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2. INTRODUCTION

GENERAL:

Construction +technique and culture of Architect has bee

s

very much improved nowadys. However due to radical changes takes
place in the civilization and etc., other factors such as
reduction in residential area, day by day in urban zones cost
factors, tax pattern and fscilities in and around the vicinity
aestabetic sence etc., has Justified the performance of

maltistoreyed apartments.

With the increase in the numbers of stories, R.C.C farms are
designed to take all the loads with the opening between oolumns
enclosed by brick panel walls. This +type of construction
considerably reduces the welght of the foundations. The earth
auake stresses which proportional +to the weight of the structure
become small.

The design deals with a variety of structural eelements like
slabs, beams, staircase, water tank etc. The prrocedurre
followed here in generally is in accordance with Indian standard

specification and National Building code.

Scope of Present Work
To cater the need of housing work increasing population, a
project consist of an apartment with five stoﬁ?as is planned and

design in the preé@t Project e,
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PLINTH AREA DETAILS

Ground Floor = 444.90 S5q.m
First Floor = 444.9 Ba.m
Second Floor = 444.9 Sq.m
Third Floor = 444.9 B5q.m
Fourth Floor = 444 .9 Sq.m

Totally 2@ Flats, 4 in each floor are provided in this appartment

ANALYSIS AND DESIGN

The entire design of frames, footings are based orl
“LIMIT STATE DESIGN™ as per relevant codes viz. 1S:456-1978 and
Design Aids to 15:456-1978 etc., Designed mix M15 for concrete
and steel grade of Fedlb. The analysis is done by DIRECT
STIFFNESS METHOD and the design has been done by LIMIT STATE
METHOD.

ORIENTATION OF BUILDING
The orientation of the building should be su.ch that 1t
attains maximum benifit from the nature and at the same time 1t

is protected from harmful effects.

VENTILATION

The object of ventilation is to maintain air circulation in
the rooms &and in the building for proper ventilation windows
should have minimum area of 1/8th of floor arez of the room and
the area of doorZs and windows should not be less than 1/4th of

the floor area of the room.



DRAWING ROOM
Drawing room should be well lighted and ventilated and this
room services as a recreation room, study room, entertalning room

aetc.

DINING ROOM
Dining room is provided with & cup-board and a wash basin.

BED ROOM

Bed rooms should be located so that they are ventilated well
and at the same time provide privacy.
KITCHEN

It should be provided in rear corners of the bullding. It
should be connected with dining room and well ventilated. BSink
should be provided for washing facilities and sufficient number
of shelves should alsc be provided.
BATH AND WATER CLOSET

Bath and water closet should be provided in'reanf of the
building seperately so that the two can be used at a time. Good
ventilation should be provided and should be fitted with
shower,wash basin, shelves,brackets etc.
STAIRCASE AND LIFT

The staircase are well ventilated and 1lighted and are
constructed for easy passage of the 1nma§?§ As in this

project,the number of sto%%es are five,lifts are also provided



WATER SUPPLY AND DRAINAGE

An elevated water tank is provided.Water supply is given to
each flat by proper network of pipe lines.

A septic tank 1is provided for satisfactory drainage of
sewage. Harmful waste water such as water from kitchen can be
satisfactorily disposed.

ELECTRICAL WIRING AND DISTRIBUTION

The exact position of all mains,plug points etc.should b

Py

determined in advance so that holes,silts etc. can be left in
atructural units. Recessed conduct type is suggested for wiring.
FLOORING

Now a days it is advisable to use mosalc tile flooring for
better performance and appearance. The type ,dimension snd laying
is accorrding to IS :8@09-1857.
DRAWINGS

The detalled drawings showing floor plans, sectional,

elevational and structural drawings are also attached.



3. SYNOPSIS

The project deals with structural deslign elements.

a ] SBtructural planning

b 1 Design of structural members

1 1 Design of slabs

A%}
o

Estimation of loads
3 ] Anslysis of structures

Design of beams

D o b

]
1 Design of columns
1 Design of footlngs

7 1 Design of stalrcase

0
[~}

Design of septic tank

g ] Design of elevated water tank

c¢ ] Structural and architectural drawing and
approximate estimation of the multistoreyed
apartment.



The multistoreyed residential flat 1s a typical reinforced

concrete framed structure with a total number of 20 flat.

Each flat of the building with a living room, 2 bedrooms,

dining room, kitchen snd tollet.

Car parking 1is provided 1in the backside of ground
floor.Ducts are provided for service line and wastes.A stalcase

is also provided.

The analysis has been done by DIRECT STIFFNESS METHOD and
the design has been done by LIMIT STATE METHOD. The project has
been computerized and the prrogram is written in FORTRAN - 77.

M15 concrete and Fe41bd steel bars have been used.

An approximate detailed estimation of the multistoreyed

residential flat iz also made.



4. STRUCTURAL DESIGN

The structural design of members is done under the following
stages.

(a) Structural planning

(b) Design of structural member

(1) Design of slab

(i1) Estimation of load
(ii1) Analysis of structure
(iv) Design of beams

(v) Design of columns
(vi) Design of footing
(vii) Design of stalrcase
(viii) Design of septic tank
(ix) Design of water tank

(c¢) Structural drawing and detalling

,A,.




(a) STRUCTURAL PLANNING

This involves determination of the form of the structure,

+the materials for the same,

its components, the method of analysis and the

structural design.

After getting an architectural plan of the

atructural planning of the building frame i3 done.

determination of the following.

(a)
(b)
(e}
(4)
(e)

Column position

Beam location

Spanning of slabs

Layout and planning of stalrcase

Type of footing

the structural system,

the layout of

philosophy of

building, the

Thi=z involves



(b) DESIGN OF STRUCTURAL MEMBERS

In our project, we have chosen the limit state method for

the design of structural members.

The main object of limit state method is to  achleve an
acceptable probability that a structure will not become
unservicesble in its 1life, i.e. it will not resch a limit state.
A atructure with appropriate degree of reliability should be able
to withstand safely all loads that are liable +to act on it
throughout its 1life and it should also satisfy the serviceablility

reaquirements, such as, limitations on deflection and cracking.

In the limit state design, the loads, permissible stress and
factor of safety are determined. The design loads are obtained
including the load factors. The partial safety factors are based
on statistical and probabilistic grounds. These all factors are
based on statistical and probabilistic grounds. These all
factors have been considered and the design program is written in
FORTRAN-77. Thus this method is a more scientific approach for

the design of reinforced concrete structures.



[ 11 DESIGN OF SLABS

INTRODUCTION

Slabs are designed by limit state method using
15: 456--1978. All the slabs are monolithic with the beams on

all the four edges.

Liveloads for slabs are taken from IS: 875 - 1978 The
bending moments for two way and one-way continuous slabs are
determines using the bending moment co-efficient given in I5:

456--1878.



ROOF SLAB:

SLAB: 1 (3.66m x 2.44m)

Assume overall thickness of slab as 149mm and effective

depths as 12@0mm.

Lx = 2.44 + ©.12 = 2.56m
Ly = 3.66 + ©.12 = 3.78m
Ly 3.78
. = 1.48 < 2
Lx 2.586
Here, two way slab.
TO FIND TOTAL FACTORED LOAD:
Self welght of slab - p.14 x 25 =  3.50 KN/m"
Melght of weathering course = 2.25 Kmed
Total dead load = 5.75 KN/m®
}ﬂive Load (access provided) = 1.50 KN/m2
Total Load - 7.25 KN/m®
Total factored load = 1.5 x 7.25
2
= 1@.875 KN/m
SHORT SPAN COEFFICIENT:
Negative moment at support = @.857
Positive moment at midspan = ?.043
LONG SPAN COEFFICIENT
Negative moment at support = @3.063

Positive moment at midspan = 0.9043



DESIGN MOMENT

o

Long span fo M = WLx™
- Support ?.953 3.72 x 18° N -mm
- midspan 2.043 3.2 % 1@6 N-mm

Short Span
_ Support @.057 4.90 x 12° N-mm
- Midspan @.043 3. g2 x 10% N-mm

For Mib5 - Fe 415

Ru max = @.36 ock xumax (1-9.42 xumax)
= 2.7 N/mm °

Mu max - Rumax x b.d® = 2.7 x 1000 x 120 °
- 29.81 x 12° N.oom> 4 x 18°Nmm

(Ma max =  4.20 x 10° N.mm)

0.K for strength

BM 1/2
Effective depth 4

1

£.138 GckB

- p—

T -
4x1@6 1/2

2. 138x15x 1000
= 43.95

d = 44
Provide effective depth as 120 overall depth as 149mm
4 = Provided = 12@mm » d required
Hence O.K.

Main steel area 1is obtained using equation:

Ast = 1 - .4
Fy Jockbd”®




LONG SPAN

Aren of steel @ mid span

?.5 x 15 1 - 4.6 x 3.02 X 1zé”\
Asty = 1 - x 1000 x 14
415 + 15 x 19000 x 149
J -
- 60.5mm°

Provide 8mm ¢ bars,

oy
n/4 x 8%

x 1900

i1

Spacing of bar
62.5

830. 8mm

The spacing of bars 34 or 45H0mm (34=360 or 45@) whichever 1s
less.

Provided 8mm ¢ bar @ 36@mm c/c spacing
(1000 x n/4 x 8°)/360

139.63 mmZ > 00 5mma

Asty provided

t

1]

Hence safe
Distribution Steel
Ast = @.12%bd
= @3.12/190x1000x%140
= 168mm2
Provide 6mmg bar

n/4x62

Spacling = x 1999 = 168.3mm

168

This Reinforced is provided in the edge strips @ spacing not

greater than 5d or 45@ whichever 1is less.

Provided 6mm ¢bars @ 165mm c/C spacing

Ast provided = 171 . 36mme>168mm>



CHECK FOR SHEAR

WLx 12.875 x 2.56
max SF = S =
2 2
= 13.82 KN
13.92 x 19°
Nominal shear stress = vV =
+ 10090 x 120
= ?.116 N/mm>
100 Ast
Fercentage of steel = e
1000 x 120
= @2.116%
Permissible shear stress e = @.35N/mmé
Shear Strength = K. Tc
K for D = 120mm = 1.3
Shear strength = 1.3 x ©.35 = ©2.455 N/mm2 is greater than - OK

CHECK FOR DEVELOPMENT LENGTH @ SHORT EDGE

—
Fy Astx
Ml = 2.8 fy x Ast ] d4d - —
g ockxb {
| J— —t
415 x 139.63*}
= @.87 x 415 x 139.63 120 -
15 x 1998
_ PO |
- 5.85 x 1g ° Nmm

SF = 13.93 x 18° N

Anchorage length of bars @ 9¢ including 69Jmm strailght length

L = 60 + 8¢ = 124mm
Development length Ld = 66 ¢ = 448mm
1.3 M1
56¢< + Lo

v

E6g<  481.4



SLAB 6 (6.7m x 2.44m)

\ssume thickness of slab is 12¢mm and overall thickness is

Ly 6.82
e = 2, 66>2M
Lx 2.56

Jenice one way slab
rotal factored load = 18.875 KN/m>

L
Minimum depth of =steel 4 = ——
ABTOA

Let a=2@, B=1, T=1, 8=1 & A =1
2440

4 = = 12Z2mm
20

i

Let us adopt overall depth D 150mm

Total factored load of slab 18.875 KN/m"

H

Wulxz
Max BM

+8

18.875 x 2.56°

8

8.9 KNm
Assume steel consists of 1Pmm bars with 15mm clear cover.
Eff. depth = 150-15-5 = 130mm

Walx

il

Max S.F.
+2

13.3KN

Depth of the slab is,

?.138 ock bd 2

8.9 x 18°

BM

4 9.138 x 15 x 1002

65.57Tmm.

14@mm



Adopt eff. depth
D

Area of tension is

M

s.9 x 12°

Ast

Use 10mm

Ast = 218.20> 216.21mm

Hence 0.K.

= Tomm &and

= 9Pmm

Fy x Aztx i

= ©.87 x fy x Ast x | d - |
- —
415 x Ast |
= @.87 x 415 x Ast Rl D — 5
15 x 1000 |
S |

= 216. Z2mm°

¢bar @ 368mm c/c
2

Temperature Reinforcement equal to @.15% of the gross

concrete area will be provided in the long direction.

.15
100

H

Usze 6mm ¢ M.S bars

Hence 0O.K.

CHECK FOR SHEAR

% of tension steel =

135mm

x 1900 x 99

2

@ 205 mm c/cC

28.27 % 1000/205 = 137.9 > 135mm°

190 Ast

bd

199 x 137.9

1900 x 99

= 2.153%



Shear strength of concrete for ©.153% steal

c = @.BSN/mm2
-
c = K. ¢ = 1.256 x 2.35 = @.44N/mn”
vu 13.3 x 10° .,
v - - =z @.147 W/mm”
bd 1000 x 99
2

?.44 > ©.147 N/mnm
Hence O.K.

