94.5x.88x.3
59

So ok =14.93
Step:-5

Area of tensile steel — As

M _ 269790
S fsjd 1687x.87x27

Using 2-16 mm ¢ as main bar

As=2.01cm?

Nos of rod:zﬁ:3.44z4nos

=6.88 cm?

Step:-6
Check for shear stress- v

Ve=.292,/f'c

=.2924/210 =4.23  kg/ cm?.

— Ver wd

" bd
_ 10516.2 1020x27

=10791.6-
25x27 100

= 15.57kg/ cm?>4.23 kg/ cm?. = 10516.2kg
Hence Stirrups must be required.

V'=V-V=15.57-4.23
= 11.34kg-cm

Step:-7

portion required for stirrup:
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460 11 34

=(G2Nx
=147.8cm
Spacing for stirrup = a+2d
=147.28+2x27
=201.84cm

Step:-8

Spacing for stirrup-s

UselOmm® bar stirrup

a,=1.57cm?

_Avfy_157x1687

1)s=
v/b  11.34x25

=9.34cm=9cm c/c
1.57
)_ ay _

= = =38cm c/c
0.0015b 0.0015x27

3)523222—7:13.5 cm c/c

Use 10 mm@ bar for stirrup 13.5cm c/c

Step:-9

Check for bond stress - u

u=— co = Non
gojd @

10791.6

== =4x3.1416x1.6
20.10x.87x27

=23kg/ cm?.> Ua =20.10 cm

So ok

Uai=222Y210229 25kg/cm?
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GRADE BEAM 04

Step:-01

Design Load Calculation-W
Self wt of beam = 1xlxlx2400xL
100 100

= 1x—x—x2400x3 45

100 10

= 724.5kg/m
Super imposed load =810kg/mx3.45=2794.5
Total design Toad W = 3519kg/m
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Maximum Vertical Shear Force- V

w_ 3519

V= 2= 22217595 kg.

Step:-03
1) Maximum B.M- M

M= VZL =22x100= 153956.25 kg-cm.

2)Registing moment M ; = Rbd?

=14.76x25x302 k= 51350

=332100kg-cm =.375

3) Extra moment M, = M-M;
= 153956.25-332100
= 178144kg-cm
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R=.5x90x0.875x0.
375

So ok =14.76
Step:-04

Area of tensile steel — As

1) Tensile reinforcement-

M 332100
L= =9.37 cm?
fsjd 1350x0.875x30

As1=

-_ M2

fs(d—-drn)

178144
1350(35-5)
4.39kg-cm
Total area of tensile steel,
As= Asit+ As2=9.37+4.39

=13.76

Use6- 22mm ¢ as main bar

Step:-5

Check for shear stress- v

Ve=.292,/f'c

=.2924/210 =4.23  kg/ cm?.

ASZ

— Ver wd

V= — Ver=V-—
bd cr 100
1402.5 10250x%35
= = 153———
25x30 3.45x100

= 9.85kg/ cm?>4.23 kg/ cm?. = 1402.5kg
Hence Stirrups must be required.

V'=V-V=9.85-4.15
= 5.72kg-cm

Step:-06:

portion required for stirrup-s

a = (C-d)x

=235

9.85
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=182.92cm
Spacing for stirrup = a+2d
=182.92+35
=252.92

Step:-07

spacing for stirrup

use 10mm ¢as stirrup a,= 1.57

we know,

_ ayfy_ 1.57x1350_
1) s = o —12.35cm

_ a, _ 157 _
2) s= 0.0015b  0.0015x30 34.88cm

3) s= g = 42—5=22.5cm

use 10mm@@12cm c/c

Step:-08

check for bond streess

v

_soxjd

1759.5
70.34x0.875%35

=0.816

3.23/fre_ 3.23+/200
D 3.2

Uai=

= 14.27kg/cm?

U<uan

so ok
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GRADE BEAM-05

Step:-1

Design Load Calculation-W
Self wt of beam = 1xlxix2400
100 100

= 1x£x£x2400
100 100

= 210kg/m

Super imposed load ® =810kg/m

Designload w = 1020kg/m

total design load W= wL= 1020x4.36=4447.2kg

Maximum Vertical Shear Force- V

V= Y= 4729993 6 k.

2

Step:-3
Maximum B.M- M

_wl_4447.2x4.36

M= . —Txlooz 242372.4 kg-cm.

Effective depth-d

_ |242372.4 -
- /m j=0.86
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=24 5cm= 25cm
R=16.49

total depth D= 25+5=30cm

Step:-5

Area of tensile steel — As

M 242372.4
Ag=—-= =7.00 cm?
fsjd 1400x0.866x30

Using 4-16 mm ¢ as main bar .

Step:-6

Check for shear stress- v

Ve=.292,/f'c

= 292210 =4.23  kg/ cm?.

— Ver _ wd
~ bd Ver=V " 100
1917.6 1020x30
= =2223.6—=
25x30 100

= 2.55kg/ cm?<4.23 kg/ cm?. =1917. 6kg
Hence Stirrups must not be required.
Nominal stirrup must be required.
Spacing of stirrup = 30 cm c/c.

V

Step:-7

No need.
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g0 = Nom

20.10 cm

4x3.1416x1.6

Irrup-S

Ing required for sti
No need.

Spac

Check for bond stress - u

2223.6
20.10x.866x30

B P SR S

425kg/ cm?.> U.n

So ok

3.23,/fr¢_3.23210

J el el e  ala  alr a  aa  aaa ll al a  al  aaY

23.25kg/cm?

1.6

Ua11=
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GRADE BEAM 06

Step:-1

Design Load Calculation-W

Self wt of beam = 1x——x-%x2400
100 100

= 1x2x22%2400
100 100
= 210kg/m

Super imposed load ® =810kg/m
Designload w = 1020kg/m
total design load W= wL= 2.8=2856kg

Step:-2

Maximum Vertical Shear Force- V

_ W_ 2856.2

=1428 kag.

Maximum B.M- M

wl_2856x2.80

1) B.M, M:?— x100= 999600 kg-cm. k=k=.40

2)Registing moment M ; = Rbd? j=j=0.866
=16.36x25x302 R=16.36

=368100kg-cm

3) Extra moment M, = M-M;

=999600-368100

= 631500kg-cm

B Y Y R e i e A R R AR Vv vy e
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Area of tensile steel — As

2) Tensile reinforcement-

M 368100
s1=——= =10.12 cm?
fsjd 1400x0.866x30

- M
~ fs(a—dr)
631500
1400(30-5)
18.04kg-cm
Total area of tensile steel,

As: A51+ A52:10 . 12+1804
=28.16cm?
Use11- 22mm ¢ as main bar

A52

Step:-5
Check for shear stress- v

Ve=.292,/f'c

=.2924/210 =4.23  kg/ cm?.

— Ver wd

= — Vo=V -
bd cr Lx100

1071 2856x%35

— =1428—-——"F-—

25x35 2.8x100

=1.22kgl/ cm?<4.23 kg/ cm?. =1071kg

Hence Stirrups must not be required.
Nominal stirrup must be required.

