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AKR CONSULTANTS 
LR.ARUNKUMAAR, M.E(Struct). M.I.F, 

CONSULTING STRUCTURAL ENGINEER 
E-mail: akr@akrconsultants.com 

Mobile : +91 9994160046 

STRUCTURAL DESIGN STABILITY CERTIFICATE 

1 hereby certify that the Proposed Construction of Stilt + 3 Floors Residential 

Building at New No: 18, Old No: 33 & 33A, Buddhar Street, Selaiyur, East 

Tambaram, Chennai 600059, Comprised in Old S.No: 94/2A3B1C1AIB(part), 

T.S.No: 19/2 and 20, Block No: 22, Ward - G of Selaiyur Village, Greater Chennai 

Corporation Limit, that the building will with stand against the Earthquake, (Seismic 
Zone IIl as per IS 1893 (Part-I) - 2016) loading stress parameters are within limits of 

National building code and Bureau of Indian standards code of practice for concrete 

and loading. The R.C.C building frame of the structure is designed as per the Indian 

Standard code of practice for concrete and loadings. The structure will be constructed 

as per the structural design and detailing of reinforcements given in the drawing from 

foundation to roof slab and beam. For external and internal partition walls 230/115 

thick Brick walls are used. The structure is sound and stable. 

Erl.R.ARUNKUMAAR, M.C, (Structural), MIE., 
Consulting Structura! Engineer. 

Chartered Civil Ergneer [4-1652!5-8) 
CMDA Regn. No. SE/GR-\/2024/03/013. 

Greater Cheznai Corporation, Regn, No RSE1004820:9 
No:10.9th SL, 2nd Seclor, KX. Nagar, Chenna 78 

For SIVARAMS HOMES Pvt. Ltd 

No.10, 9h Street, 2 Sector, K.K.Nagar, Chennai -600 078 
-Directb 
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(3-165 
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Sectcr. 
KK 

Nagar, 
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C
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The 

buildm
: 

is 

desipned 

lor 

S
i3

T
lo

o
rs

. 

}he 

3-D
 

An:alysis 
of all 

the 

building 

structures 

will 
be carried 

out 

using STAAD 

PRO
 

sofw
are 

package 
and 

analysis 

results 

shall 
be 

used 
for 

designing 
the 

various 
elem

ents. 2.0 

2.1 
D

ead 
Loads The 

Dead 

loads 

that 

are 

cnvisagcd 
to 
act 

perm
anently 

are 

considered 
as per 
IS: 

875 

(Part 1) - 1987 
- D

ead 

loads. 

Indian 

Standard 

Code 
of Practice 
for 

Design Loads 

(other 

than 

carthquake) 
for 

Buildings 

and 

Structures. 

1. Slab 
is assum

ed 
to 
be 
l 50m

m
 

thick 

-3.75 

KN/m
² 

Slab 
is 2. 

3. Floor 

finish 
- 1.5 

KN/n? 

Brick 

work 

m
asonry 

walls 

230 

thick 
are 

proposed 
to 
be 

used 

(location 
of 4. 

walls 
per 

Architectural 

drawvings) 

Unit 

weight 
is 

taken 
as 
20 

KN/m
 

W
eathering 

course 
in 

Terrace 

finish 
-3

 

K
N

/m
 

5. 

2.2 
Im

posed 
Loads 

For 

The 

im
posed 

Joads 

that 
are 

cnvisaged 
to 
act 

perm
anently 

are 

considered 
as 

per 
IS 
: 875 
( Part 
2 ) �1987. 

Indian 

Standard 

Code 
of 

Practice 
for 

Design 

Loads (other 

than 

carthquake) 
for 

Buildings 
and 

Structures". 
2 
KN/m' 

o
A

F
lo

o
rs

 

3 
KN/m 2 

KN/m' 

2. Staircase 
3. 
Toilets 

1.5 
K

N
/n 

Terrce 
tloors 

4. 

:R
A

R
U

N
A

8,, 
structural 
system

 
com

prises 

colum
ns, 

beam
s, 

slabs 

:n
d

 

wall 

struelure. 