The slab is safe in shear.

CHECK FOR DEVELOPMENT LENGTH
Movement of resistance offered by
1Pmm ¢bars @ 720 mm c/c

Ast x Fy
ML = @.87 Fy Ast a - s

Fek.b

i i

[ﬂ 137.9 x 4.15
= .87 x 415 x 137.8 99 -
15 x 1000

-

i

4.29 x 10°Nmm

3

v 13.3 x 1@°N

1

Let us assume anchorage length Lo = @

M1 1.3 x 4.28 x 1@

v 13.3 x 19
$< T7.49mm

Hence 0O.K.



"HECK FOR DEFLECTION

18@ Ast

% of steel at midspan =
bd

199 x 137.9

1000 x 99

it

@.153%

Modification factor T 1.6

(page 232 Ashok K.Jain)
(Fe 415)

Allowable L/d = 29 x 1.6 = 32
Actual L/d

[§]

2560/99 = 28.44 < 32
Hence 0O.K.



DESIGN OF FLOOR SLABS

Minimum live load of floor area is taken as 2.00 KN/md‘

SLAB 1 (3.66 X 2.44m)
Assume thickness of the slab as 1 2@0mm
Ly

Lx

= 1.48 < 2

Two way slab,

Here the slab is discontinuous on one edde.

0 FIND TOTAL FACTORED LOAD.

Self wt of slab =  @.14 x 25 = 3. 5KN/m°
3
Wt. of weathering coarse = 2. 25KN/m”
2.00 KN/n°
Live load = 5
7.75 KN/m”
Total factored load = 1.5 x 7.75

= 11.63 KN/m*

Short span coefficient

Positive moment at midspan = @.043
Long span coefficient

Positive moment at midspan = @.043
Design Moment
Short Span o M= WLx2
-Mid span @.043 3.277 x 12° Nmm
Long Span

-Mid span ?.043 3.277 x 12° Nmm



nending moment = 3.277 % 1@6 N mm
For Mi5 — Fegis
R max = 2.97TN/mmg
Mumax = Rumax bd2
. 2.07 x 1000 x 120°
. og.81 x 19 © Nmm > 3.277 x 1P 5 Nmm

Hence it is 0.K. for strength

BM
Required effective depth d=\
4 ©.138 ckb

| 3.277 x 10°
!

¥ 9.138 x 15 x 1000

e = 39.8mm
Provide effective depth as = 120mm
Overall depth D = 14Q0mm

Hence 4’ provided is greater than '4’ required.
Hence 0.K.
Short Span

Area of steel required at midspan

.5 x 15 (— 4.6 x 3.277 x 12&7]

Astx = i - x 1009 x 120
415 15 x 19890 x 12€L~J
| T—
= 77 .74 mn®
Provide Bmm ¢ bar.
Spacing = 652.5mm

The spacing of bars should be 3d (36@mm)} or
A5@mm which ever is less as pel 168 code.
FProvide Smm ¢ bar @ 36@mmc/c spacing.

o A o BE = 139. 63577 . 4mn’ OK



ONng Span

™

Area of steel at Asty = 77.04mm
orovide 8Smm ¢@ 36@mme/c spacing.
sstx provided =  139.63> 77. G4mm®
Hence safe
Distribution steel

Provide 6mm ¢bar 165mm c/c spacing
At corners with one edge discontinuous

At . 163 =  84mm°

2
Provide 6mm ¢ bar @ 335 c/c spacing
st (Provided) = 84.4 mm”

Hence safe

Check for shear

H

Max shear force WLx

r
&

11.63 x 2.56

s
o

= 14.89 KN
14.89 x 19°
Nominal shear stress v =
10092 x 120
- p.124N/mn°
100 Ast
% of zteel = = $.116
bd
Permissible shear stress c = Q.BEN/mmz
K for D = 120mm = 1.3
Shear strength = 1.3 x .35

{1

3. 455N /mn>

> @.128N/mma Hence safe



“heck for development length at short edge.

Fy Astx
M1 = @.87 fy Ast |d =
ckb
ey
415 x 139.63
= #.87 x 415 x 139.63 {120 -
15 x 1008 §
-
- 5.85 x 10°Nmm
Shear force = 14.88 x IZBN

Anchorage length of bars at 99 including 69mm straight length
Lo = 124mm
Development length Ld = 56 ¢ = 445mm
56 ¢ < 1.3M1/V+Lo
¢ < 11.33 mm

Hence safe.

Slab 6 (6.7 m x 2.44m)

Assume thickness of aleb as 120mm
Ly
i z 2.66 > 2mm
Lx

One way slab

Total factored load = 11.63 KN/m®

Minimum depth D = 150mm

Total factored load of slab = 11.63 KN/m2
2
WulLx
Max BM = B e
8

11.63 x 2.56%

8

= 9. 53KNm



Assume steel consists of 19Pmm ¢bar with 15mm clear cover.
Effective depth = 139mm

Wulx
Max shear Force = = 14.89KN

-
2

Depth of the slab

™

BM = ?.138 ock bd
9.53 x 12°
a =
?$.138 x 15 x 1003
= 67.85mm
Adopt effective depth = T @mm
and overall depth D = 9mm
Area of tension 1s,
FyAstx
M = @#.87 x fy x Ast x jd - —
ckb
6 415 x Ast
9.53 x 1@° = ©.87 x 415 x Ast 120 -
16 x 1000
_ 2
Ast = 232.4 mm
Use 1@mm ¢ bar @ 335 mmc/c
Ast (Provided) = 234.452 > 232.41mm2

Hence 0.K.
Temperature reinforcement equal to @.158% of the gross

concrete area will be provided in the long direction

@.15

= x 1902 x 99
100

= 135mm=

Use 6mm ¢ MS bars @ 250 mm c/c

A cvavdded = 137.9 > 135mm° Hence O.K.



"heck for Shear

19@AsT

P

bd

t

% of tension steel

"

9.153%

H

3. 35N,/mm°

c = K. ¢ = 1.25 x ©.35

1

@.44/mm”

Vu 14.89 x 10°

bd 1000 X 90

@.165n/M4°
2.44 > ©.1650/M

Hence 0.K. (Safe in shear)

Check for development length

Moment of resistance offers by 1@0mm par ® 720mm ﬁ/c
{Ast = 137.9mm )

wi =  4.29 x 1@° Nmm
¢ = 14.89 x 10 ° N
Let us assume Lo = 7]
¢< 6.63mm
Hence O.K.

Check for Deflection

190@ Ast
% of steel at midspan = i .
bd

19@ x 137.9

1900 x 9@

@.153%
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t21] LOAD DATA

ESTIMATIO N OF LOADS

The loads acting in beams are the shear at the end of the
slab. If +the beams are supporting two—way slabs, the lcad
distribution is trapezoidal on long beams and triangular on short
beams with base angle of 45. The ordinates of trapezoidal and

triangular 1oad is qLx/2.

In +the case of intermediate beam, it is the sum of slab
shears on two sides of the beam. The triangular and trapezoidal

loads are converted into equivalent uniformly distributed loads.

In case of oneway glab the load transferred to the beam
along the short edge may be approximately taken equal Lo the area
of the triangle having height equal to Lx/4.

In case of slabs supported on secondary beams 1t is  always
on the safer side to consider load on secondary beams to be that

over rectangular area instead of that over trapezolidal aresa.

The load separation diagram for each beam member is shown in

the drawing.



LOAD CALCULATION

FfOR ROOF SLABS:
BEAM Bl
Min. Live access provided i 1.5 KN/MZ

1/2 x 1.83 (tan 45 x 1.83/2)

Area of Triangle
- @.84m"
Live Load z 1 .50 KN/m®

= 1.59 x ©.84 = 1.28 KN/m

L.L/m = 1.26/1.83 = 7 .69KN/m
51ab load = D.L. of slab ¥ Wt of weathering
course

3.5 + 2.25 = 5.75 KN/m?

2
5.75 x ©.84 = 4.83 KN/m™

Siab Load = 4.83/1.83 = 2.64 KN/m
Thickness of main wall = 230mm
Main wall load/m = 19.2 x ©.23 x 3
= 12.98 KN/m
25% reduction = 25 x 10.08
10
= 2.52 KN/m

Load of main wall after reduction

i

19.98-2.52 = 7.56 KN/m
D.L = 0. 84 + 7.56 = 10.20 KN/m

Total L.L = @.69 KN/m



gsume of beam &5 15@mm X 499 mm

L =

Dr = Depth
of rib

Self weight of besam

Total D.L

Total load over the beam

BM

Total uwltimate 1oad (Mu)

BEAM B5

Tan 45 = x/1.28m

Area of Triangle I =

L.L/m =

Slob load =

g51lab load =

Slab load/m =

15@mm, D = A4P0mm

D-D (Depth of slab)

1

400 - 1900
3P0mm

i i

25 x ¥.16 x 2.3

= 1.125 KN/m
= 1.2 + 1.125

= 11.325 KN/m

= 11.3256 + ©.69
= 12.915 KN/m
= 1.5 x 12.015

= 18.9225 EN/m

1/2 x 2.66 x X
1/2 x 2.56 x 1.28
1.64m°

1/2 x 2.56 x 1.28
1.64m°
1.5 x 3.28/2.44
2.2 KN/m

(3.5 + 2.25) x 3.28
2.92 KN/m

(3.5 + 2.25) X 3.28
18.83 KN

18.83/2.44 = 7.72 KN/m



Main wall load/m = 19.2 x .23 = 3

= 12.83 KN/m
25% reduction = 2.52 KN/m
Load of main
wall after
reduction = 7.56 KN/mD.L
D.L = 7.72 + 7.56 = 15.28 KN/m
Total L.L = 2.02 KN/m

\ssume the size of the beam as 15@ x 420 mm
Dr = ARG - 190 = 300
Self welght of the beam = oK x @2.15 x 8.3

15.28 + 1.125

Total D.L

i

16.41 KN/m

Total load over

the beam B 16.41 + 2.92

il

18.43 KN/m

Total ultimate load(Mu) = 1.5 x 18.43

27.65 KN/m
BEAM BZ

Length of the smaller side of trapezium

t

4.27 - (1.28 x 2!

= 1.7l m
1.71 + 4.27
Area o Trapezium = x 1.28

3
Lo
= 3.88 m°

1.5 x 3.88

L.L/m = = 1.37 KN/m

4.27

Slabd load/m

H

5.75/4.27 = 1.35 KN/m

Load of main wall
after reduction

7.56 KN/m
DL

1.36 + 7.56 = 8.91 KN/m



ssume size of Besm &3 15@0mm x 490mm
Self weight beam = 25 x ©.15 x 2.3
= 1.125 x KN/m
Total D.L - g.91 + 1.125 = 19.935 KN/m

Total ultimate
load (Mu)

1.5 x (19.935 + 1.37)

17.12 KN/m
BEAM B3 & B4

Length of the amaller side of trapezium 3.47 - (2 x 1.28;

i

= 9.9l m
(@3.91 + 3.47)
Area of Trapezlum = x 1.29
= 2,81l m
1.5 x 2.31
L.L/m = x 1.28
2
= 1.22 KN/m
5,78
S31lab load/m z e = 1.868 KN/m
3.47
Load of main wall sfter
reduction . = 7.56 KN/m
D.L - 1.6 + T7.586
= 9.23 KN/m
Therefore Total D1 = 9.23 + 1,125 =18.36 KN/m
Total ultimate load {Mua) = 1.5 ¥ 11.58

= 17.37 KN/m



EAM B6, B1@ & Bl1d

Area of Two Triangles = 2 (1/2 x 1.856 X tandb x B.975)
= 1.91 m?
1.1 x 1.5
L.L/m = e = 1. 4T KN/m
1.858
31ab load = 5.75 x 1.95
= 12.99 KN/m
51ab Load/m = 13.99/1.85 = 5.64 KN/m
Load of main wall after
reduction = 7.56 KN/m
Total D.L = (5.64 + 7.56) + 1.1256

= 14.325 KN/m
Total ultimate load (Mu) = 1.5 x (14.325 + 1.47)
= 23.7 KN/m
BEAM B7 & Bll

Length of smaller side

of trapezium = 4.39 - 2 X (B.67)
- 3.¢5m°
3.95 + 4.39
Area of trapezaium = x B.67 + 3.88
':i
- §.37 m?
6.37 x 1.5
L.L/m = = 2.17 KN/m
4.39
E.7H x 6.37
Slab load/m = x 8.34 KN/m
4.39

(Note: There is no wall. Hence no calculation of main wall load)



EAM B6, B1@ & B1d

1t

Ares of Two Trisngles 2 (1/2 x 1.96 X +tendh x @.975)

- 1.91 mt
1.9 x 1.5
L.L/m = SS———Y R Y N ¢ V4 i
1.956
Slab load = .76 % 1.95
= 12.98 KN/m
351lab Load/m = 19.998/1.95 = .64 KN/m
oad of main wall after
reduction = 7.56 KN/m
Total D.L = (5.64 + 7.56) + 1.125

= 14.325 KN/m
Total ultimate load (Mu) = 1.5 x (14.325 + 1.47)
= 23.7 KN/m
BEAM B7 & Bll

Length of smaller side

of trapezium = 4.39 - 2 x (@.67)
= 3.05m°
3.5 + 4.39
Ares of trapezium = x @.87 + 13.88
2
= 6.3T m
6.37 x 1.5
L.L/m = = 2.17 EN/n
4.39
.75 x 6.37
Slab load/m = x 8.34 KN/m
4.39

(Note: There 13 no wall. Hence no calculation of maln wall load)

D.L

il

8.34 KN/m
Total D.L

"

8.34 + 1.125 = 9.47 kn/M

Total ultimate load (Mu) 1.5 x (2.17 + 9.47)

H

17 46 KN/m



JEAM B8 & B9

\rea of two trapezlium

L.L/m

S1lab load/m

(NOTE : NO WALLS)

Totarl D.L

Total ultimate load (Mu)

BEAM B12 B13 & B17

Area of two trapezium

L.L/m

Slab load/m

Load of wall after
reduction

D.L
Total D.L

Total ultimate load (Mu)

o

.81

.82

.62

x &
2
m

x 1.5

on

3

.75

. 47

.43 KN/m

x 5.62

.31

a3

.47

KN/m

g,.31 + 1.12H

1@.44 KN/m

1.5 x (1@.44 + 2.437

19.31 KN/m

5.62 M%

%.62 x 1.5

o

3

.43

.75

.47
KN/m

x 5.62

9.