Spacing of stirrup = 25 cm c/c.

Step:-7

No need.
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50.24 cm
14.62kg/cm?

g0 = Nom
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Check for bond stress - u
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Stair Design

Given data,

Span length =3.43 m
Rise = 16 cm

Nos of riser = 11 nos
Tread =26 cm

Nos of tread = 10 nos

Tread space = 260 cm

Step- 1: load calculation-w

Given,
Design span, L = 3.37 m
Assume minimum thickness of weist slab,
S=15cm
Given, T = 26 cm
R= 16

1. Wt of weist slab = sVR? + T2x1x?

= 15 V162 + 262X1x-- = 42270 kg/m
2. Wtof step=12xR =12 x 16= 192 kg/m
3. Live load = 430 kg/m
4. Railing = 50 kg/m
Total w = 1094.7 kg/m
Total design load W = wl =1094.7x3.43 = 3754.82 kg
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Step- 2 : Maxm Bending moment—-M

3754.82 x 3.43

M = 2x100 = x100 = 160988 kg-cm

Step- 4 Effective depth of stair - d

D =

_ | 160988
15.61x100

=10.15cm

S|=

Using 16 mm @ bar and 2 cm clear cover
The total depth,t = 10.15+ 2+ 176 =12.95cm < 15cm

Hence ok,
Acceptable total depth = 15 cm
Actual Effective depth =15-2.8=12.20 cm

Step- 5: Area of tensile steel - As

M _ 160988
fgjd  1400x.87x12.2

As:

=10.78 cm?

Using 12 mm @ bar, as=1.13 cm

. spacing = 100xas -100X2.00 - 1855cm c/c
As 10.78

Using 16 mm @ bar @ 18.55 cm c/c

Step- 6: check for stress — v

v =— =274 _ 1 53 kglem?

bd ~ 100x12.2
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Step- 7: check for bond stress-u

4
2 0jd

1874.41
27.09x0.87x12.2

= 6.49 kg/cm?

Step- 8:Area of temperature bar-A's

A’s=0.0025bt
= 0.0025 x100x15=3.75 cm?

Using 10 mm @ bar , as = .79 cm?

100X%.79

~spacing = =20.93 cm=24cmcl/c

Using 10 mm @ bar@ 24 cm c/c

A RV VP A VA A VN VN S VS VS N S S VP S SV S S S VN A A N A A A A S A S S VN A VN VP VN S VN N VP VN R AV P S Vv

> 0= N=nD

100
=—X
18.55

27.09 cm

Hence ok

X1.6

Design ot lintel
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Load calculation-w

Design span length of beam, L=1.52+.15=1.65m

Thickness of wall =12.5 cm

Width of lintel =12.5 cm

Assume Total depth of lintel ,D =15 cm

Height of Wall hw =1.5m

Height of triangle, ht =(L\2)x tan 60 = 1.42 m<1.5 m
Trianguller calculation is acceptable .

Self wt. of Lintel w1 =1.65x.125x.15x2400 = 74.25 kg

WHt. of brick wall W, =.5x1.65x1.42x.125x1920 = 281.16 kg

Total load = 355.41 kg

Step -2

Maxm V. shear force

=394 177.70 kg
2 2

Step -3

Maxm B.M- M

= (%+%)x100

74.25x1.65  281.16x1.65
8 ' 6

= )x100

=9263.30 kg

Step -4

Depth calculation :

//////////////////////////////////////////////////////////////////////////////////////////////////////////
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M
RbD

9263.30
14.93x12.5

7.50 cm.

R=.5x94.5x.88x.359

Total depth = 7.5+5=12.5 cm.<21.5 cm.

Step -5
Area of tensile steel- As

M 9263.30
fsjd 1687x.97x7.50

=0.75 cm?

As=

Using 2-8mm dia bar.

Step-6
Cheek for shear stress —v

No need

Using 12mm ¢ bar and 5 cm clear cover .

10

1687
10+?§3;

=.359

0.359

=0.88

=14.93

SEPTIC Tank DESIGN
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AATTS
T w4,
2T AiI<F AR 166 AT SRRILE BR= SOE &I
tgvU wmDiqR Gi cwigvb = 135x80=10800 wjt/wb
=10.8 Nb wgUvi/w'b
AefivaKvj=24 N>oUv=1w'b
Kiyi Zifji avib ygZv = 10.8x1=10.8 Nb wgUvi / w'b
gibKwi,
Zifji Kiyi MfxiZv = 1.6 wg
K i Zj} ki +91dj === 6.75 eM© wgUvi
gibKwi ,
U&'vsiKicO > =B, % NO&", L= 3B
Zjt iki 191dj = LxB=3BxB = 3B?
kZ©OglZ,

3B?=6.75

B= |27
\/3

=15m
U&vsiKi %0’ NO" , L=3x1.5=4.5m.
Lwi gy? GjvKvi MfxiZv =0.5 m
Kiyi tgvU MfxiZv = 1.5+0.5 =2.10 m
Kiyigre=45mx 1.5mx2.1m
Check
gEbKwi,
w_Zvb MfxiZv = 25 cm.

1) w_2Zvb GjvKvi Avgzb =45X15x—  =169m?
2) ovR wefqvRb GjvKvi AvgZb  =0.033 x 100 =3.30m3

R e e i i T T  a a a  a  a a a R w e  RV vvvvl
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3.70 m3

1.00 m3

=9.69 m3
10.8 m3 hv 9.69 GjvKvi tP1q Tewk

tgvU

0.037 x 100 m3
4.5x1.5x1.6

0.01 x 100

GjvKvi AvgZb

vg
Ziji Rb&”™ RvgMyv §'Iv AviQ,

wWRvBb wVK AviQ]

3) weiqvwRZ ov gRyZ

4)
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ImvKwcU wWRvE

1gvU wmDigR cwigvb = 10800 m3

aiv hvk ,

gvwUi Aby 2eb ygZv =1500 m3/L cC")WZW‘bl
tmvKweUi KvhOKi AvgZb = 2220=9

Liv hvK
AvMgb biji wbiP TmVchiUi Kvh©Kix MfxiZv =4.5 m

tmvKweiUi Zji ki 1y1dj = —2 0 m?
imvKwciUi e&"vm =D nij,

ZDp2=2
4

4x2
T

=1.60 m

imvKwciUi e& vm D = 1.60 m.

EORVE VS
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31.19 m?
17.28 m?

17.34m3

Earth work in excavation

4x1.7x1.7x1.5
4x2.28%2.28x1.5

1.0

for footing

F3;=3x1.96x1.96x1.5

F1
F>
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F,=2x2.4x2.4x1.5=17.28 m®
Fe=1x2.76x2.76x1.5=11.43 m®

Total =95.06 m?

Rate analysis:

Cost of labour

(consider 10 m3, explain the terms lead=30m and lift 1.5 m)
Head massion—%Nos @ Tk.500/Nos=83 TKk.

Labour-4 nos@Tk.300/Nos=1200 Tk.
Lumsum- =100 Tk.