1D
ESIG

N
 

LO
A

D
S 

assum
ed 

to 
be 

125m
m

 

thick 
- 3.125 

KN/m
 

SIVARAM
S 
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15.65 

Check 

Effetive 

Dcpth 
for 

Bcnding 41.91 

- (M
,/ 

(0.133x 
fck 
x b))' 

101 

=
 

125 
- 20-8 
/2 

Depin 
requtcd 

D
pth 

provIdcd 

H
ence 

O.K Reinforcement 
calculations 

Short 

Span 

D
irection 

@
 

Support 0.572 

5.84 

x 10 
^ 6 

Mu/bo' 101 

101 
x 

%
 

1000 
x 

0.14 

P
t 

136.68 
mm 150.00 

mm 

=
 

101 125 

X
 

334.933 
m

m
 335.104 
mm 

150.00 

1000 
x 

1000 
x 

1000 

0.00135 
0.0012 50.27 

8 barsS 

M
inim

um
 

area 
of steel: 

Area 
of 

steel 

Ast 

Spacing 
of Y 

Check 
for 
Spacing 

Ast 
provided 

m
m

 

3d 

303 300 334.93 

1) 

m
m

 

M
inimum 

of 

m
m

 

2) 
3) 

mm 
C{C 

150 

8 

Therefore 
provide 
Y

 

Short 

Span 

D
irection 

@
 

Mid 

Span 

0.431 101 

x 
10 
^ 6 

101 
x 

M
u/bd' 

%
 

0.101 
4.40 1000 

x 

102.187 
m

m
' 

101 

X
 

150.00 
mm 

125 334.933 
m

m
 335.104 
mm 

150,00 

x 

0.00101 
0.0012 

50.27 

bars 

M
inimum 

area 
of 

steel: 

Area 
of steel 

Ast 

Spacing 
of Y 

Check 
for 
Spacing 

Ast 
provided 

m
m

 

303 

1) 3d 

M
inimum 

of 

300 

2) 

334.93 
mm 

3) 

For 

SIVARAM
S 

H
O

M
ES 

P
. 

Ltd 

150 

mm 
c/C 

0.332 
%

 

150 Provided 
%

 
of 

Tension 

Reinforcem
ent 

(pl) 

Therefore 
provide 
Y

 

Ekector 

Long 

Span 

D
irection 

@
 

Support 0.000 

0.00 

x 10 

^6
 

14u/bd' 

101 

101 
%

 

1000 
%

 
0,000 Cons:ti; 

Stncurd 
Eagnet, CVDA 

N
n. 

No. ScCRHJ2034/03/013. 

(G
rier 

@
 

1000 
x 

1000 
x 

1000 

Ch:rnai 

Copotetica, 

Rrg0, 
Ne RSCI0O$20I9, 

No 10,9 
S, 
2:d 

Sectsr, 
5KK 

agar, 

Chennsi 
- 78 



J01 

1000 
x 

(0.00000 

m
m

' 

0.00 

125 

1000 
x X

 

mim 335.104 
mm' 

M
inm

utn 

otCa 
of stee: 0.00 

X
 

1000/ 

).0012 
50.27 

Spano) 
of 
Y

 
A

l 
provIded 

Check 
for 
Spacing 

m
m

 

303 

1) 

M
oim

un 
of 

m
m

 

B00 

2) 

m
m

 

0.00 

3) 

m
m

 
C/C 

150 

8 

T
heefoe 

pIovide 
Y

 

Long 

Span 

D
irection 

@
 

mid 

Span 

0.416 

x 10 
^ 6 4.24 

M
u/bd 101 

1000 
x 

0.097 

98.4749 
mm' 

101 

1000 
x 

0.00097 

150.00 
mm' 

125 

1000 
x 

334.933 
m

n 

150.00 

1000 

0.0012 
50.27 335.104 

m
m

 

8 bars 

M
inm

um
 

drea 
of 

steel 

A
rea 

of steel 

Asl 

Check 
for 
Spacing m

m
 

303 

1) 3d 

M
inm

um
 

of 

m
m

 

300 

2) 

334.93 
m

m
 

-3) 

mm 
C/C 

150 

8 

T
herefore 

provide 
Y

 

Check 
for 
D

eflection: 

20 

Bas1c 
Span/depth 
Rat1o %

 N/mm 

0.332 88.43 

Co 
of Tens1on 

R
enforcem

ent 

provided 
( pt ) 

=
 

=
 

=
 

0 58fy(A
st_r/A

st 
_p) M

odficetion 

Factcr 
for 

Tension 

Reinforcement 

(F1) 

Service 

stress 
of steel 

(fs): 

AllGwable 

SparjEff 

Depth 

Ratio A
U

G
l 

=
 

3.15 
x 1000 
/ 101 Hence 

O.K 

ErLRARUNKUMAAR, 
., 
(ScraIE, 

Corsng 
Sirscturl 
Ergnet Charered 

C
iD

r 
-1652:3-8 

CVDA 
R%

. 
SEJGR4/2024/03/013 

For 

SIVARAMS 

HOMES 
Pvt. 
;,td 

Orector 

Spacing 
of Y

 

Ast 

piovIded 

2.00 40 

31.19 

Span/Eff 
D

epth 
Rat1o 
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COLUM
N 

-C
1 rm

rn 

D
 

Length 
ofl column 

b 

Breadth 
of colum

n 

3000 

Ly 3000 

|Ly 

Unsupported 

length 

(longer 

direction) 

Unsupported 

length 

(shorter 

direction) 

m
m

 

|Lex 

Ef. 