9.

.43

.56

99

99

3.47
KN/m

KN/m

KN/m

+1.125 = 11.12 KN/m

1.5 x (11.12 + 2.43)

2%3.33 KN/m



IEAM Bl4

3.95 + 4.39
vrea of two trapeziums = 2 x @.67
2
- 4.98 m°
4.98 x 1.5
L.L/m = e = 1,71 KN/m
4.39
5.75 x 4.98
Slab load = = 6.53 KN/m
4.389
Load of wall after red action = 7.56 KN/m
D.L = 6.53 + 7.56
= 14.09 KN/m
Total D.L = 14.99 + 1.125
= 15.22 KN/m
Total ultimate load (Mu) = 1.5 x (15.22 + 1.71)
= 25.4 KN/m
BEAM B16
Area of two trapezlums = 3.88 x 2
- 7.76m°
1.5 x 7.76
L.L/m = e
4.39
= 2. 8HKN/m
5.756 x 7.76
S51lab load/m =
4.39
= 12.17 KN/m
Load of wall after reduction = 7.56 KN/m
D.L = 18.17 + 7.56
= 17.73 KN/m
Total D.L = 17.73 + 1.125
= 18.86 KN/m
Total ultimate load (Mu) = 1.5 x (18.86 + 19,173

— 43 56 KN/m



EAM B138

rea of triangle = 1/2 X 1.5 x tan 45 x 9.75
= ?.5625 m2
@.5625 x 1.0
L.L/m = = @.56625
1.5

5.75 x ©9.56E0
31ab load/m =

1.5
= 2.16 KN/m
Load of wall after reduction = 7.56 KN/m
Total D.L. = g.T72KN/m +1.120 KN/m
= 12.85 KN/m
Total ultimate 1oad (Mw) = 1.5 x (@.5625 * 19.25)
= 17.15 KN/m
BEAM B24, B23 & B22
Length of smaller side = 2 56 - 2(0.975)
= ?.61
@.61 + 2.56
Area of trapezium = . x ©.875
2
= 1.5% m2
1.55 x 1.5
L.L/m = B = $.81 KN/m
2.56

31ab load/m =

H

3.483 KN/m

Load of wall after reduction

7.56 KN/m



Total D.L.

Total ultimate load(Mw)

BEAM B27

Total area =

L.L/m

Slab load/m

Load of wall after
reduction

Total D.L

Total ultimate load (Mu)

BEAM B25

Area of triangle

1.65 + 1/2 x

i

= 11.@4 + 1.125
= 12.17 KN/m

1.5 x (12.27 + 2.19)

i

19.62 KN/m

.56 x (tan 45 X 2.56

rasesemststssmsattmrers

Ll
e

3.19m2

1.5 x 3.189

— x 1.8 KN/m
2.56

.75 x 3.19

2.56

7.17 KN/m

7.56KN/m

14.73 + 1.125
15.86KN/m

1.5 x (15.86 + 1.87)

26.59KN/m

1/2 x 2.56 X 2.56 = 1.64

2

(2.56 - 2 % ?.975) + 2.56

2

1.58 m2

x 9.975



L.L/m

slab load/m

Load of wall after

reduction

Total D.L

Total ultimate 1cad (Mu)

BEAM B26

Total ares

L.L/m

Slab load/m

Load of wall after
reductlon

Total D.L

Total ultimate load (Mu)

H

]

il

H

1.5 x 3.19
e X 1. 87 KN/M
2.56

5.75 x 3.198

= 7.17 KN/m
2.56

7 .56KN/m

7.17 + 7.56 = 14.73 KN/m

1.5 x (14.73 + 1.87)

24.9 KN/m

3.19 + 2 x (1/2 1.28 X . 647

4.01m2

e = 2.35 KN/m

= 9.91 KN/m

7.56KN/m

17.7 KN/m

1.5 x (17.7 + 2.35)

30 .@75KN/m



EAM B29

Total area

L.L/m

S1ab load/m

Load of wall after
reductlion

Total D.L

Total ultimate load (Mw)

BEAM B39 & B3l

Area of trisngle

L.L/m

Slab load/m

(NOTE : NO WALLS)

Total D.L

Total ultimate 1oad (Mu)

i

H

tl

p.64 + 2 x (1/2 x 1.28 x 9.

1.44 m°

1.5 x 1.44

oot s

2.56

t

5.75 x 1.44

]

2.56

7.656KN/m
(3.23 + 7.56) +

11.92 KN/m

1.5 x (11.92

-+

19.14 KN/m

.64 x 2 = 1.2

2.875 + 1.125

= 1.5 x (4.

H

7.13 KN/m

8

[SN]

4

?.84 Kn/m

3.23 KN/m

9.84)

.75 KN/m

.B7T5KN/m

4.9 KN/m

+ @.75)

643



EAM BZ1

Area of triangle

L.L/m =

Slab load/m

(NOTE : NO WALLS)

Total D.L =

Total ultimate load (Mu)

.64 x 2

.5 x 1.28

2.566

.75 x 1.28

H

S\ ]

.56

.875 + 1.125

1.5 x (4.

7.13 KN/m

i

]

0

.28 m

.75 KN/m

.875 KN/m

4.2 KN/m

+ @.75)



,OAD CALCULATIONS FOR FLOOR SLABS:
PAKE MINIMUM LIVE LOAD IN FLOOR AREA AS 2.9 KN/nZ

JEAM Bl

1/2 x 1.83 x (tan 45 x 1.83/2)

Area of triangle

- @.84 m°

2

L.L. = 2.2 KN/m
1.68

L.L/m =

1.83

= @.92 KEN/m

Slab Load = D.L of slab + wt. of weathering

coarse
= P.14 x 25 x 2.25

= 5.75 x ©.84

- 4.83 KN/m°

4.83

31ab load/m = s

1.83
= 2.64 KN/m

Load of main wall after
reductlion = 7.56 KN/m
Total D.L = (2.64 + 7.62) + 1.1256

= 11.325 KN/m

Total ultimate load {Mu) 1.5 x (11.325 + ©.92)

H

= 18.38 KN/m



IEAM BbS

L.L/m

Total D.L

Total ultimate load (Mu)

BEAM B2

L.L/m

Total D.L.

Total ultimate load(Mu)

BEAM B3 & B4

L.L/m

Total D.L.

Total ultimate load(Mu)

3]

o

2 x 3.28 = 6.56 KN/m“

6.56

= 2.69 KN/m
2.44
16.41 KN/m

1.5 x (16.41 + 2.68)
28.65 KN/m

2.2 x 3.88

4.27
1.82 KN/m
19.035 KN/m
1.5 x (19.935 + 1.82)

17.79 KN/m

2.9 x 2.81

3.47
1.682 KN/m
19.368 KN/m
1.5 x (1©.36 + 1.682)

17.97 KN/m



EAM B6, B1@ & Bl

L.L/m

rotal ultimate load(Mn)

BEAM B7 & Bll

L.L/m

Total ultimate load(Mu)

BEAM B12, B13 & B17

L.L/m

Total ultimate l1oad(Mu)

BEAM B14

L.L/m

Total ultimate load(Mu)

2.2 x 1.91

1.85

1.96 KN/m

1.5 x (14.326 + 1.96)

24.44 KN/m

2.8 x 6.37

4.39

2.91 KN/m

1.5 x (2.91 + 9.47)

18.57 KN/m

2.8 x 5.62

3.47

3.24 KN/m

1.5 x (11.12 + 3.24)
21.54 KN/m

@0 x 4.98

0

4.39

.27 KN/m

3

1.5 x (15.22 + 2.27)

26.24 KN/m



JEAM BZ6

L.L/m

lotal ultimate load(Mu)

BEAM B25

L.L/m

Total ultimate load(Mu)

BEAM B28

L.L/m

Total ultimate load(Mu)

BEAM B32, B33 & B34

L.L/m

Total ultimate load(Mu)

3.14 KN/m

1.5 x (17.7 + 3.14)

31.26 KN/m

2.8 x 3.19

2.566
2.50 KN/m
1.5 x (14.73 + 2.50)

25.85 KN/m

2.2 x 1.28

2.56

1.6 EKN/m

1.5 x (11.57 + 1.9}

18.86 KN/m

1.5 x (1P.44 + ©.5)

16.41 KN/m



JEAM B21

2.9 x 1.28
L.L/m = [ —
2.56

1.9 KN/m

Total ultimate load(Mu) 1.5 x (4.2 + 1.9)

H

1

7.58 KN/m



{31 ANALYSIS OF STRUCTURERS

The analysis of frames has been done using DIRECT STIFFNESS

he programme

METHOD. The analysis of frames is computerised and v

is done in * FORTRAN 77’ .

The bending moments disgrams are ghown

in the structural drawing part.
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***************************i**wx*<***ﬁ1***A*y%%ix ww ok mowow K
PROGRAM FOR ANALYSIS OF PLANE FRAMES JRING DIRECH
STIFFNESS METHOD
************************************3(**‘)!*'ﬁ(*'ﬁ'**********ki‘::‘t‘:‘"ﬁ.'f ok
DIMENSION X(75),Y(75),S(75,75),AML{75,6),¥i75),IP€73},IQ Tl
DIMENSION A(SO),AI(50),U(75),BK(6,6},P(583FD(160}
OPEN(l,FILE='NMRA.IN')
OPEN(2,FILE='MEA.OUT')
READ(l,*)NN,NE,NBC,E
WRITE(2,410)
FORMAT(5X,60('*'),//,15X,'WELCOME T¢) THE PLANE FRAME ANALYSRI
x //,5%,60("*"))
WRITE(2,411)NN,NE,NBC,E
FORMAT(//,BX,'NUMBER OF NODES L I NUMBER GF ELEME
* :',IZ,//,5X,‘NUMBER OF BOUNDARY CONDTTIONS =, 12,/ .5¥
% VELASTIC MODULUS =" ,E10.4,/}
WRITE(2,412)
FORMAT(5X,'NODE NUMBER', 13X, "X COORDINATE' , L4 ; COCRLINA

Do 10 I=1,NN
READ(l,*)J,X(J),Y(J)
WRITE(2,413)J,X(J),Y(J)
FORMAT(/,9X,IZ,2O
WRITE(2,414)
FORMAT(/,IX,‘MEMBER',3X,'BACE',7X
INERTIA',6X,'LENGTH'/,1X,
po 15 I=1,NE
READ(l,*)J,IP(J),IQ(J)
N=NN*3

po 20 I=1,N

F{(1)=0.0

pc 24 I=1,NE

Do 24 J=1,0
AML(I,J)=0.U
READ(1,*)NJL
IF(NJL.EQ.O)GO TO 12
DO 25 1=1,NJL
READ(l,*)LJN
N1=LJIN*3-2

N2=N1+1

N3=N2+1
READ(l,*)F(Nl),F(NQ),E{NBE
READ(1,*)NML
IF(NML.EQ.O)GOTO 34

poO 301=1,NML
READ(l,*)J,(AML(J,MN),MN=
po 35 I=1,N

Do 35 J=1,N

5(1,J)=0.0

GENERATION OF STIFFNESS MATRIX
DO 40 M=1,NE

NB=IP(M)

NF=IQ{M)

H=X(NF)—X(NB)

V=Y(NF)—Y(NB)

AL:SQRT(H*H+V*V)

caAa=H/AL

saA=V/AL

P ~A ok ok )