Total =1383 Tk.
Contractor profrit 10% of Total Tk.=138.3Tk.
Overhead cost 3.5% of total Tk. =48.41 Tk.
Vat 4.5% of total cost =62.24 Tk.

Total =1631.95 Tk.
1631.95

Cost for per m® = — 516319 tk.

Total cost for filling= 163.19x95.06=15513.27 Tk.

1.1:Earth filling for foundation:

% of total earth work in excavation

= §x95.06:19.01m3

Rate analysis:

Cost of labour

//////////////////////////////////////////////////////////////////////////////////////////////////////////
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consider 10 m?

compaction labour= 2 nos@Tk.300/nos=600Tk.
Labour-12 nos@Tk.300/Nos=3600 Tk.
Lumsum- =100 Tk.

Total =4300 Tk.
Contractor profrit 10% of Total Tk.=430Tk.
Overhead cost 3.5% of total Tk. =107.5 Tk.
Vat 4.5% of total cost =193.5 Tk.

Total =5031 Tk.
Cost for per m® = 5(1)%=503.1 tk.

Total cost for filling= 503.19.01=9563.93 Tk.

1.2: Sand filling:

Stair-1x2.26x4.65x.45=4.73m?

Ver-4x1.52x2.14x0.45=5.855 m3
At.bath+kitchen-4x1.52x1.52=.0.45=4.16 m®
C.Bath-2x1.25x1.60x0.45=2.079 m®
M.Bed-2x4.79x4.79x.45=20.65 m®

//////////////////////////////////////////////////////////////////////////////////////////////////////////
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Bed room-2x3.23x3.23x.45=9.39 m?
Drg.room-2x3.08x3.08x.45=8.54 m?
Dinning sp.-2x3.48x2.75x.45=8.61 m*
Bed room-2x3.48x3.48x.45=10.899 m?

Total =74.913 m?

Rate analysis:

consider 30 m*@Tk.1400/ m3=42000 Tk.

Cost of labour

Labour-12nos@Tk.300/Nos=3600 Tk.
Lumsum- =200 Tk.

Total =45800 Tk.
Contractor profrit 10% of Total Tk.=4580Tk.
Overhead cost 3.5% of total Tk. =1603 Tk.
Vat 4.5% of total cost =2061 Tk.

Total =54044 TKk.

2404 _1801.47 tk.

30

Cost for per m® =

Total cost for filling= 1801.47 x74.913=134953.27 Tk.

1.3: Brick flat solling work:

For footing:

F1=4x1.82x1.82=13.24m?
F,=4x2.43x2.43=23.61 m?
F2=3x2.13x2.13=13.61 m?

//////////////////////////////////////////////////////////////////////////////////////////////////////////
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F,=2x2.43x2.43=11.80 m?
Fs=1x2.74x2.74=7.50 m?

Total =69.76 m?
Fi=4x1.82x1.82=13.24 m?
F2=4x2.43x2.43=23.61 m?
F3=3x2.13x2.13=13.61 m?
F4=2x2.43x2.43=11.80 m?

Fs=1x2.74x2.74=7.50 m?

Total =69.76 m?

veranda- 3.5x2.14=7.49 m?
m.bed-3.5x4.79=16.76 m?

at. bath- 3.5x1.52=5.32 m?
bed room-3.5x3.23=11.30 m?
drg. room-3.5x3.08/=10.78 m?
kitchen-3.5x1.52=5.32 m?
dinning sp.-3.5x2.75=9.62 m?
veranda-3.5x2.14=7.49 m?
bed room= 3.5x3.48=132.18 m?
bed room-3.5x3.48=12.18 m?
veranda-3.5x2.14x=7.49 m?
kitchen-3.5x1.52=5.32 m?
dinning sp-3.5x2.75=9.62 m?
c. bath=3.5x1.6=5.6 m?
drg.room3.5x3.08=10.78 m?
bed room-3.5x3.23=11.30 m?
m.bed-3.5x4.79=16.76 m?

at bath-3.5x152=5.32 m?

//////////////////////////////////////////////////////////////////////////////////////////////////////////
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veranda-3.5x2.14=7.49 m?

total =183.72

Rate analysis for B.F.S

cost of materials is (considering 10m?(

Brick: 10x31 nos=310@Tk.9500/thousand=2945Tk.
Sand(F.M 2.5): 10x 0.02=0.20m3*@Tk.1400/m3=280 Tk.

Labour cost:

Massion-0.25 Nos@Tk.400/head/day=100 Tk.
Skill labour- 1 Nos @Tk.300/Head/day=300 Tk.
Lumsum- =50 Tk.

Total = 3675 Tk.
Contractor profit 10% of total tk. = 368Tk.
Overhead cost 3.5% of total tk. =129 Tk.
Vat 4.5% of total tk. =166 Tk.

G. Total =4338 Tk.

4338

Cost for per m? = =

= 433.8 Tk
Total cost for Brick Flat Solling(B.F.S) =(183.72+69.76)x433.8=109959
Tk.

1.4: Form work:

FOR GRADE BEAM :

BOTTOM : 4X4.69X.25 =4.69
SIDE : 4X2X4.69X.35 =13.13

For Grade beam-2 :

//////////////////////////////////////////////////////////////////////////////////////////////////////////
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Bottom : 3x3.50x.25 =2.625

Side : 3x2x3.5x.35=7.35

FOR GRADE BEAM - 3:

BOTTOM : 3X4.6X.25= 2.625

SIDE :63X2X4.6X.35 =9.66

FOR GRADE BEAM -4:

BOTTOM : 4X3.45X.25 =3.45

SIDE  : 4X2X3.45X.35=9.66

FOR GRADE BEAM -5:

BOTTOM : 4X4.36X.25 =4.36

SIDE : 4X2X4.36X.35=12.20

FOR GRADE BEAM -6:

BOTTOM : 1X2.79X.25 =0.69
SIDE : 1X2X2.79X.35 =1.95

T- BEAM -1:

BOTTOM : 4X13.23X.25=13.23

SIDE : 4X2X13.25X.45 =15.9

T- BEAM -2:
BOTTOM : 2X13.58X.25=6.79
SIDE : 2X2X13.58X.25=13.58
T- BEAM -3:

BOTTOM : 1X8.43X.25=2.10

P R R R R Ty
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SIDE : 1X2X8.43X.45 =7.58
T- BEAM -3:
BOTTOM : 2X4.34X.25=2.17

SIDE : 2X2X4.34X.25=4.34

FOR ROOTING BASE SIDE :

F1=4X7.28X.235 =6.84
F2 =4X9.72X.305 =11.85
F3 =3 X8.52X.355 =9.07
F4 =2X9.72 X.385=7.48

F5=1X10.96X.425 = 4.658

FOR LANDING BEAM

BOTTOM : 1.22X1.15X3 =4.209
SIDE :(1.22+1.15) X4X.15X3 =4.266

FOR SLAB
BOTTOM : 13.25X13.58X3 = 539.805

SIDE :(13.25X2) + (13.58X2)X.15X3 = 38.72

FOR COLUMN BELOW G.L:

C1: 4X1.2X1.5=7.2

C2: 4X1.2X1.5=7.2
C3: 3X1.2X1.5=54

C4: 2X1.4X1.5=4.2

C5: 1X1.6X1.5=2.4

FOR COLUMN ABOVE G.L

P R R R R Ty
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C1:4X1X12.2=48.8

C1:4X1X10

40.0

C1: 3X1X10=30

Cl: 2X1.2X10=24
C1:1X1.4X10=14

G. TOTAL = 948.93

TOTAL FORM WORK =948.93

TOTAL WORK FORM WORK =948.93X.025 =23.72

RATE ANALYSIS

CONSIDERING = 2.83

COST OF SUTTER : 8000

COST OF LABOUR : 2000 TK

LUMSUM  : 50

PIN =50
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F1—4Xl

F2—4X2 .