Length 

(longer 

d1rection) 

2400 

|Ley 

Eff. 

Length 

(shorter 

direction) kN 

425 

|P
y

 

Factored 
Load 

kN
m

 

21 Mux KNm 

9 

|M
Uz 

Factored 

m
om

ent 

(shorter 

direction) 

Factored 

m
om

ent 

(longer 

direction) 

N/mm 

25 |fck 

C
harac. 

com
p 

strength 
of concrete 

N
/m

m
 

500 

Yield 

stress 
of steel m

m
 

12 

Dia 
of bar 

used m
m

 

40 m
m

 

46 

Effective 
cover 

Clear 
cover 

329 

d 

Effective 
depth Check Longer 

D
irection 

short 

6.40 

LelD 

S
lenderness 

ratio kN
-m

 

|M
ax 

A
dditional 

m
om

ent 

due 
to

 

slenderness 

Shorter 
D

irection 

short 

8.00 

Ley/b 

Slenderness 
ratio kN

-m
 

May 

A
dditional 

m
om

ent 

due 
to

 

slenderness 

Uz 
Calculation 
of P 

10 

No 
of bars 

used| 

1130.4 

Ast 

A
rea 

of 

10 
nos 
Y12 

Provided 
steel %

 

1.005 

Pt 

Percentage 
of reinforcem

ent 

m
m

 

112500 

Ag A
rea 

of concrete 

kN
 

1677 

|P
uz 

Ultimate 

axial 

load 

(w
ithout 

m
om

ents) 

C
alculation 

of Pb: Longer 
Direction 

0.123 

From 
Sp16 

0.202 

|ktx 0.371 

K2x 

Coefficient 
k (from

 

TABLE 
60 
of SP:1980) 

Coefficient 

kz(from 

TABLE 
60 
of SP:1980) 

kN
 

609 

P
b

x
 1.000 kN

-m
 

0.00 

Max 

Axial 

load 

corresponding 
to 

balanced 

failure Reduclion 

factor 
for 

additional 

m
om

ents 

M
orment 

due 
to 

slenderness 

Shorter 
Direction 

0.153 

d'lb 0.194 

|kty 0.297 

Kay kN
 

580 

Pby 1.000 

Ky kN
-m

 

0.00 

|M
¡g 

Coefficient 
k , (from 

TABLE 
60 
of SP:1980) 

Coefficient 

k,(from
 

TABLE 
60 
of SP:1980) 

Axial 

load 

corresponding 
to 

balanced 

failure Reduction 

factor 
for 

additional 

m
om

ents 

M
orment 

due 
to 

slenderness 

ErLRARUNKUMAAR, 
&M E, (Stncurat 

Y
I, 

Constulting 
Structurl 

Erger, 

Chateud 
Crd 

Enzer 
( 63213 
S1 

For 

Diector 

for 
slenderness 

reinforcem
ent 

C
D

A
 

Re n No 

$
G

R
I
N

 

!
!
3

 

C
:rC

ten9: 
Coçe:. 
R

 

SlVARAM
^ 
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ES 
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Check 
for 

m
om

ents 

due 
to 

m
in. 

cccentricity 

Longer 
D

irection 

1
8

5
0

 

Minimunm 
eccentricity 

7.86 

|M
, 

M
om

ent 

due 
to 

min. 

eccentricity 

2100 

|M
x

 

M
om

ent 
in 

longer 

direction 

Shorter 
direction 

16.00 

M
inim

um
 

eccentricity 

6.80 

M, 

M
om

ent 

due 
to

 

m
in. 

eccentricity 

kN
m

 

9 

|M
uy 

M
om

ent 
in 

shorter 

direction 
Final 
design 
m

om
ents 

kNm
 

21.00 

M
ux 

M
om

ent 
in 

longer 

direction 

kN
m

 

9.00 

|M
uy 

M
om

ent 
in 

shorter 

direction 

C
heck 

for 
interaction 

0.123 

d'/D 0.153 

d'b 0.040 

plfck 

plfck 0.151 Murs/febD? 
PlfekbD

 

PJfebD
 

value M
ut/fekbD' 

value 

(from
 

SP 

16:1980 

charts) 

kN
m

 

94.921875 

Muxt 

Uniaxial 

moment 

capacity 

(longer 

direction) 