JACTY AT

1,6}

"NUMBER' «

X,F10.4,14X,F19.4,,}

f‘FORE',7X,’AREA’,6K
HX,‘NODE‘,7K,'NODE‘

,AOMERT



40

Tl:E*A(M)/AL

T2:12.U*E*AI(M)/AL**3
T3:4.0*E*AI(M)/AL
T4=6.0*E*A1(M)/AL**2

IB=3*NB-2

IF=3*NF
WRITE(2,344)M,IP(M),EQ(M),A(ﬂ},AE(Hb

FORMAT(3X,I2,5X,IZ,9X,12,5X,FEU.5,EE,EZS,l,lQX,?LUW

S(IB,IB)=S(IB,IB)+(C2*Tl+SZ*T2?
S(IB,IB+1):S(IB,IB+1)+CS*T1—CS*T2
S(IB,IB+2)=S(IB,IB+2)+SA*T4
S(IB,IF—Z)ZS(IB,IF—2)—C2*T1—SQ*”E
S(IB,IF—I):S(IB,IF—l)—CS*Tl+CS*T2
S(IB,IF)=S(IB,IF)+SA*T4
S(IB+1,IB+1)=S(IB+1,IB+1)+SE*T1+C2*T2
S(1B+l,IB+2):S(IB+1,IB+2)—CA*T4
S(IB+1,IF—2)=S(IB+1,IF—2)—CS*Tl*CS*TE
S(IB+1,IF—1)=S(IB+1,IF—l)—SQ*Tl—C?*TZ
S(IB+1,IF)=S(IB+1,IF)—CA*T4
S(IB+2,IB+2)=S(IB+2,IB+2)fT3
S(IBTQ,IF—E)=S(IB+2,IF—2)—SA*T4
S(IB*Q,IF—1)=S(IB+2,IF—1)*CA*T&
S(IB+2,IF):S(IB+2,IF)+U.5*T3
S(IF—2,IF—2)=S(IF—2,IF—2)+C2*TL*S(“T7
S(IF—2,IF—1)=S(IF—2,IE—1)+CS*T1‘C
S(IF-Z,IF)=S(IF—2,IF)—SA*T4
S(IF—l,IF—l):S(IE—l,IF—1)+SZ*T1+C;*T:
SiIF—l,IF)=S(IF—1,IF)*CA*T4
S(IF,IF):S(IF,IF)+T3
S(IB+1,IB)=S(IB,IB+1)
S(IB+2,IB)=S(IB,IB+2)
S(IF—Z,IB):S(IB,IF—Z)
S(IE—l,IB):S(IB,IF—l)

S(IF,IB)=S(IB,IF)
S(IB+2,IB+1)=S(IB+1,IB+2)
S(IF—Z,IB+1)=S(IB+1,IF—3)
S(IF—l,IB+1)=S(IB+1,IF—1)
S(IF,IB+1)=S(IB+1,IF)
S(IF—2,1B+2):S(IB+2,IF—Z)
S(IF—1,1B+2)=S(IB+2,IF—13
S(IF,IB+2)=S(IB+2,IF)
S(IF—l,IF—2)=S(IF~2,IF—l}
S(IF,lF—2)=S(IF—2,IF)
S(IF,IF—l):S(IF—l,IE)
F(IB)=F(IB)+(CA*AML(M,1)—SA*AML{M,ZE3
F(IB+1)=E(IB+1)+CA*AML(M,2)*SA*AML§M,i}
F(IB+2)=F(IB+2)+AML(M,3)
F(IF—2):F(IE—2)+CA*AML(M,4)-SA*AML€ﬁ,
F(IF—1)=F(IF—1)+SA*AML(M,4)*CA*AML{M,
F(IF)=F(IF)*AML(M,6)

CONTINUE

APPLICATION OF BOUNDARY CONDLITIONS
po 60 I=1,NBC

READ(l,*)JB,SB

S(JB,JB)=1.0

F(JB)=SB

po 70 J=1,N

e~ T

i

C e T
A

e

¥

N

A



~

ot

CONTINUE
CONTINUE
CALL GAUSS{(S,F,U0,N)

WRITE(2,201)

FORMAT(//,5X, 'NODAL DISPLACEMENTS X GLOBAL COORDINATE o
WRITE(2,347)

FORMAT(/,SX,'NODE‘,7X,'HORIZOXTAL‘,TK,‘FERT UL EY, TRGT AT
’,lGX,'DEFLECTION',7X,‘DEFLECTION',f?,'éiﬁ SR
DO 90 I=1,NN
WRITE(E,EOE)I,U(I*B—E),U(I*B—i‘ RO
FORMAT(5X,IZ,8X,F10.6,6X,510.D;5X,t13a&, 3
WRITE(2,234)

FORMAT (/ /, 2X, "MEMBER FORCES I LOCAL COORDIRNATL SYSTEN
WRITE(2,*)' MEMBER NODE AXTAL FORCE SHEARFORC
WRITE(2,*)"

CALCULATION OF MEMBER END FORCES

po 100 I=1,NE

NB=IP(I}

NF=IQ(I)

H=¥ (NF}-X(NB)

V=Y (NF)~-Y{(NB)

AL=SQRT (H*H+V*V)

CA=H/AL

SA=V /AL

C2=CA*CA

S2=SA*5A

CS=CA*SA

T1=E*A(I)/AL

T2=12.0*E*AI(I)/AL**3

T3=4,.0*E*XAI(I) /AL

T4=6.0*E*AT(I)/AL**2

BK(1,1)=T1

BK(2,1)=0.0

BK{3,1)=0.0

BK(4,1)=-T1

BK{5,1)=0.0

BK(6,11=0.0

BK(1,2)=0.0

BK(2,2)=T2

BK(3,2)=-T4

BK(4,2)=0.0

BK(5,2)=-T2

BK(6,2)=-T4

BK(1,3)=0.0

BK(2,3)=-T4

BK(3,3)=T3

BK(4,3)=0.0

BK(5,3)=T4

BK(6,3)=0.5*T3

DG 110 II=1,6

BK(II,4)=-BK(II,1l)

BR(II,5)=-BK(IT,2

BK(II,6)=BK(IIL,3)

BE(3,6)=0.5*T3

BK(6,6)=T3

TR=3I*NB~-2

feed

s




<o
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50.

D(B)SU(IB+2)
D(4):CA*U(IF—QW*SA*U(IF—X}
D(5)=—SA*U(IF—2)+CA*U(IF—1)
D(6)=U(IE)

po 120 1L=1.,06

p(L)=0.0

po 120 J=1,6
P(L)=P(L)+BK(L,J)*D(J)

po 130 L=1,6
P(L)=P(L)—AML(1,L)
WRITE(2,206)I,NB,P(1),P(Z),P(B?
WRITE(2,2G7)NF,P(4),P(5¥,Pibﬁ
FORMAT(9X,IB,3(4X,F14.4),/}

FORMAT(IX,IB,BX,EB,3(4X,Fl4.4},,?

CONTINUE

STOP

END

GAUSSIAN ELIMlNATION
SUBROUTINE GAUSS{A,Cy
DIMENSION A(75,75),C(
po 10 1=1,N-1

po 10 J=1+1,XN
D:A(J,I)/A(I,I)

po 30 K=1,N
A(J,K)=EQJ,K)—A(I,R)*D
C(J):C(J)—C(I)*D
CONTINUE

po 40 T=N,1,-1

TOT=0.0

po 50 J=1+1,XN
TOT=TOT+A(I,J)*X(J)
X(I):(C(I)—TOT)/A(I,I)
TOT=0

CONTINUE

RETURN

END

X, N
75) , %0730



INPUT DATA FOR THE ANALYSIS OF PLANE FRAMES USING DIRECT

a @ o &

o @

STIFFNESS - METHOD
Enter the no of nodes, no of elements, no.of boundary
conditions and youngs modulus of elasticity.
Enter the mode number, x-Co. ordinate and Y-Co.

ordinate.

Enter the member number back-mode, fore—-node, area and
moment of inertisa.

Enter the no.of joint loads.

Enter the Jjolnt number

Enter the horizontal load, vertical load and momerit:
Enter the no. of number loads

Enter the member number

Enter the horizontal load, vertical load and moment

Enter the boundary condltions.



T DATA

% ok Kk ok kX

£ No:4 ROOF SLAB

****k*********‘k*

15 1

3

.5

66 3.5
,93 3.5
1.28 3
2,78 3.5
2.78 0
1.28 O

HKOCO\IO‘.U1¢>UJ[*J

H
R

o
I Y e
],.-A

.37

66 .

.94

.5



FRAME No:4 ROOF SLAB

k*******************

'k***************‘k*********%7\:*k:k*:k')(‘k?"::‘:vﬁﬁ':’«':ﬁ':f«fi’\:c'k:v:‘:"k:’cr‘:t’:’:‘;‘:k:‘:::ﬁr:{,";:: .

WELCOME TO THE PLANE FRAME Al

**********************‘****‘k*****’k**:k'f'(',’k""i#’:‘(?’(;‘ti?l’ﬁ*7‘“;?‘"/";*‘.3(**?!7‘!‘?:;%2"1 W

NUMBER OF NODES =10

NUMBER OF ELEMENTS =9

NUMBER OF BOUNDARY CONDITIONS

i
I
(1

ELASTIC MODULUS =0.1000E+D1L

NODE NUMBER X COORDINATE v OCOORDINAS I

1 5.0008 ERN R Y

[N

5 12,7800 ERES RISy

6 12,7800 oG
- i~
7 11,2800

10 0,.020U TR

MEMBER BACK FORE AREA
NUMBER NODE NODE

1 1 2 1.00000 1.0000 5. 00!

) o] 3 1,00008

feurt

L0G0s 3.7



5 3 6 1.00000 ESEEESEE:

& 4 7 1.00000 Luauny

7 3 8 1.00000 L ey

o
to
(Nl
-

SRR RN

9 1 10 L0600

Je

EMBER FORCES IN LOCAL COORDINATE 3YSTEM

‘MBER NODE AXTIAL FORCE QHEARFORCE

1 1 10.9351 53,1747 — R o

to

-10.9351 32.5€33 ILinDT

to
o
tJ
(3]
.
~J
(O8]
O
~1
X
}..w
d
e
8
e
{
;

4 4 0.8989 L ST
5 ~0.8989 19,3297 L7
5 5 19.3299 TR SRS B

5 -19.3299 ~.5989 L, Dk

7 -43.4653 -5.5563 CLoho8re

7 3 112.0990 15,1845 oS0
8 -112.09%0 -15,1845 — 3Dl 3

8 2 124.9710 ~11.8046 G, 3an
9 -124.9716 11.8049 TLLE

9 1 53.1748 -10.925% Gomabld

10 -53.174% 10.9551 S <L



OOR SLAB
Jeodok K K KKK

r DATA

‘k***'k*
No:4 FL

*********

E

0 1«L1+14L
et W ~ &~ e
e e N O ~ ™~ 111.@;1111 lllll
< ™M o O ealiee] =
sa e o oo O DO 632711111111 — o S0

.632777_4360769.. Olllll

4.))69..-.96 ..lﬁgﬁ,-q&n&—DrO_/QOOJl

'S PN N TN I B 003711 1‘_aé34r3

Y. 1ﬁ;345437~1
Olﬁ,_ﬁJA..

e T e D

3 -27.28
5
2.75

.94

7.94 15.6 0 -27.94 -15.0
94 2.73 0 -10

~44.73 27.28 0 -44.7

)

0 —-10.

4



e pttN T



FRAME No:4 FLOOR SLAB

*******‘k****‘k********

********‘k**k**************.**k***‘k******i‘*:"tX**ki**:‘:*****:’::::&:ﬂv.:‘—

WELCOME TO THE PLANE [RAME ANALYSIE

**********************‘k**************:'L“k*‘)(*‘k*ﬁ:*kkﬁf*****k LA

NUMBER OF NODES =10

NUMBER OF ELEMENTS =14

NUMBER OF BOUNDARY CONDITIONS =30

ELASTIC MODULUS =0.1000E+01

NODE NUMBER ¥ COORDINATE Y COCRDINATE

1 $.0000 TR0

o)

3.6600 AR

3 7.930C L. EHab

4 1.28404 Genubi

(A1

5 12.7800 £

6 2.7800

7 11.2800 D.0u60

8 7.93400 0. 0000

9 3.5000 OLoa00

10 4.000¢0

11 GLoOUe 5 a0

12 5.6600 KSR



ER
ER

14

MEMBER FORCES

JEMBER

1

g

14

BACK
NODE

[yl

[

o

NODE

1

o

[ 3]

i d -»J‘UU Soatd L
12,7809 7L Ut

FORE AREZA MOMENT OF TNERTIA LR
NODE

o

1.92000 {} IAPRSAS AN [N EEY B B

3 1.0000¢C i, 0004 PN AR

d=

1.0000u 1,00u0 SRVt

1.00000 Ll aual URCERRARERY

1l

b 1.00000 [APRLISEV AN SRR LIRY
7 1.00000 L. ouny FPREEItRERY
8 1.0000C 1.0000 L, S00uY
9 1.,000U0 VLt SIS RY

10 1.00000

-
@

11 1.00000 1, 0000 LLonuni
12 1.,00000 T, U008 EURR AR EAN
13 1.0060Y 1. G000 SRR EEVRTAE
14 1.00000 3. o0l L HEE

15 1.00000 1, 0004 ERTRCASEY

IN LOCAL COORDINATE gYSTEM

AXIAL FORCE SHEARFORCE

0.0000

3L.A770 BRSNS

(@]

5.0000 ERLR ISR RS

0.0000

~3
ot
b
i
{

0.0000 72,3689 Gl 2
0.0000 17,2873 Lok
0.0000 28,5907 Ch . 064D

0.0000 -2, B



6 -12.0334 ~5.6054

4 18.2028 7L, 8350

7 -18.2028 -7 .835U

] 3 4%.328Z2 L.