F3—3X2 .

F4—2X2 .

TOTAL =10100 TK

CONTRACTOR PROFIT 10% @ TOTAL TK =1010 TK
OVER HEAD COST 3.5% @TOTAL =354 TK

VAT 4.5% @ TOTAL TK =455 TK

G.L TOTAL =11919TK

PER COST =11919/2.83 =4211.67 TK

TOTAL COST = 4211.67 X23.72 =99900.81 TK

1.5: R.C.C work:

R.C.C Work for Footing:

.83x1.83x0.38=5.10 m?®

43%2.43%0.48=11.33 m?
13%x2.13x.40=5.44 m?

43%2.43x.35=4.13 m®

R e e i i T T  a a a  a  a a a R w e  RV vvvvl
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-1x2.7%2.7%.58=4.22 m®

total =30.22m?

R.C.C work for column:

for column below-G.L

-4%.30x.30x1.14=0.41 m3
-4%.30x.35x1.14=0.48 m3
-3x0.40x0.40x1.14=0.55 m?3
-2x%x.30x.35x1.14=0.24 m3

Cs-1x.40x.4x1.14=0.18 m3

total =1.86m3

Above G.L

C1-4x%.25x.25x12.6=3.15 m3

Co-4%.25x%x.30x12.6=3.78 m3
-3x0.35x.35x12.6=4.63 m?
-2x.25%.30x12.6=1.89 m3

-1x.35%x.35x12.6=1.54 m3

total =15 m3

For beam:

Grade beam-1(o/w) :1x46.73x.35x.35=5.72 m3
Grade beam-2 (I/w) :1x33.63x.25x.30=2.52 m3
Lintel:3x74x.25x.15=8.23 m3

beam (1) :3x12.62x.25x.25=2.36 m?3

beam (2) :3x6.64x.25x.25=1.245 m3

beam(3) :3x6.96x.30x.25=1.56 m3

A RV VP A VA A VN VN S VS VS N S S VP S SV S S S VN A A N A A A A S A S S VN A VN VP VN S VN N VP VN R AV P S Vv
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beam (4) :3x10x.25x.25=1.87 m3

beam(5) :3x14.79x.30x.25=3.32 m3
beam(6) :3x12.46x.30x.30=3.36 m3
Landing beam-3x2.26x.25x.125=0.21 m3

slab-1:3x13.25x13.58x.10=53.98 m?

total = 84.376m3

Total R.C.C=84.37+15+1.86+30.22=131.456 m3

Rate analysis:

Considering10 m?
Dry = 10x1.5=15 m®
Ratio-1+2+4=7

15x1
7

Cement=——x30=64.28=65bag

_15x2_
7

Sand 4.29 md

15x4
7

Khoa-

=8.57m3@350n0s/m3=2999=3000 Nos

Cost for materials:

Cement- 65 bag@Tk.490/bag=31850 Tk.
Sand -4.29 m*@Tk.1400/ m*=6006 Tk.
Brick-3000 Nos@tk.9000/thousand=2700 0 Tk.

Cost of labour:

Head massion: 1 Nos@ Tk.500/Nos/day=500 Tk.
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Massion- 3 nos@tk.400/Nos=1200 Tk.
Labour- 25 NOs@Tk.300/Nos=7500 TKk.
Curing-7Nos@Tk.250/nos=1750 Tk.
mix. machine-Tk.2000/ day=2000 Tk.
Vibrato m.- Tk.500/day =500

total =78306 TKk.
Contractor profrit 10% of Total Tk.=7830.6Tk.
Overhead cost 3.5% of total Tk. =2740 Tk.

Vat 4.5% of total cost =3523.78 Tk.
Total =92400.38 TKk.
Cost for per m® = 924f:))'g’8:9240.038 tk.

Total cost for R.C.C=9240.038 x131.456=1214658.43 Tk.

1.6: MS WORK

Long direction

@) 12 mm ¢ bar @ 15cm c/c. =10.00 x 41 =410 @ .89 kg/m =
364.9x4=1469 kg
No =41 st and 41 ckd

Ckd , 1 =10.60 m
St L=10.47 m x41 = 429.27 m @ .89 kg/m = 382.05x4=1528.2 kg
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EXt top

10 mm ¢ bar @30 cm c/c. =2.24x41=91.84 m @ .62 kg/m =56.94x4=
227.76 Kkg.

Nos =41

Middle
2.27x41x.62 =57.70x4= 230.8 kg.

Short Direction

12 mm ¢ bar @ 15 cm c/c.

_ 1325-15

No 5

+1

=90 Nos
St =45
k
Ckd L= 1325+.45x8x8 = 1294.80 cm = 42.05x45x.89 = 1684.74x4= 6736. 41 kg

St = 13.25x45x.89 = 530.66x4=2122.66 kg

Ext Top
10 mm ¢ bar @ 30 cm c/c. = 0.565 x 45 x .62 = 15.76x4=63.05 kg.

(i) 2.67x45x.62x 4 =297.97x4= 1191 kg
(i)  1.31x45x .62 =36.54x4=146.19 kg

Total slab steel = 13715.07 kg.
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Footing
F1

a) 20-20 mm ¢ bar @ 15 cm c/c. = 20 x 2.85x 2.46 = 140.25 kg
L= 300-7.5x2 = 2.85

D) 19-12mm @ bar @ 15 cm c/c. = 19x 2.85x.88 = 47.65 kg
= 187.9x4=751.6 kg.

E2
a) 25-20 mm ¢ bar @ 15 cm c/c. = 25x 2.46x 2.46 = 151.29 kg
L=261-15=246 cm.
b) 25-20 mm ¢ bar @ 15 cm c/c. =69.96 kg
= 221.25x 4 = 885 kg
E3
a) 22-20mm ¢ bar @ 15cm c/c. =1.92 x 22 x 2.46 = 103.51 kg
b) 22-12 mm ¢ bar @ 15 cm c/c. = 37.18kg.
=141.09x3 = 423.27 kg
F4
a) 25-20 mm ¢ bar @ 15 cm c/c. = 1.35 x25 x 2.46 = 83.02kg
b) 25-12mm ¢ bar @ 15 cm c/c. =29.7 kg.
=112.72 x 2 =225.45 kg
ES

a) 28-16 mm ¢ bar @ 15 cm c/c. = 2.22 x 28x 1.58 = 98.21 kg
b) 28-12 mm ¢ bar @ 15 cm c/c. = 54.7 kg.
=152.91 kg

R T Sy
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In total = 2438.23 kg

MS Work for column

Total 20 mm ¢ bar as main v. bar = 1956 kg
Total 16 mm ¢ bar as v. bar = 1325 kg

Total 10 mm ¢ bar as tie bar = 156 kg

MS Work for Grade beam
Total 4-16 mm ¢ bar as main bar = 4x109.47 @ 1.58 kg/m = 79.85 kg.
Total 4-12 mm ¢ bar as hanger bar = 2x109.47@.89 kg/m = 194.86 kg.