9 -53.0970 6,354

10 1 -26.6885 -8.9288

11 26.6885 8.9288

11 2 -53.09790 5. 3542

12 53.0979 5.35%4

12 3 -45.3282 10.1677

13 45.3282 ~i.1e?7

13 4 -18.2028 7.85548

14 16.2028 ~-7.8330

et



[ a1 pESIGN oF BEA M5

Wwith the exception of pre cast system reinforoed concrete
100YS, roofs, decks etc.. are always monolithic. Beam stirrups

and bent bars extend up into the s5lab.

Hence 2 part of the slab will act with the upper part of the
peam LO reslist 10ngitud1na1 compresslion. The resulting beam
cross section 18 T-shaped rather than rectangular. The s1ab
forms the peam flange. while the part of the bean projecting

pelow the glab forms what 18 called the web OF stem.

In the present design of reinforced concrete structures,
provisions 1s made 10 resist hypothetical averloads. The
required strength 1s found by applying 10ad factors y, greater

than uanity.



k**'xa‘v:*:k:ktk#rk*‘xk'k*v\'wk:k*k'k'k*):*‘i:%’x‘;,t'ki':“ P A * R @ ow *1~.’~’<-\:\:"i<_.~”,.‘ :

RECTANGULAR BEAM DESIGH

***k******‘k*******’k**‘k**kk*:‘:')(*'f:t*:‘:.(*’4ﬁk*f*{:« EE ok G EUOR "u:’i:'f."%:*::‘(.—‘:i'«

,gSUME THE STZE OF THE BEAYM A3 s 4 3 LT
TNTEGER DIAM , DS
RE.:‘\ _\’1 ¥ i‘l’_) r \‘{

WRITE(5,*3'ENTER THE MOMENT’

WRITE(5,*)'ENAER THE VALUE or Felk’
WRITE(5,*)'ENTER THE VALULE OF BV

WRITE(5,*)‘ENTER THE DIA OF THE AR’

WRITE(5,*)'ENTER THE LENGTH anb CNIEORMLY nIeT Lus
WRITE(5,*)'ENTER THE DIA O STIRRUES

OPEN(B,EILEz‘RB.lN‘)
OPEN(6,EKLE:‘RB.OUT‘)
READ(S,*)M,Eck,Fy,DIAM,L,W,ES
B=200G.

DE=500.
c=50.
o=DE-C
IF(EY.EQ.ESD)XUMAXBYD:U
IE(FY.EQ.415>XUMAXBYD:S. :
IF(EY.EQ.SOO)XUMAXBYD:U.‘:
MULXM:D.36*XEMAXBYD*<L—O.éi*xtﬂAHﬁyﬁl‘:’3~Uff'i
DOlOOOIrl,QO

000 WRITE(* . ™)
EF(M.LT.MULIM)NZK
IE(M.EQ.MULIM)N:Q
IE(M.GT.MULXM)NzB

IF(N.EQ.}BTHEN

SINGLY REINEORCED SECTION
BECK=B*FCK

XYZ=O.87*F¥
ANM:SQRT((KYZ*D}**Q—Q*M*{X” =
ASlT:(*XYZ*D+ANM)/Q'Z*XYZ*HY/*Eih
ENDIE

1F(N.EQ.2)THEN

AS2T=XUMAXBYDﬁ(O.87*FY’3.36f¥@ FER

ENDIFE

IF(N.EQ.3)THEN

DOUBLY REINFORCED SECTION

MU2:M—MULIM

XUMAX:XUMAXBYD*D

STRAKN:{XUMAX—C)*O,OOS?TXCHEA

it (EY.EQ.QSO)THEN

1T {STRAIN .LE- 5.L0LZ23 0 _5 STy FATRAC
1F{STRAIN LGT. GL0des E H R

ENDIFE

it (EY.EQ.415§THEN

1F (STRA N JLE. 0.00207: RV 12070
TP (STRAIN LGT. 0.002870 1E R &

ENDIE

v (EY.EQ.SOU)THEN

(S]]
o
rd

it { STRAIN LLE. O.QQZS?ESC:fiﬂFﬁ
T -

Ny Y TR S




BRFCK=B*FCE
\hé 0.87%FY

NM= b@RT!“&Z*D)**ﬁ 4*4 ST IMr (A
‘S?Ti ‘&L*i‘*\\’vi) VY ZEUY
3537T= \SJTl AS2T2
ENDIF

SUMMARY

WRITE(6, 100023

32 FORMAT(7«<‘*')‘
WRITE(G, *)‘WL‘M NG .
WRITE(O,
WRITE(6, *)‘THE MOMENT 185: 7 .M .
WRITE( ’,*)‘“HE LENGTH OF BEAM
WRITELG, * ) P THE UNIFORMLY DISsT
WRITE(G, 10003)
IF(N.EQ.L 1) THEN
WRITE(G, )
WRITE(6, *) "THE REINFURCE“E
NOBARS = aAsS1T/ (3. 14139“bw4*(
NOBARS=NIN IT(NOBARS™ 0.2}
1F{NOBARS. . LT ._.O)THf\
NOBARS~= =NOBARS~+2 .0
ENDIE
MRITE(6 10004>\OBARS,DIAM

LN

ENDIE

TF(N.EQ.2)THEN
WRITE(G, *) !
WRITE(G, *y "THE REIR‘URL¥WLX T8 S
NOBARS=AS2T/ (3.141592 654 ({DTAM/ 237
NOBARS= NINTH BOBARS*Q.J

IP(‘\JOBARS .1LT.2.0 YTHEN

NOBARS= -NOBA ARs+2.0

ENDILE

WBITE‘C IOOOD)NOBARQ,DIAH

FORMAT { 1X, TpPROVIDE S S NOS OF LI, wmm oTa BART

100053 FORMAT (1%, *pROVIDE ' JT4, 7 xO0S S B B DL 0TA BARS

ENDIF

TF(N. EQ.J)THEN
WRITE(6
WRITE(6, VTHE
WRITE(D, *)’THF
%RTTE(6 \'THE ith LL
\OBNRQL:ASJLL ‘(3. l&l)?qo\ik’f
\OBARSL”\I T(\OB\R91~‘ )
Tf(\OBﬂRSL,uL.E.OigdiZ
\ﬁBKHaL'\UBARsl 2.0
ENDI
\OB\PQ_ AS
NOBARS NI\T(VOB\R

“(\DB\ RS2.1 LT.2.07
\OBAR%j:X(BXRSE*Q.
ENDI
A?ITT(B ‘3006)\OB\R81,J AM
10006 fURM\TiLx,’PRﬂ\TDE v.I4, oNs T, DA
e wm h‘_T\"‘C‘l’\DF‘PN‘FVNT v \r

3T2/(3.

= e ST Y e
}_39_’53»%-&*{ [T AN
22,5

2 5

ur
H

ﬁ»au\@



S

WRIT

{b,;:VTZ
li)R\lZ\T('/'B\’*‘))
ADLE
CHECR ZOR SHEAR
IF(N.EQ.l}AST=ASlT
i"(N.E“.?)qu:AS,T
{E(N.EQ.B)%JT:%SJL
SE=W*L~/
TOWVEES= SL ‘B/D

PERSTEEL= \HI*LUU/B/D
IF{ TFE.EQ.L))E TEN

IF{PERS ~TEEL.LE. 0.250F ={ .30

TF({ (PER
p=0.32"%
1F ({PER
p=0.46"*
1P ((PER
p=0.54+
IL(\PER

=0.6+¢
If’tpr

=0.64-
“1((abR

PERCE\T
IF{FCK.
TF(PERS
IFR\P“R

=0.367
If((}FR

0 48+

p=0. 7Q*
TF((PER
p=0.81~
1F{(PERS’
ENDIE

IF(P LE.
WRI (x_,
Vo=p*BT
v =Si N
7—\8\/—3 1

STEEL.GT. 6.25) . AND. {PERD

{0 ‘l'u.-S)*(PERbTﬁ?

STEEL.GT. O.J)-AQD.\r:;w

(0. )& O ’5‘*(PERSTE:L
STEEL. 0.75) . AND. {FE
(0. Go U qa)*(PERSTEEl

bTELu-bT.L U/.:Nn (
5.04/0 ')‘))*(PERST EEL-L
SmLFL LGT . L._J) u ("”

(0.04 .25 ‘:t_}\ T
QT&“L GT.L1.5 '

,.UJf).ES)*(Pl
TEEL.GE.&.ISIT
AGE OF STEEL MIX

EQ. q(‘T%EV
TEEL.LE.O- 23yp=0.08

STEEL GT.Q.Z:).A\U (PEE
(0. l”'ﬂ.qﬁi*(“ERS FEEL-U

STEEL.GT. 0.%). AND, ( PERA
(O 08 O 25 )*‘PEPSTELD
LAND .

\(;.UQ}"O.QB)*
bTEEL.bT.Q.
(0.01/9. 25)
TEEL-uL.~.5

T

i o~ wioe

TOWVEE)THEX

%) 'THE QHEAR REI NEORCENE

* T

©

4*DB*X*2 4

.,4\) 87*1:3_* ‘)J«“\L.‘ ’P RS

- -
Ty VTN,
{. SPallil
b O\

[

[






MAXIMUM BENDINRG MOMENT FOR THE BEAMS

‘RAME LENGTH(1) Uniformly pDistributed Bending moment
IO load (W) (N/mm) (N-mm)

- Roof Floor Roof Floor
1. 4272 15.905 17.79 22.34x10 25.84x10
2 4270 24,31 25.52 23.06x19 28.94x10
3. 4270 23.7 24 .44 16.16x10 18.51x19
4 4270 28.29 33.6 34.43x10 18.51x10@
5. 2440 19.62 208.09 7.6x10 11.31x19
6. 2440 30.@75 31.26 17.34x10 22.89x10
7. 24490 32.863 33.65 14.86x10 16.4x1¢
8. 2449 7.13 7.5 2.87x10 4,15x19
9. 2440 16.23 16.41 6.17x10 9.32x10

Here the moment acting on +the water +ank is also considered

in the design.

Bending moment of the tank = 5.00 x 1@6 N-mm



HE DESIGN OF RECTANGULAR BEAM

INPUT DATA FOR T

Enter the value of moments FeK, FY- diameter of the bar.
puted ioad, diameter of the stirrap.

ength and uniformly distrl



» DATA
¢ & % % R X
NO: 1 ROOF SLAB

kt****tt********

0000 15 415 20 4270 15.05 8

rpUT DATA

i*****k**

1 ROOF SLAB

*****tt**

AM No:
I L E
****t***t***************t****************t*******t*

SUMMARY OF THE DESIGN

:*********‘k********t

0.2234000E+008N.mm
4270.0000000mm
15.0500000N /mm

**k************

JE MOMENT I1S:

HE LENGTH OF BEAM 18:
MLY DISTRIBUTED LOAD:
********************

HE UNIFORI
t******t*t*t**t***t*******

kR KRIRRK
SINGLY REINFORCED SECTION

HE REINFORCEMENT 1s: 141.6098000mm2

PROVIDE oS OF 20 mm DIA BAR

'HE SECTION 1S SAFE AGAINST SHEAR
*t*****i*t*****t**tt*tt***t*************ﬁ*t*t***

k***t******‘k*t

********i



\M NO:1 FLOOR SLAB

l*****************

340000 15 415 20 4270 17.79 8

JEAM NO: 1 FLOOR SLAB
SPUPPROPTTTEEL S Slkshale
t***k*t**ﬁ*t***t**ﬁt*******tti**k*ttk*****t*t**t*ﬁt*t************
SUMMARY OF THE DESIGN

THE MOMENT I8S: 0.2584000E+008N.mm
THE LENGTH OF BEAM 1I8: 4270.0000000mm
THE UNIFORMLY DISTRIBUTED LOAD: 17.7900000N/mm

t*kit*tk*t******itttﬁ*ﬁﬁt***i*k**t**t*ﬁi

*******!t**t*t***ﬁ**t**

SINGLY REINFORCED SECTION
164.5943000mm2

THE REINFORCEMENT 18:
PROVIDE 3 NOS OF 20 mm D1A BAR

THE SECTION IS SAFE AGAINST SHEAR

ETETE R

tk********i****#*i*it****ﬁt***k*k*ﬁ***tt*!i**t*******t***ﬂ*i*tt*****ﬁ**1



* X

*‘k*******‘k****************‘k‘k‘k****9(')('.*';':k:'t'k’}i:‘f)‘:ﬁ’.'}(*?’:**“(*:“:9(7‘1%:@;‘(::‘«::&' B weovro %

‘k‘k**'}(*********‘k*****‘k****‘k*‘ki’:&k',‘:'k:«:k:v:.«':3{7:% godom ¥R 'wl*7~<~<vv<v X

DESIGN oF T-BEAM

COMMON FCR,BW,BF,EFFD,MDU,DF,N,XKK,ﬁLE,Xﬁl,l,ﬁ
INTEGER DB, DBC

OPEN(5,EILE=‘BEAM1.1N')

OPEN(S,FILE= 'BEAMl.OUT‘)
READ(B,*)FCR,FY,BW,BF,DF,EEED,EEFQQ,MBL,mfb
IF(FY.EQ.ZSD)XUMAX=D.53*EEED
IF(FY.EQ.415)THEN

XUMAX:U.48*EFFD

ELSE

XUMAX=D.46*EFFD

ENDIFE

MUMAX=0.36*FCR*XUMAX*BW*(EFFD—O.&E*XEMAX}'S.45*ECK*.&F*Rh*

DF*(EFFD—DF/2)

IF(MDU.LE.MUMAX)GOTO 20
1F(MDU.GT.MUMAX)GOTO 10
WRITE(S,*)'DOUBLY REINFORCED gECTION'
MU1=MUMAX

WRITE(B,*)MUl,MUMAK,MDU

MU2=MDU—MUl
ASTl:((0.36*FCK*XUMAX*BW)+(0.45*?C5*(BF—BW)*DF}3/(im§7*Y1T
STRAIN:(XUMAX—EFFCO)*U.OOBB/XUMAX
1F (FY.EQ.250)THEN

ir (STRAIN .LE. . 23)?5C=((250.0Nu &L?EF’STRAEX” Lt
1F (STRAIN .GT . 0.0125 yESC=250 1L.A0

ENDIF

183 (FY.EQ.415)THEN

IF (STRAIN .LE. 0.002075)FSC:(§41".
1F (STRAIN .GT. 0.002075)ESC:415'1.1ﬁ
ENDIF

Ir (FY.EQ.BOO)THEN

1F (STRAIN .LE. 0.00QS)ESC:(i5$ﬂ.0;0.6025>*STRAEB} i
1F (STRAIN LGT. 0.0025 )FSC=500;1.1

ENDIF

ASC=MU2/(FSC*(EFFD—EFFCO})

AST2=(ASC*FSC)/(O.87*FY)

AST=AST1+AST2

(2]
(3 o)
>
(e
o
[
~J4
(92
k3
Iy
.
e
X

WRlTE(B,*)'DIAMETER oF BAR TCO 3E USED A5 TENSILE REINEORCEﬁEN

READ(5,*)DB

AREA=3.14*(DB**2)/4.0

ANB=AST/AREA

NB=NINT(ANB)

IF(NB.LT.Z.O)THEN

NB=NB+2.0

ENDIFE

WRITE(8,*)'ENTER DIAMETER OF COMPRESSEOG BAR’

READ(S,*)DBC

AREA 1=3.14*(DBC**2)/4.D

ANCB:ASC/AREA 1

NCB=NINT(ANCB)

IF(NCB.LT.E.G)THEN

NCB=NCB+2.0

ENDIFE

WRITE(S,*)'SUMMARY or DESIGN'

WRITE(B,*)'THE TOTAL TENSILE REINEQRCEMENT:ﬁ,
o 2o L AMDPRESSION REIN?DRCEMER?:T,

I i L T




A

RS RL

WRITE(B,*)‘NO or COMPRESSXON BAR: T - D
STOP

WRlTE(B,*)‘SINGLY RElNFORCED SECTION HESIGH

~U=DEk

MU1= .36*FCK*XU*BF*(EEED—O.%E*XE:

IF(MDU.LT.MUl)THEN

N=1

caLL QUAD

ASTz(O.BG*FCK*XUl*BF)/iO.B?*Ei}

WRITE(B,*)‘DIAMETER OF BAR TO B Saph oAb ?EESELE Rhlﬁitxﬁiﬂixi‘
READ(S,*)DB

AREA=3.14*(DB**2)/4.0

ANB:AST/AREA

NB=NINT(ANB)

IF(NB.LT.Q.G)THEN

NB=NB+2.0

ENDIF

ELSE

DF
MUZ=0.3b*FCK*XU*BW*(EFFD—O.%E*XU.f&.ii*ECR*iBE—BW)*
DF*(EFFD—DF*O.B)

IF(MUZ.GT.MDU)THEN

i-!:2

CALL QUAD
YF:0.15*XU2+0.65*DE

o

AST=((0.36*FCK*XU2*BW)+(O.45*FCR*YE*ﬁBE—BW%}} (0.
WRITE(S,*)'DIAMETER oF BAR TO pE USED AS TENSILE

READ(S,*)DB

AREA:3.14*(DB**2)/4.0

ANB=AST/AREA

NB:NINT(ANB)

IF(NB.LT.2.0)THEN

NB=NB+2.0

ENDIF

ELSE

N=3

CALL QUAD
AST=((D.BG*FCK*XU3*BW)+(O.45*FCK*DE*(EE-
WRITE(S,*)'DIAMETER OF BAR TC BE USED A5
READ(S,*)DB

AREA=3.14*(DB**2)/4.0

ANB=AST/AREA

NB:NINT(ANB)

IF(NB.LT.Z.O)THEN

NB=NB+2.0

ENDIF

ENDIF

X

N j [
o TILE R e aR O AN
TL;\'DJ.};‘L =E L :\.E{».}[\‘\, E“.\EL‘L\

WRXTE(S,*)'SUMMARY oF DESIGN'

WRITE(S,*)‘THE TOTAL TENSILE RE)N“ORCEHENT:‘, =T
WRITE(8,*)'DIAMETER or TENSILE RE NFORCEMEXT:’, e
WRlTE(B,*)'NO OF TENSILE REENEORC[MENT paR: " - WE

.
r

Iy

1

Blan

i

CHECK FOR SHEAR

IF(N.EQ.l)ASTZASlT
IF(N.EQ.2)AST=AS2T
TP‘N-EQ.3)AST:ASST



IF(PERSTEEL.LE.O.QS)PZO.35

IF((PERSTEEL.GT.O.QS).AND.(PERSTEEL.LE.U ER

* P=0.35+(0.1l/0.25)*(PERSTEEL—O.QS)

IE( (PERSTE‘EL.GT L0.5) JAND. {PERSTEEL. .05

* P=0.46+(0.08/0.25)*(PERSTEEL—O.5)
IF((PERSTEEL.GT.U.75).AND.(?ERSTEEL.LExi.C~

* P=0.54+(0.06/0.25)*(PERSTEEL—O.75E
IE((PERSTEEL.GT.1.03.AND.(PERSTEELSLE,L.Z;)f

* P=O.6+(0.04/0.25)*(PERSTEEL—}.Q)
IF((PERSTEEL.GT.l.ZB).AND.(PERSTEEL.LE.lm

* P:0.64+(0.04/0.25)*(PERSTEEL—l.EE}
IF((PERSTEEL.GT.1.5).AND.(PERSTEEL.LTﬁi,73})

* P=0.68+(0.03/0.25)*(PERSTEEL—1.3?
IE(PERSTEEL.GE.l.?B)PZO.71

ENDIF
PERCENTAGE OF STEEL FOR M2U MIx
IF(FCK.EQ.20)THEN

IF(PERSTEEL.LE.O.ZB)P:U.36
IF((PERSTEEL.GT.O.EB).AND.(PE

o T i1
"'.L_ixiji,c\)’ I

|

RSTw
* P=0.36+(0.12JO.25)*(PERSTEEL—O.25)
IF((PERSTEEL.GT.O.B).AND.iPERSTEEL.LEnU.75>\
o P:0.48+(0.08/0.25)*(PERSTEEL—G.EE
IE((PERSTEEL.GT.O.75).AND.(PERSTEEL E.1.00
* P:0.56+(0.06/0.25}*(PERSTEEL—U.?i}
EF((PERSTEEL.GT.l.O).AND.(PERSTEEL.LE.i,Zib>

* P:U.62+€0.05/0.25)*(PERSTEEL—}.@f
IF((PERSTEEL.GT.1.25).AND.(PERSTEEL.LE.L.
* P=0.67+(0.05/0.25)*(PERST:EL—l.EE)
IF((PERSTEEL.GT.1.5).AND.(PERSTEEL.LE.1.75>)
* P=0.72+(0.0350.25)*(PERSTEEL—1'5§
IF((PERSTEEL.GT.1.75).AND.(PERSTEEL.LE.E.U})
* P=0.75+(0.04/0.25)*(PERSTEEL—l.?S)
IF((PERSTEEL.GT.E.O).AND.(PERSTEEL.LE.E.Z?}}
* P=0.79+(O.02/0.25)*(PERSTEEL—QQUE
IF((PERSTEEL.GT.E.ZS).AND.(PERSTEEL.LT,Z.Q}B
* P=0.81+(0.0l/0.25)*(PERSTEEL—Z.lE?
IF(PERSTEEL.GE.E.BO}P=U.82
ENDIF
IF(P.LE.TOWVEE)THEN

WRITE(B,*)'THE SHEAR REIKFORCEMENI = pROVIDEDS

Vc:P*BW*EEFD
vs=8F-VC
< WRITE(*,*)‘ENTER THE DIA or S?ERRE?‘

READ(B,*)DS

ASV=3.14*DS**2/4

SPACING=0.87*EY*2*ASV*EEFD*19UG,?5

SPACING=NINT(SPACING—5)

WRlTE(B,*)'PROVIDE 2 LEGGED’,DS,'mm STIRKRUP

GO TO 2000

ENDIF

WRITE(B,*)’THE SECTION 15 SALE AGAINST SAEART
2000 STOP

END

SUBROUTINE QUAD
COMMON FCK,BW,BF,EFFD,MDE,DE,X,XEi,XEE,IE?
1r (N.EQ.l)THEN

IV T o B S



DISCZSQRT(B*B-&.U*A*C?
ROOTLZ(*B+DISC}/(2.U*A)
ROOT2=(—B—DXSC)/(2.D*A)

XU1=ROOT1

IF(XUl.GT.ROOTZ)XUI:ROOTE

ENDIF

IF(N.EQ.Q)THEN
A=(0.1512*FCK—(0.0051*FCK*(BF-BW)):

B=(—0.36*FCK*BW*EFFD}+(0.067*FCR*E?ED*£E§—8ﬁ3‘

(0.1682*FCK*DE*(BE~BW))

C=MDU+0.095*FCR*(BF—BW)*(DE**2>—3.2925*FCE*a*f

DISC=SQRT(B*B—4.0*A*C)
ROOT1=(*B+DISC)/(2.0*A)
ROOT2=(—B—DISC3/(2.0*A)
KU 2=RO0OT1
lF(XUQ.GT.ROOTQ)XUZSROOTQ

ENDIFE
IF(N.EQ.B)THEN
A=0.1512

B:—O.36*FCK*BW*EEFD
C=MDU—0.45*FCK*(BF—BW)*DE*(iFFE—D?*U.
DISC:SQRT(B*B—4.0*A*C)
ROOle(—B+DISC)/(2.0*A)
ROOTZZ(—B—DISC)/(E.O*A)

XU3=ROOT1

IF(XUS.GT.ROOTE)XU3=ROOT2

ENDIF

RETURN

END



bd

INPUT DATA FOR THE DESIGR OF T BEAM

Fy, Breadth of web, Breadth of

Enter the value of Fck,
flange, Depth of flange, effective depth, effective cover,
MDU, W and 1ength.

tenslle

o be nsed as

Enter the diameter of bar

reinforcement.

Enter the diameter of compression bar.

Enter the dismeter of stirrup.