10 mm ¢ bar as stirrup =366 x 1.2 @ .62 kg / m = 282.3 kg.

MS Work for lintel

4-8 mm ¢ bar as main bar = 4x109.44 @ .39 kg/m. = 170.77x4=683.08 kg.
8- mm ¢ bar as nominal stirrup = 366 x .53 @ .39 kg / m = 76x4=304 kg.
T-beam

Total 20 mm ¢ bar = 48x4=192 kg

Total 16 mm ¢ bar =347.67x4=1390.68 kg

Total 22 mm ¢ bar = 68.15 x 4= 272.6 kg

Total 20 mm ¢ bar = 42.2x4=168.8 kg

Total 10 mm ¢ stirrups =44.5x 4=178 kg

Stair
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Total 12 mm ¢ bar = 358.12x11 =3938 kg

Total 10 mm ¢ bar = 121.04 x 11=1331.44 kg

Sunshade

W

10 mm ¢ main bar = 4.34x31 = 134.54 kg

10 mm ¢ as tem bar =2.69 x 31 = 78.01 kg.
w1

10 mm ¢ main bar = 2.6x25= 65 kg.

10 mm ¢ tem bar =1.58 x 25 =39.5 kg.

Septic Tan

543-10

Nos of Rod = +1=37 nos

Length =2.48 — 2x.5=2.38 m.

(i) 9-12 mm ¢ st bar as bar = 19x2.38@.89 kg/m.=40.25 kg.
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(i)  8-12 mm ¢ ckd bar as= 18x2.43 @ .89 kg/m = 38.93 kg.
Temp bar

12 mm ¢ as temp bar =17x5.33 @ .89 kg/m = 80.64 kg.

Total 8- mm ¢ bar = 987.08 kg
Total 10- mm ¢ bar = 3618.32 kg
Total 12- mm ¢ bar = 8939.98 kg

Total 16- mm ¢ bar = 6812.42 kg

Total 20- mm ¢ bar = 2646.80 kg

Total 22- mm ¢ bar = 817.80 kg

Total Steel = 36750.03 kg

RATE ANAYSIS

a. TOTAL STEEL = 36750.03 KG @ 60TK/KG =2205001.80 TK

1.7: st ClassBrick Work

Ground Floor:

Total length(CL)=56.38=39.01=95.39m
Brick work: 95.39x.125x2.5=29.80m?

Deduction:
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D;=7x1.2x2.1x.125=2.20 m®
D,=6x.80x2.1x.125=1.26 m®
W,;=5x1.8x1.2x.125=1.35 m®
W,=3x.60x.60x.125=.135 m®

Total =495 m?
Actual brick work=29.80-4.95=24.85 m3=25 m?3
Brick work for 15,27 34 floor:

Total length(CL)=54.14+55.61=109.75=110m

Brick work: 110x.125x2.5=34.375 m?
Deduction:

D;=8x1.2x2.1x.125=2.52 m®
D,=10x.80x2.1x.125=2.10m?3
W;=8x1.8x1.2x.125=2.16 m?
W,=4x.60x.60x.125=.18 m?

Total =6.96 m?

Actual brick work=34.375-6.96=27.41 m?
Total brick work = 3x27.41=82.245m?

All brick work=25+82.245=107.245 m?

Rate analysis:

Considering10 m?

Dry = 10x.35=3.5 m?
Ratio-1+6=7
Brick-10m*@410nos/ m*=4100

3.5x1
7

Cement=——x30=15bag
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Cost for materials:

Brick-4100Nos@tk.9000/thousand=36900 Tk
Cement- 15 bag@Tk.490/bag=7350 Tk.
Sand -3 m*@Tk.1200/ m®=3600 Tk.

Cost of labour:

Head massion: . 5 Nos@Tk.500/Nos/day=250 Tk.
Massion- 8 nos@tk.400/Nos=3200 Tk.

Ordinary Labour- 4 NOs@Tk.350/Nos=1400 Tk.
Curing labour- 2 nos@300/Nos=600Tk.

total =56300 Tk.
Contractor profrit 10% of Total Tk.=5630Tk.
Overhead cost 3.5% of total Tk. =1970 Tk.

Vat 4.5% of total cost =2533 Tk.
Total =66433.5 TKk.
Cost for per m® = 6641303'5 =6643.3 tk.

Total cost for R.C.C= 6643.3 x107.245=712460.70 Tk.

1.8: Plaster work:

Ground floor (in side )

Garage — L=9.45+1.52+4.4+4.6+6.5=26.46m?
Guard room-(3x2)+(3.78x2)=13.56 m?

R T Sy
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Store room-(3.2x2)+(2.1x2)=10.6 m?
Bath-(1.52x2)+(1.52x2)=6.08 m?

Bed room-(4.79+3.79)x2=17.15 m?
Ver-2x(1.52=2.14)x2=14.64 m?

At. Bath+kitchen-2x(1.52+1.52)x2=12.16 m?
c.Bath-(1.52+1.60)x2=4.86 m?
Bed-2:(3.23+3.23)x2=12.92 m?
Drg.room-(3.08+3.08)x2=12.32 m?

Dinning sp-(3.48+2.75)x2=12.25 m?
Bed-3:(3.48+3.48)x2=13.92 m?

Total =100.32 m?

Deduction :
D1=7x1.20x2.10=17.64 m?
D,=6x.80x2.10=10.08 m?
W;=5x1.80x1.20=10.8 m?
W,=3x1.20x1.20=4.32 m?

Total =42.72 m?
Actual plaster for wall=100.32-42.72=57.56 m?

Rate analysis:

Considering50 m?
Volume=50x0.012=0.6m?*
Dry = 0.6x1.5=0.9 m?
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Ratio-1+6=7

0.9x1
7

Cement=——x30=3.85=4 bag

Sand=22%°=0.77 m3

- =

Cost for materials:

Cement- 4 bag@Tk.490/bag=1960 Tk.
Sand -0.77 m*@Tk.1400/ m3=1078 Tk.

Cost of labour:

Head massion: % Nos@Tk.500/N0s=83.33 Tk.

Massion- 5 nos@tk.400/Nos=2000 Tk.
Labour- 8 NOs@ Tk.300/Nos=2400 Tk.
Lumsum - =200 Tk.

Contractor profrit 10% of Total Tk.=772.13Tk.
Overhead cost 3.5% of total Tk. =270.25 Tk.
Vat 4.5% of total cost =347.45 Tk.