)T DATA

e ¢ Je % Kk Kk K

{ NO:6 ROOF SLAB

tt****t*********

1415 300 1830 120 570 40 23060000 24.31 4270

TPUT DATA

s % % ok de Kk ok Rk

AM NO:6 ROOF SLAB
**********ﬁ******
**********‘k******

*******************************k*t**t********i*******

SUMMARY OF DESIGN
2 g de % e A o e ke K e ek ok ok ok

!*******ﬁ**************t******#*********************

SINGLY REINFORCED SECTION DESIGN

112.3905000mm*

iE TOTAL TENSILE REINFORCEMENT:
2 Omm

IAMETER OF TENSILE REINFORCEMENT:
y OF TENSILE REINFORCEMENT BAR: 2
HE SECTION IS SAFE AGAINST SHEAR

**************************k*ﬁ****t**

************t**t*********i********



T DATA
*ok ok ok kK
NO:6 FLOOR SLAB

******ﬁ*********

28940000 25.52 4270

15 300 1830 120 570 40

TPUT DATA
kR Rk KK

AM NO:6 FLOOR SLAB

‘]
*****‘k***

k*********
***t****‘k********i

k*********t**t****t******t*******************t*t*****
SUMMARY OF DESIGN
**t******************

*********************

g Kk K Je K

*************t*********

INFORCED SECTION DESIGN

SINGLY RE
'HE TOTAL TENSILE REINFORCEMENT: 141.1591000mm2
E REINFORCEMENT: 2 Omm
2

)IAMETER OF TENSIL

NO OF TENSILE REINFO
rHE SECTION IS SAFE AGAINST SHEAR
PR S Skl

*************i****************

***********t**********i
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{51 pESIGN oF COL UMNS

In general column gections are subjected to Axial ard
jaxial pending moments. To arrive at the column dimension. thes
oments on the columns are not RKnown at ‘the jpnitial stags.
‘herefore asually the direct load carrying gbove & aartain
section of the column is computed, which are accounting for the
bending moment action on the section. More dimension can e

provided along the plan of greater hending moment .

Dimensions of the columns &are calculated assuming TWO
percent of reinforcement of the gross sectional ares of the
columns. Limit state design method 1is adopted for calculating
the dimensions of the columns. The design 18 computerised and

the programme 1s written in FORTRAN - 77.



* Kk koK

ok kK

0001

o

10004

*****‘k***‘k***k******k"ﬂ*?’t*kx‘k'}ck*ﬁ::'»:*J';::/‘f": goporn ¥

SOLUMN DESIGN USING DESIGN CHARTS

')<*k*'k*i('k*‘kk*)‘(7‘:****‘k‘k**‘k‘k‘k;‘('}::ki’:k?-"k‘kw""f':‘-:' TN SR

ASSUME COLLMN SIZE A5 300mm
AXIAL LOAD T8 THE SHEAR FORLCL
INTEGER DIA,SPACING,NUBARS
REAL MuX,MuX,Xu,OHEGA
WRITE(*,*)’ENTER ANTAL LGsl
READ&*,*)AXLLOD

WRITE(* * ) PENTER MY, MY LD Rt
READ(*, MY, MY

WRITE(® PNTER THE Did 1B e

)

* =
fe e
v

, 0 TEN
READ(*,*}DIA
WRITE(*,*)'ENTER THE VALUE CF ¢
READ (X, *)Fck
WRITE(*,*)'ETTER THE VALUE £ i

READ{(*, * Y Ey

OPEN(Z,FILE:‘CL.QET‘}

H=600.

B=300,

c=60.

GAMMAC=1.5

GAMMAS=1.553

N=AXLLOD

HBYB=H. B

CBYR=C. B

MuX=(GAMMACfl.5)*(MXJ(FCH*E*H*%

MuY:(GRMMAC/l.5)*{M¥f(ECB'

u= (GAMMAC/ 1 5
)

LSy E (NS (FCRFE
WRITE(*,lGODl'MuX,MuY,Nu
SORMAT ( "INPUT OMEGA FORIBX‘V,E%«E‘.
WRITE(*,*?‘ENTER OMEGA VAL TS
QEAD (%, *)OMEGA
ATOT=DMEGA/(GAMM5C;iei*?l'% HoROn
ASTI=ATOT/ 4.

WRITE(Q,lGOGZ}

FORMAT(75{'*‘))

WRITE(Z,*}’COLUMN WGl L

WRITE(2,*)' SUMMERY OF DESTGXN
WRKTE(Z,KQOOS)

EORMAT(75(’*')}

WRITE(Q,*)'DXAMETER AF THE BAR: 1L
WRITE(2,*) 'THE TOTAL REINTORCE .
WRITE{2,*) 'THE REINFORCEMENT CAST L
NOBARS:ASTI/({3.14159263%“iD]p Tymely
NBZYINT&{NOBARS*O.5?}
NB10=XB*4
WRITE{Q,*)'PROVIDE
AND MIDDLE OF THE
WRITEﬁB,*?‘TOTALLY CROVILDED LR
WRITE(Q,lUOGA)

FORMAT (75 TR

STOY

END




INS 3.1-A7 Columns with biaxial bending

ty = 415 N/mm

=(15 fbh

5) fcbih

Aot =4 A “"’(15) bt;')\fc (15) fcbh

T ‘ T - . .
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UMNS 3.1-A7 (Contd.)

Ao =4

05 0

-y

Columns with biaxial bending
'1‘;4‘,' ) - ars Nyme
’" b=2 E{]l -

(15 fbhi

h
(15 fb’

(1 s) fc'B h

>e
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5

Aoty
bh f.
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INPUT DATAS FOR €O LOUMN D ESIGN

e I

Total Axial force(Pu)x10°N ux x 10°) (O X 1q‘i—
233 .57 18.72 12.66
30289 23.72 23.13
386 .05 23.72 ~13.52
236.57 18.72 4.57
248.53 18.72 1050
24@.48 19.89 12.66
358.72 24.89 23.13
439.2 24.89 -13.52
249.64 19.89 103 5%

315.54 23.56 12.66



Total Axial oroe (Pu)x18°N Mox x 100)  (Muy X 10°
uy x 7
4T4.62 23.56 18.13
388.22 23.56 -8.52
262.44 23.56 4. 57
256.61 23.56 10.50
294.96 44.70 12.66
550. T 44.70 18.13
464.33 -44.70 _8.52
184.44 4470 4.57
184.44 -44.70 4,57
-44.70 10,50

177.48




' DATA

o Je Kk KK

IN NO:1

¢ & e J de kX

R AXIAL LOAD in N
70

R MX,MY in N-mm
0000

50000
;R THE DIA in mm

FR THE VALUE OF Fck

ER THE VALUE OF Fy

UT OMEGA FOR:vx=0.01vy=0.02Nu=O.1
"ER OMEGA VALUE
>
<t

TPUT DATA

:*********

YLUMN No:i 1
g ke ok kR R R kKK
************#t*************t******3

****tt******tt*******
SUMMARY OF DESIGN OF COLUMN
****tt*******k*y******

***************
*t****************************tt**********

X Rk ok k %

IAMETER OF THE BAR: 2 Omm

HE TOTAL REINFORCEMENT 18: 1301.2050000mm2
325.3012000mm2 IN EACH CORNER

‘HE REINFORCEMENT I8:
YROVIDE 2BAR(S) OF 20mm DIA IN EACH CORNER AND MIDDLE OF

[HE LONGER SIDE
OF 20mm DIA

rOTALLY PROVIDED 8BAR(S)
********t************

kt*****‘k****i**

**********************************1
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{61 DESIGN OF FOOTI NG S

The substructure or foundation 15 that past of atracture
shich 1is usually placed below the surface of the ground and which
transmits the loads to the ander lying sc0il or rock. The LWO
eagential requirements in the deslgn of foundstlon AYE that the
total settlement of the structure shall be 1imited to & tolerably
amall amount and that differential settlement of various parts of

structure shall be eliminated as nearly poasible.

Reinforced concrete footings Are providad to  transit the
10ad of the structure supported by column posts Lo the soil. The
pressure on +the soil the safe bearing capaclity of the soil i 200

KN/me

The footlng is designed as isolated footing bY 1imit atate
Design method. Concrete grade M1b and steel grade Fed4ld are
used. The design is computerised and the program is written in

FORTRAN 77.



[}

!

'.*.9:****:k*'k**:&'ﬁ*k?:***‘k*k*****‘*:‘ki'}:7':‘:’&.«’:9\*:7-..1-‘ W Rk MR

1SOLATED FOOTING DESIGH

************‘k***********%k*'ﬁt**‘k.‘:*x:kr",'<.~:'.-:,-»"zx & opo®oR T

REAL SlZE(lUU),SIZEEOOT(lGU}
REAL LOADFACTOR ,DIa ,NOBART
OPEN(?,FELE:‘FT.EOR’)
OPEN(E,FILE:‘FTZ0.0GT‘}
WRITE(*, ™) TENTER ANIAL LOAD N
WRITE(*, "} *ENTER COLUMN
WRITE(*, ™) *ENTER SAFE BEARING
WRITE(*, ™) "ENTER THE DEPTH OF
WRITE(*,*) ' ENTER UNIT WEIGHT
WRITE(*,*) "ENTER THE SHARACTE
WRITE(*, ™) 'ENTER YIELD STRENGTE

READ(2,* YyALOAD (SIZEL(L) LI=0 , BB, U !

AEOOT:ALOAD/SBC
WFOOT=UNTWT*DF*AFOOT
TOTWHTZALOAD+WFOOT
ACTAREA:TQTWHT/SBC
IF(SIZE(l).GT.SIZE(Q))THEN
%=8IZE(L)

SIZE(I}:SIZE(Z)

SIZE(2) =%

ENDIF

RATIO:SIZE(l)/SIZE(EE
SIZEFOOT(E)=SQRT(ACTAREA*RAZ1u}
SIZEFOOT(E):ACTAREA/SIZEEDOT;7‘

SlZEEOOT(l):(NINT((SKZEFOOTil?vL”i‘“Ua:‘?*.?,

SlZEFOOTiQ;:{NINT((SEZEFOOTiii
ASSUME THE LOAD FACTOR pPARTIAL
LOADFACTOR=1.5

UPWRPR=ALOAD*LOADFACTOR/SEZEFGU?i}: ST rETOlT

BENDING MOMENT CALCULATEOH
BM2=UPWRPR*SIZEFOOT(2}*{(\T SEO0OT:
BMl:UPWRPR*SIZEEOOTili‘i{{g,j%lﬁ‘“'
MAXBM=BMl

IE(MAXBM.LT.BMZ)MAXBM:BHZ
IE(BML.GE.BMQ)BR:SIZEEQOTQLE
IF(BME.GT.BMl)BR=SEZEEOU?i2}
DEPTH:SQRT(MAXBM/QU.IBE*YCH*BRt:
ASSUME DEPTH AS 604 mm

pE=600

IE(DEPTH.LT.DE)DEPTHZE&Q
OVRDEP=DEPTH + 48

XYZ:O.87*FY

IE(MAXBM.EQ.BMl)BECE:SI7EE' ;
lf(MAXBM‘EQ.BME3BECR:SEZEEW‘ -

YZ:XYZ*FY/TFCK
NY =SQRT (¢ XYZ*DEPTH y xR D~ AFNDE BTSN
XYLZXYZ*DEPTH
ASTlZ(—XYl+XY}J(~2)/EE
ASTZZ(—XYl—XY)/(-Z)/YZ

AST:AST1*5
IE(AST.GT.AST2}AST:ASTE*J
WRITE(*,*)'ENTER THE | i
READ(Z,*)DIA
mmnD:AQT/(3.141392654*7DEA,,




1001

\UE:UPWRPR*SIZEFOOT(EE*AiSlZEfqu;;;

vi=vii
IF(VU.LT.VUE)VU=VU2
TO“VEEZVE/BR)DEPTH
PERSTEEL:AST*lOOJBRfﬁﬁpﬂ
PERCENTAGE AF STEEL F '
IF(FCK.ES 15 )THEN
IFQPERSTEEL.LE.O.ZB}P:G.3
IF((PERSTEEL.GT.D.25).AND
P=0.35+(0.11/0.25)*(PERST”“
IF((PERSTEEL.GT.Q.S).AND. >
P:0.46*(U.D8/O.25}*(PERSTE
lf((PERSTEEL.GT.G.75).AND.& :
PZU.B&*(O.O6/U.25)*(PERSTEEL—O./ ;
IF((PERSTEEL.GT.l.O).AND.(PLRSTEE;.
P:U.b+(0.04/0.25)*(PERSTEEL—L.U)

2

IF((PERSTEEL.GT.l.QB).AND.(?ERSTEELﬂ

P=0.64+(0.04/U.25)*(?ERSTEE"
XF(ﬁPERSTEEL.GT.l.S).AND.&? TCE
P:0.68f(0.03/0.25)*(PERSTEEL~L,:3
1F(PERSTEEL.GE.1.75}P:G.71

ENDIF

PERCENTAGE OF STERL FOR MZ20 NI
IE(FCR.EQ.QO)THEN
IF(PERSTEEL.LE.O.25)?10.36

IE((PERSTEEL.GT.D.ZB).AND.(?ERSIZELQ

P:O.36+(D.12/0.25)*(PERSTEEL—Q.;

IF((PERSTEEL.GT.O.5).AND.{PERSTEEL.IZ

P:0.48*(0.08/0.25)*(PERSTEEL—G.EE
IE((PERSTEEL.GT.U.75).AXD.(PERS;E
P:0.56+(D.06/0.25)*{PERSTEEL—G.75>

iual

XF((PERSTEEL.GT.l.U}.AND.x?ERSTL’L.L

P=G.62+(D.OBJO.ZB)*(PERSTEEL—L.U)
IF((PERSTEEL.GT.l.QE).ARQ.iPERB.f}
P:D.67*(0.05/0.25)*(PERSTEEL—#
IF((PERSTEEL.GT.1.53.;ND.QPER
P:0.72+(0.93/0.25)*(PERSTEEL

IE((PERSTEEL.GT.1.75}.AK‘ {

P=O.75<{Q.O4/O.Z5}*i?585 = e
IE((PERSTEEL.GT,E.O).%ND@{E7f“*
P=0.79~{0.02/0.25)*(PERST“E

e R

If((PERSTEEL.GT.?.EE).AKD‘i»3f"wTef

P:D.Bl*(0.0lfﬂ.QE)*(PERSTEE‘
IF(PERSTEEL.GE.Z.SG??:U.32
ENDIE
IF(P.LE.TOWVEE}THEN

DEPTH -DEPTH-3U

Ggo TO 20
ENDIE
WRITE(E,*)‘FOOTING N
WRITE(E,lOOl

FORMAT (75 %))

WRITE(3,*)] SUMMARY
WRITE(3,1002)

FORMAT (750" "))
WRITE(3,30)SIZELL)

cnMAT (23X, 'THE S1Z

ik 3
IS SN



o

G)AST

WRITE(
FORMAT

( ;
WRITE(3, 6l ) NOBARS , DL
v

FORMAT

(3X,

WRITE(3,*) 'THE
3 3]
¢ *

STOP

END

JAY
-

i

'AREA OF STEEL: LEEL 2L




INPUT DATA TO THE ISOLATED FOOTING DESIGN

Enter the axial size B,D in mm, Depth of foundation unit

welght of earth, Fck and Fy.