Total =9111.169 Tk.

9111.169

Cost for per m? = — 18222 tk.
Total cost for plaster= 182.22x56.45=10488.78 Tk.

Outside:

(13.25+13.58)x2=53.66x3=160.98 m?

Actual total plaster work=(160.98-15)=145.98 m?
Rate analysis:

Considering100 m?

Volume=100x0.018=1.8 m*

)
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Dry = 1.8x1.5=2.7 m®

Ratio-1+6=7

2.7x1
7

Cement=——x30=11.57=12bag

2.7x6
7

Sand=="=—=2.31m?

Cost for materials:

Cement- 12 bag@Tk.490/bag=5880 Tk.

Sand -2.31 m*@Tk.1400/ m3=3234TKk.

Cost of labour:

Head massion: % Nos@Tk.500/N0s=166.66 Tk.
Massion- 10 nos@tk.400/Nos=4000 Tk.
Labour- 16 NOs@Tk.300/Nos=4800 Tk.

Lumsum - =200 Tk.

total =18280.66 Tk.
Contractor profrit 10% of Total Tk.=1828.066Tk.
Overhead cost 3.5% of total Tk. =639.82 Tk.

Vat 4.5% of total cost =822.63 Tk.

Total =21571.17 Tk.
21571.17

Cost for per m® = =———=215.71 tk.
100

Total cost for plaster= 215.71x145.98=31489.59 Tk.

Plaster work for 1t 2"d 3" floor:

siling
M. Bed-2x4.79x4.79=45.88 m?
Ver=4x1.52x2.14=13.01 m?
At.Bath-2x1.52x1.52=4.62 m?
Bed room-2x3.23x3.23=20.85 m?

//////////////////////////////////////////////////////////////////////////////////////////////////////////
»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»



/////////////////////////////////////////////////////////////////////////////////////////////////////////

Drg. Room-2x3.01x3.01=18.97 m?
C. Bath-2x1.52x1.60=4.86 m?
Kitchen-2x1.52x1.52=4.62 m?

Bed room-2x3.41x3.41=24.22 m?
Dinning sp.-2x3.48x2.75=19.14 m?
Stair room-2.26x4.65=10.51 m?
Landing-1.22x1.15=1.403 m?

Total =168.08 m?
=168.08x4
=672.32 m?

Rate analysis:

Considering100 m?
Volume=100x0.006=0.6 m?
Dry = 0.6x1.5=0.9 m?
Ratio-1+6=7

0.9x1
7

Cement=——x30=3.87=4bag

0.9x6
7

Sand= =0.77 m®

Cost for materials:

Cement- 4 bag@Tk.490/bag=1960 Tk.
Sand —0.77 m*@Tk.1400/ m3=1078Tk.

Cost of labour:

Head massion: % Nos@Tk.500/N0s=166.66 Tk.

Massion- 10 nos@tk.400/Nos=4000 Tk.
Labour- 16 NOs@Tk.300/Nos=4800 Tk.
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Lumsum - =200 Tk.

total =12204.66Tk.
Contractor profrit 10% of Total Tk.=1220.466Tk.
Overhead cost 3.5% of total Tk. =427.16 Tk.
Vat 4.5% of total cost =549.21 Tk.

Total =14401.50 Tk.

14401.50
100

Total cost for plaster= 144.015 x672.32 = 96824.16 Tk.

=144.015 Tk.

Cost for per m® =

Inside wall:
M.Bed-(4.79+4.79)x2x2x3=114.96 m?
Ver — (1.52+2.14)x2x2x3=43.92 m?
At.bath-(1.52+1.52)x2x2x3=36.48 m?
Bed room-(3.23=3.23)x2x2x3=77.52 m?
Drg.room-(3.08=3.08)x2x2x3=73.92 m?
C.Bath-(1.52+1.60)x2x2x3=37.44 m?
Kitchen-(1.52+1.52)x2x2x3=36.48 m?
Bed room-(3.48+3.48)x2x2x3=83.52 m?
Dinning sp.-(3.48=2.75)x2x2x3=74.76 m?

Stair —(2.26+4.65)x2x3 =37.38 m?
Landing-(1.22+1.15)x2x3 =14.22 m?
Total =631.28 m?
Deduction :

D;=8x1.20x2.10=20.16 m?

P R R R R Ty
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D,=10x.80x2.10=16.8 m?
W1=6x1.80x1.20=12.96 m?
W,=3x1.20x1.20=4.32 m?
W>5=4x0.6x0.6=1.44 m?

Total =55.68 m?

Actual plaster work inside =575.6 m?
=575.6x3
=1726.8 m?

Rate analysis:

Considering100 m?
Volume=100x0.012=1.2 m?
Dry = 1.2x1.5=1.8 m®
Ratio-1+6=7

1.8x1
7

Cement=

x30=7.71=8bag

Sand=12%°=1 54 m?

_7_

Cost for materials:

Cement- 8bag@Tk.490/bag=3920Tk.
Sand —1.54 m*@Tk.1400/ m3®=2156Tk.

Cost of labour:

Head massion: § Nos@Tk.500/N0s=166.66 Tk.

Massion- 10 nos@tk.400/Nos=4000 Tk.
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Labour- 16 NOs@Tk.300/Nos=4800 Tk.
Lumsum - =200 Tk.

total =15042.66Tk.
Contractor profrit 10% of Total Tk.=1504.266Tk.
Overhead cost 3.5% of total Tk. =526.49 Tk.
Vat 4.5% of total cost =676.89 Tk.

Total =17750.31 Tk.

17750.31

Cost for per m® = —og—177.50 Tk.

Total cost for plaster= 177.50 x1726.8=306507 Tk.

Outside plaster:

(13.25+13.58)x2=53.66x10.5=663.43 m?

Sunshade:

.10+.06

W1=2.1x.45x2+.45x( )x6=2.106 m?

.10+.06

W,=1.5x.45x2+.45x( )x3=1.46 m?

.10+.06

W3=0.9x.45x2+.45(

)x4 =0.954 m?

Total =4.52 m?
=4.52x3
=13.56+663.43
=676.99m?

W;=6x1.80x1.20=12.96 m?

W,=3x1.20x1.20=4.32 m?

W5=4x0.6x0.6=1.44 m?
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Total =18.72 m?
=18.72x3
=56.16 m?
Actual total outside plaster work=676.99-56.16=620.83 m?

Rate analysis:

Considering100 m?
Volume=100x0.018=1.8 m®
Dry = 1.8x1.5=2.7 m®
Ratio-1+6=7

2.7x1
7

Cement=

x30=11.57=12bag

2.7x6
7

Sand= =2.31md

Cement- 12 bag@Tk.490/bag=5880 Tk.
Sand -2.31 m*@Tk.1400/ m3=3234Tk.

Cost of labour:

Head massion: g Nos@Tk.500/N0s=166.66 Tk.

Massion- 10 nos@tk.400/Nos=4000 Tk.
Labour- 16 NOs@Tk.300/Nos=4800 Tk.
Lumsum - =200 Tk.
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total =18280.66 Tk.
Contractor profrit 10% of Total Tk.=1828.066Tk.
Overhead cost 3.5% of total Tk. =639.82 Tk.
Vat 4.5% of total cost =822.63 Tk.