Enter the diameter.



'T DATA

% Ak Kk deK

ING NO:1

¢ g % kok gk ok

<70 300 600 0.2 1500 0.00002 15 415

'PUT DATA

kd ok kkkkkk

OTING No: 1

***********!**

*‘k*******t**t*************************’k*********i*********'k*********t*

SUMMARY OF FOOTING DESIGN

*******************i*t*****k**#****************t************i*k****t**

THE SIZE OF THE COLUMN 1IS: 300 .mm, 600 .mm
THE SIZE OF THE FOOTING IS: 800.mm, 1600.mm
DEPTH: 560.0000000mm
OVER ALL DEPTH = 600.0000000mm
AREA OF STEEL = 1188.61mm?

PROVIDE 4 BARS OF 20 ram DIA
THE SECTION IS SAFE AGAINST SHEAR

l*t**********ﬁ***********t*****k*t*****t**************k****‘k*********ti



T DATA

r ke ok % e kK

ING NO: 2

x % % % Kk Kk Kk k k Xk

390 300 600 0.2 1500 0.00002 15 415

'PUT DATA

¢ %k de Kk kok K

YTING No:2

k% % Kk %k fe ok Kk

k*****************************************t**********‘k*k**************:

SUMMARY OF FOOTING DESIGN
****tﬁ*****t*********************t****k‘k*
THE SIZE OF THE COLUMN Is:  300.mm,  600.mm
THE SIZE OF THE FOOTING IS: 1000.mm, 19500.mm

*‘k***t********t*:’!*t*********ﬁ:

DEPTH: 560.0000000mm
OVER ALL DEPTH = 600.0000000mm
AREA OF STEEL = 2403 .53mm?

PROVIDE 8 BARS OF 20 mm DIA
THE SECTION IS SAFE AGAINST SHEAR

*******t******************************k**************t**t*******t***t*
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{71 DESIGN OF THREE QUARTER TURN STAIRCASE

The srrangement of staircase &3 RKnown in drawings.
Width of stalr case = 1.2m
The height between floors = 3.5m
Provide 3 flights.
Height of each flights = 3503/3

= 1166.67mm

Assume 1o provide 15@mm risers.

1166.87

No. of risers required = S
158
= 7.77

Provided 8 risers

1166.67

Actual height of each riser = P
a3

= 145.83 mm

Number of treads in each flight No. of risers -1

I
=)
1
vy

Let the tread be 3@

DESIGN OF FLIGHT AB AND cDh
The bearing of flight is 23@mm effective horizontal span.
= 1.8 + 1.2 +©.23 + 23/2

3.340m

i

Let the thickness of waist be 2 5@mm



LOADS

Dead loads of ZH0mm waist = @.26 x B.25 = 6.25
Ceiling finish (12. 5mm) ?.0125 x 251 = ?.313
]
Total load = 6.563 KN/m"
ind 3 L]
Corresponding load/sq.m = (R + T 1/2
x W
T
(@.14583% + g. 32172
= % 6.653

= 7.23 KN

Hence the actual load/sa.m of plan area will consist of
waist and celling finish = 7.23 KN
x 145.83 x 390

Dead load of steps = x 2b
o x 1090 %1000

]

= 3.828
Top finish = ?.313
Live load = 3. 500
Total load = 14.8TKN
Bending momenv = wtg
8

14.87 x 3F.345°

8
= 2.79 KNm
.
M
Required effective depth = ‘»—»~
4 Qb

H

[' 23,79 x 100
X

@?.658 x 1099



Required effective depth = 177.7Thmm
Hence safe.
4 provided = 25@-15-12/2
= 229 mm (using 1Z2mm hars}
M 20.79 x 10°
Area of steel {Ast) = =
st jd 233 x @.9 x 229
- 438.58mm°

Provide 12mm ¢bars @ 250 mm </C.

DISTRIBUTION OF STEEL

11l

Ast required ?.15% of bD

?.156

= x 1990 x 250
106

= 375mm
Provide 8mm ¢bars @ 13¢%mm c/c.
DESIGN OF FLIGHT BC

1.2 + 1.2 +@.23 + 1.5 ¢ @.23 +@.23/2

Effective horizontal span

H

4, 59m

w1e 14.87 x 4.59°
Bending moment = U =

g 8

= 39.16 KN-m

M 1[/2

Reaquired effective depth —
st id

39.16 x 10°

233 x 8.9 x 229
= 826.11mm°

Provided 12 mm @ 139 mm c/C.



DISTRIBUTION STEEL
Aren of steel required = @.15% of bD

?.15
x 1993 x 258 = 375 mn

120

Provided 8 mm ¢bars @ 130 mm c/C.



{81

No. of flats

No. of persons/flat

SEPTIC

No. of persons (Total)

Quantity of zewage per caplita

De-sledging perlod

Quantity of sewage

Assuming the detent
j.e capaclty

Now assuming the ra
and with the gliven

The quantity of sludge deposited

Total capacity of tank required

Assuming the depth of tank as 2.5m,

tank

TARK

per 4ay =

produced per day =

jon period to be 24hrs

of tank

+te of sludge deposit
1 year pericd of cleaning,

——

Assume L:B ratioc as 4:1, then we have,

12
1.7 m

7.0m

DESIGN

20

12

28 x 19
200

120 1lit
lyear

128 x 200

24,000 liters/day

04,000 x 24/24

24 ,00@ liters

as 30 1iters/capita/year

we have,

3¢ x 200 x 1
602 liters
24,000 + 6,000
30,00 1it

30m°

the oross-sectional area of

3
= 1Z2m”



The dimension of the tank will be 7.4 % 1.75m x(2.9% * @.3)
as overall depth with ?.3 m free Board.

Hence wse & +ank of size.
7.9m x 1.7bm X 2.8m
DESIGN OF SOAK-WELL

The soak-well or soak pit can be designed by agsuming media,
say as 1250 1iters/cum/day.

39 x 1909
Volume required for the soask-well = e
1250
- 24m°.
Area of soak-well required = 24/3
= Bmd
Diameter of soak-well required
/4 x 4 = 8
a¢ = 8 x 4
T
- —
a = | 8 x 4
i
4 i
d = 3.18m
Say diameter of soak-well = 3.5m



L8l WATER TANK

DESIGN:
Neo. of people
Per capitsa demand

Capacity of Tank

DESIGN - (RECTANGULAR TANK)

208
oA3 lit/head/day

49,000 lit/day

We have,
length of tank (1) = 4.27T m
breadth of tank (b) = 2.44m
volume = 1xbxh
40000 x 12°  mm3 - 4270mm X 244@ mm X h
h = 3840 mm

Adopt h =z 3350 mm
Provide height of 3.85m for tank with free board of 1HO0mm.

L 4. .27

 — T e = 1.75 < 2

B 2.44
The walls of tanks are to be designed as conbinuous slabs.

H 3.85H6

 — T e = ©.963m

4 4

Bottom 1m of tank will be designed as cantilever Pressure at
depth of 2.8bm.
P = wh = 2.85 x 10,000
= 28500 N/m2

Moments in the walls are found by moment distribution, As

the Frame 18 8

ymmetrical sbout both axes moment distribution in

alone. For 1/4th of the tank only



Joint A
Members AB AD
Distribution factor @.244 B3.427
Fixed moment -2.135p +1.143p
Balancing 3,.242p ?.424p
Final -1.893p +1.893p
2.850 — z tﬁ 2. A AT
e -
;-2.35xt0 N i ' %2
ym (""" \L —3 .
F-"_"*a D '§! [
3.85x 0 P— L 4. 27m —

Moment at support

BM at centre of long span

BM at centre of shorter span

-

Maximum BM

H

t

1.883p

1.893 x 285@@ = 5395@.5Nm

285@@ x 4.27 Z

8
11004 .21 Nm

28500 x 2.44 2

8
-32749.8 Nm

5395@.5 Nm

- 53858.5

- 53858.5



285090 x 2.44

Direct tension in long wall =

Wb
347742 N

Lrd

28500 x 4.27 Wa
Direct tension in short wall = =

£} g

= 60847.5 N

[hy]

Let C = 7 N/mmZ, m = B, t = 109 N/mmZ on the water tank.

1
k = = ©.48
i+ t/cm
= 1 - k/3 = @.84
Q= 1/2 ckj = 1.411
M
Effective depth :[m”m_

4 Qb

|53950.5 x 10 3

= |
|1.411 x 1000
3

= 195.54 mm

Provide overall depth of Z250mm width effective depth of 215 mm.

Net moment =M - Tx
M- Tx T
Area of steel = +
@.84x10Dx215 19D

5395@.5 x 1@ 3 - 34770 (215 - 1253}

?.84 x 215 x 100

+ 34770

JRev——)



2814 + 347.7

3161.7 mmZ
Provide 2@0mm ¢bars @ 85 mmc/c

Area of steel provided = 3307 mm2
5teesl @ centre of span

11994.21 x 193 - 34779 (215 - 125)

Area of steel
@.86 x 215 x 152

+34779

[T

100

688 mmZ

Half the bars from inner face at support are bent into
centre face providing area of

337
i = 1653. bmmZ
2
Additional RF of 16 mm¢@bars @ 168mm c/c. At the centre of
shoot span BM is of -ve sign. however nominal RF is provided on
that face.
Cantilever moment:
cantilever Moment = 1/2 x wh x 1/3
= 1/2 x 199,09 x 3.85 x 1/3
= 6416.67 Nm

6416.67 x 10 °
Area of steel required =

@.84 x 215 x 190
= 355.3 mmZ

Provide 8 mm ¢bars @ 150mm c/C



Diastribution Steel:

9.1 x (250 - 100}

Distribution steel = 9.3 -
(450-100)
= @.257 %
. 2567
Area of steel = X 250 x 100@
100
= 642.5 mmZ2
Area on each face = 321.Z2mm2

Provide 8mm @150 mm c/c.
BASE SLAB:

Provide 15@mm thick slab with 3mm har ® 200 mm o/ both ways
top and bottom.

Size of rectangular tank

4.27 x 2.44 x 4.2 ( 3.85 + @.15 )



£ 51 APPROXIMATE EST

AREA:

Total plinth ares

RATES:

444 Sga.m

The rates are assumed as follows:

For ground floor
For first floor
For second floor
For third floor

For fourth floor

APPROXIMATE COST:

For ground floor
For first floor
For second floor
For third floor
For fourth floor

Total approximate cost

Rs.
Rs.
Rs.
Rs.

Rs.

Rs.

Rs.

2000 . 00 /mé
21920 . 90 /m2
2200.08/m2
2300 .08/mé
2400 .00 /m2

2002000 . 9D
2102108 .00
22922908 .90
2302300 . 00

2402400 .00

IMATION



CONCLUSION

In this project, we have used the high level language

FORTRAN - 77. We have developed the programme for the
analysis of frames, design of beams, columns and

footings.

Bearing in mind the cost of construction, maximum
utilisation of the area is obtained for minimum
space and cost. Using the programme any number of
frames can be analysed, evenif the number of storyes

is made to increase.
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