Total =21571.17 Tk.
21571.17

Cost for per m® = =——-=215.71 tk.
100

Total cost for plaster= 215.71x620.83 =133919.24 Tk.

Paint work:

Plaster work and paint work same as

So paint work = total plaster work=3222.5 x 3 =9667.5 m?

RATE ANALYSIS
TOTAL COST =9667.5m?> X@ 28 Tk/m? = 270690 Tk.

1.9: Tiles Work:

veranda-1.52x2.14=3.25 m?

at.bath-1.52x1.52=2.31 m?

m. bed-4.79x4.79=22.94 m?

bed room-3.23x3.23-9.57 m?

c. bath-1.52x1.60=2.43 m?
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dinning sp.-3.48x2.75=9.57 m?
kitchen-1.52x1.52=2.31 m?
veranda-1.52x2.14==3.25 m?
bed room-3.48x3.48=12.11 m?
bed room-3.48x3.48=12.11 m?
veranda-1.52x2.14=3.25 m?
kitchen-1.52x1.52=2.31 m?
dinning sp.-3.48x2.75=9.57 m?
c.bath-1.52x1.60=2.43 m?
drg.room-3.08x3.08=9.48 m?
bed room-3.23x3.23=6.46 m?
at.bath-1.52x1.52=2.31 m?
veranda-1.52x2.14=3.25 m?

m.bed=4.79x4.79=22.94 m?

total =152.19m?

For four flat=4x152.19

=608.76m?

Rate analysis:

Considering100m?
Volume=100x0.02=2m3
Dry =2x1.5=3 m®
Ratio-1+6=7

Cement:%x30:8.7 bag

Sand—2x6—1.71 m3

o

o
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Tiles size = 20cmx20cm
Tiles need=2500 Nos

Cost for materials:

Cement- 8.7 bag@Tk.500/bag=4350Tk.

Sand(F.M 1.5) -1.71m*@Tk.1000/ m3=1710 Tk.
Cost of labour:

Head massion: 1 Nos@Tk.500/Nos=500 Tk.
Massion- 15 nos@tk.400/Nos=6000 Tk.

Labour- 17 NOs@Tk.300/N0s=5100 Tk.

Palising Labour- 100 Nos@Tk.200/Nos=20000 Tk.
Palis stone- =500 Tk.

Lumsum - =100 Tk.

=60010 Tk.

Overhead cost 3.5% of total Tk. =2100 Tk.

Vat 4.5% of total cost =2700 Tk.

Total =70811 Tk.

70811
100

Cost for per m? = =708.11 tk.

Total cost for Tiles= 708.11x608.76=10488.78 Tk.

2.0: Lime concrete

For chilakota=14.17x14.50x.075=15.40m?

Rate analysis:
Considering=7.5m?
Dry volume=7.5x1.5=11.25 m?

Ratio=2+2+7=11

Lime stone=">-"=2.05 m*@960 m*=1968kg
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Surkey=2.05 m?

11.25x7

Khoa = 1—-7.15 m3@300 Nos m3 = 2147.72 Nos

P

Cost of materials :

Brick=2147.72 Nos @tk.9500/thousand=20404 Tk.
Lime stone=1968kg@tk.20/bag=39360 Tk.

Khoa= 9 m3380/ m®=3420 Tk.

Surkey = 2.05 m® @tk.1600/ m3=3280 tk.

Cost for labour:

Head massion-0.5 nos @ Tk.500/Head/day=250Tk.
Massion-15 Nos@Tk.400/Head/day=6000 Tk.
Labour(woman)- 100 Nos@TKk.250/head/day=25000 Tk.

Lamsum- =100TKk.

Total =97814Tk.
Contractor profit(10% of total tk.) =9781.4 Tk.
Overhead cost 3.5% of total Tk. = 3423.49Tk.

Vat 4.5% of total tk.; =4401.64 Tk.

Total =115421 Tk.

_115421
7.5

Cost for per m? ]
=15390 Tk.

Total cost =15390x15.40 =237006 Tk.

2.1: Door work:

Door
Main Door =1 @ 25000 tk/nos = 25000 Taka
D(Room)= 30 @ 18000 tk/nos = 540000 taka

D1(Veranda & kitchen ) =15 @ 12000 tk/nos = 180000 taka
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D1( Bath room ) = 15 @ 3500 tk/nos = 52500 taka
Window

W

Thai Glass = 29x18 = 522 sft @ 475 tk/sft=262200 Taka

Grill =29x18= 522 sft @ 120 @sft/taka = 62640 Taka
Wi

Thai Glass = 22x18 =396 sft @ 475 tk/sft= 188100 Taka

Grill =22x18= 396 sft @ 120 @sft/taka = 47520 Taka
W,=(1.20-2x0.08+2x0.0125)x(1.2-2x0.08+2x0.0125)x3=3.40m?*

W30.60-2x0.08+2x0.0125)x(0.60-2x0.08+2x0.0125)x4=0.91m?3
Total palla = (17.21+13.4349.74+3.40+0.91)=44.69m3

Rate analysis:

Grill of Veranda

=702.74 sft @ 120 tk/sft = 84330 taka.

Plumbing and Fittings Work
Bath room = 15 @ 30000 tk/nos = 450000 taka
Pan = 15 @ 1250 tk/nos= 18750 taka

Commode =15 @ 7000 tk/nos =105000 taka

Electric Instrument

P R R R R Ty
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Total Electric cost = 7 unit @ 55000 tk/unit = 385000 taka

Water Tank

2 Nos @ 4000 tk/nos = 8000 tk

Paint cost

Rate = 1600 sft = 45000 taka.

Total cost = 3076.75 sft @ 28 tk/sft = 926963 taka.
Polithine
= 4x 20 = 80 kg @ 225 tk/kg = 18000 taka
G.l Cable =15 kg x4 =60 kg @ 95 kg / tk = 5700 taka
Tarkata = 4x15 = 60 kg @ 65 tk/kg = 3900 taka

Mixture & Vibrate Machine = 10 Nos @ 2000 tk/Nos = 20000
taka

Khoa Vanga= 42307 Nos @ 500 tk/thousand = 21154 taka.

Labour cost

Foundation to Grade beam

1)1543 sft @ 105 tk/sft = 162015 taka
2)4x1543= 6172 sft @ 140 tk/sft = 684080 taka
Septic Tank =30000 taka

R T Sy
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Total = 8158844 taka

2.2: White Wash

Total white wash work=Total plaster work

=2379.22 m?

Rate analysis:

Total cost =3019.75m?@Tk.15=45296.25 Tk.

2.3: PAINITING WORK:

DOOR:
D1: 8X3X1.80X1.2=60.48 m?

D2:  10x3x.80x2.10=50.4 m?

o
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1
L=5.51m

B=2.51m

Total: 110.88 m?
Rate analysis

4.32 m?

2.25x206.07 m =463.65 m?”
463.65 m?

Estimate for septictank

56.16 m?

1x5.51x2.51x2.58
35.68 m3.

=NxLxBxH

°
°
1) Earth work

2.4

WINDOW:

W1: 6X3X1.80X1.20=38.88 m?
W2= 3X3X1.20X1.20= 12.96 m?
W3=4X3X.60X.60

TOTAL

GRILL:

VER-1 : 4X3X1.52X2.14 = 39.03 m?
G. TOTAL = 206.07 m?
Considering Luvard Door 8 Window
The total work

Toatal painting work

P R R R R R R A R R A A N N A A A A I A A A
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H=2.58 m

2) Brick Flat Soling

=NxLxB N=1

=1x5.51x2.51 L=5.51m
=13.83 m?.
B=2.51m

Brick =13.83x31= 429 nos.

3) C.CWork(1:3:6)

=NxLxBxH N=2
=2x5.51x2.51x.15 L=5.51m

=4.14 m3. B=2.51m

Dry mortar = 4.14x1.5= 6.21 m3. H=.15m

Ratio= 1+3+6=10

Cement =i—? x1=0.62m3 @30 bag/ m3 =19 bag

Sand = %X3= 1.863 m3

6.21

Khoa = Wxs =3.73 m3® @ 350 nos/m3 =1305 nos

1) Brick Work
Long Wall

1t Fotting

=NxLxBxH N=2

R e e i i T T  a a a  a  a a a R w e  RV vvvvl
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=2x5.52x0.508x0.762

=4.27 m3.

2" Fotting
=NxLxBxH
=2x5.26x0.381x0.762

=3.05 m3.

3 Fotting
=NxLxBxH
=2x5.008x0.254x0.6858

=1.74 m3.

Short Wall
1t Fotting
=NxLxBxH
=2x1.5x0.508x0.762

=1.16 m3.

2" Fotting
=NxLxBxH
=2x1.5x0.381x0.762

=0.87 m3.

vvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvv
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L=5.52 m

B=.508 m

H=.762 m

N

2

L=5.26 m

B=.381m

H=.762 m

N=2

L=5.008 m

B=.254 m

H=.6858 m

N=2

L=1.5m

B=.508 m

H=.762 m

N=2

L=1.5m

B=.381 m

H=.762 m

R e e i i T T  a a a  a  a a a R w e  RV vvvvl
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3 Fotting

=NxLxBxH N=2

=2x1.5x0.254x0.6858 L=5.008 m

=0.52 m3. B=.254 m

H=.6858 m

Middle Wall

=NxLxBxH N=2

=2x1.5x0.254x0.6858 L=1.5m

=0.55 m3. B=.125m

H=.1.49m

Total brick work =11.61 m?3

Dry mortar =11.61 x.35= 4.07 m3

Ratio =1+6 =7

Cement =$ x1 =0.58 m3@ 30 bag/m3=18 bag
Sand =$x6= 3.5m3

Brick =410 x 11.61 = 4760 Nos

R.C.C Work

=NxLxBxH N=2
=5.51x2.51x.15 L=5.51m

=2.08 m3. B=2.51m

R e e i i T T  a a a  a  a a a R w e  RV vvvvl
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H=.15m

Dry mortar =2.08 x.1.5= 3.14 m3
Ratio =1+2+4 =7
Cement =# x1 =0.45 m3@ 30 bag/m3=14 bag

Sand =#x2= 9m3

Khoa = ¥x4 - 1.80 m3 @ 350 nos/m3= 628 Nos

Total Cement =51 bag.
Total Sand = 6.26 m?

Total Brick = 7122 Nos

AT aABIACBE

QFBl TR a7 G=s

Landing=1.22m
Stair room=2.26mx4.65m
Trade=10

Riser=11

Afefa SqeNfed Tea=27x10=270cm=2.70m

AofE TeleTS< n9=16x111=176cm=1.76m

R e e i i T T  a a a  a  a a a R w e  RV vvvvl
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1) 8B SERLE 19=v2.702 + 1.762=3.22m
S I SR=1.13m

SIOE FERF S97=0.10m

R.C.C IO S=1+1=3.22x1.33x0.10=0.36386m>
2) Landing length=1.22m

Width=2.26m

Thickness=15cm

R.C.C Fo(d SAMNIN=1.22x2.26x.15=0.41358m3
3) Landing beam length=2.26m
Width=0.2o0m

Thickness=0.20cm

R.C.C FIod SAMI=2.26x.20x.20=0.0904m?

4)step:-0.5x0.27x0.16x1.13=0.0244 m?
T(-1B R.C.C FITd SRAMNIN=0.36386m3+0.41358m3+0.0904m3+0.0244 m3

R Bf sCR @9 ©==0.89224 m*x2=1.7844 m?

SOl AO=1.7844x1.5=2.67672 m?

IO AC-1o1zreT=1+2+4=7

Cement=wx30=12 bag

Sand=w=0.764 m?3

_4x2.67672

Brick x418=650 Nos
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T T TRY="+1=8 B

ML=3.22+1.22+10x0.016=4.6m
A0 \%‘r_«l— x4 6x8=58kg
Nos of temp. bar=$+1=l6@f
MFL=1.22m

\‘3@?_«[— x16x1 22=13kg

Extra top Iength— 322 0.805+2x10x0.12=1.125m

1.22x100

A=
13.5

+1=10 Nos

\‘3'\’5?_-\[— x10x1 25=17.75kg

B 8TH=(58+13+17.75)x2=177.5 kg
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S.L Description guantity
NO

1 Earth work In 95.06m3
excavation

Unit rate

163.19/ m3

Costing Schedule

Total cost

15513.27
Tk.

2  Earthfilling in 9.01 m3
foundation

503.1/ m3

9563.93 Tk.

3  Sand filling 74.913 m3

1801.47/ m3

134953.27
Tk.

4  Brick flat solling 253.48 m?

433.8/ m?

109959 Tk.

5 C.Cworkin 11.56 m3
plinth(1:3:6)

6000/ m3

69600 Tk.
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6 From work 23.72m? 4211.67/ m? 99900.81
Tk.
7 R.C.C(1:2:4) 131.456 9240.04/ m3 1214658.43
m3 Tk.
8 M.S work 36750.03 Tk.60/kg 2205001.80
kg Tk.
9  1%class brick work 107.25m? 6643.3/ m? 712460.70
in superstructure Tk.
wall(1:6)
10 plaster work 1903.21m? 215.71/ m? 266266.02
Tk.
11 Tiles 608.76 m? 708.11/ m? 10488.78
Tk.
12 lime concrete 15.40m3 Tk.15390/15.40m3 237006Tk.
13 Door, Window 4304698
with all extra Tk.
work
14 STAIR 272570tk.
15 SEPTIC TANK 183490tk

Total cost of building= 9937800 Tk.
COST OF PER Sq/Ft = 5125.22 Tk.
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1500 Tk.(per floor)

1940 sft

Total cost of building= 11640000 Tk.

COST OF PER Sq/Ft = 6000 Tk.(all floors)

COST OF PER Sq/Ft

Plinth Area
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