0.093 

Muys/feybD 
? 

kN
m

 

75.9375 

M
yyt 0.253 

PJP, 

M
uylfekbD´ 

value 

(from
 

SP 

16:1980 

charts) 

Uniaxial 

m
om

ent 

capacity 

(shorter 

direction) 

P
,JP

, 
ratio 1.090 

V
alue 

of exponent 

0.291 

Interaction 
ratio 

safe 

Percentage 

reinforcem
ent 

satisfactory 
or 
not 

0.8 

b/D 

b/D
 

ratio 

OK 

Status 
of 
dim

ensions 

m
m

 

112500 

Ag 

G
ross 

area m
m

 

70150 

|Ak 

Area 
of core m

m
 

75 

S Spacing 
of lateral 
ties m

m
 

230 

H
 |Larger 

dim
ension 

of the 

hoop m
m

 

93.73 

|Ash 

Cross 

sectional 

area 
of hoop 

EJRARUNKUMA4R, 
M

.. 
i
S

r
!
S
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Strucusal 
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S!VARAMS 
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ES 

Pvk. 

No 10,9ih 
St. 
2::J 

S:*o: 
A

 

Di: 

Engnier. 
Chrtered 
Civ Erg1682:3$ 

C.DA 
Rgr. 
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0
R
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DESIGN 
OF 

FOOTING 
-F1 

Basic 
Data M

aterial 
Data 

M25 

Grade 
of Concrete 

500 
N/mm' 

=
 

Yeild 

Strength 
of Reinforcement 

25.0 
KN/m 

Yc Unit 

Weight 
of Concrete 

18.0 
KN/m' 0.35 

Ys 

Unit 

Weight 
of Soil Frictional 

Factor 

bet. 

Soil 
&

 

Concrete Soil 
D

ata: 

MEDIUM 

Type 
of soil 
in 

foundation 

300 
KN/m² 

SBC 

Net 

Safe 

Bearing 

Capacity C
lear 

cover 
to 

R
einforcem

ent 

50.0 
m

m
 

Clear 

Cover 
to 

Footing 
Slab 40.0 

m
m

 

Clear 

Cover 
to 

Pedestal Basic 
D

im
ensions 

Size 
of Pedestal 0.375 

n Length 

0.300 
m

 
2.000 
m

 

b Breadth 
Depth 
of foundation 

from 
GL 

Size 
of Foundation 
Pad 

1.425 
m

 L
 

1.425 
m

 
0.375 
m

 

Length 

=
 

B
 Breadth 

Thickness 
of Base 
Slab 

Analysis 
Results Hz 

Mxx 

Hx 

Mzz 

V
 kN

 

kN 
m

 

kN 

kN
 

m
 For 

SIVARAM
S 

HOM
ES 

Pvt. 
Ltd 

L
oads 0.00 

5.00 

0.00 

10.00 

kN
 275.00 

0.00 

0.00 

0.00 

0.00 

0.00 

Dead 
Load Live 

Load pirer 
ior 

t +
 t ±
0

.0
0

 

+
 

0.00 

Wind 
or Seismic 

Load 

Er.RARUNKUMAR, 
M

 
E, 

(atrclura, 

MIE, Corsul!in: 
Str:co.ra 
E

re, 
Chaste:ed 
CNErtl-1652 

. 9h 
S:, 

2riScter, 

K
r
, 

C
:rr-78 

0.00 

0.00 

0.00 

13-& C
D

:R
8 

SECRHO2 
/03/013. 



Load Combination 

L 

Load Combination for Design 

1) 1.50DL + 1.5LL 

2) 1.2DL + 1.2LL + 1.2WL(OR)SL 

3) 1.5DL+ 1.5WL(OR)SL 
4) 0.9DL+ 1.5WL(OR)SL 

Unfactored Loads 

Load Combinaion 

Case 1) DL + LL 
Case 2) DL + LL + WL(OR)SL 

Case 3, DL + WLIOR SL 

Factored loads 

Load Combinaion 

Case 1) 1.5DL + 1.5LL 

Case 3) 1.5DL + 1.5WL(OR)SL 

Case 4 0.9DL + 1.5WL/OR,SL 

Design of Footing for Case 3 

S 

kN 

275.00 

275.00 

Case 2) 1.2DL + 1.2LL + 1.2WL(OR)S! 330.00 

275.00 

kN 

412.50 

412.50 

247.50 

R 

Mzz 

KN m 

0.00 

10.00 

10.00 

Mzz 

kN m 

15.00 

12.00 

15.00 

9.00 

7 

Hx 

kN 

0.00 

0.00 

0.00 

Hx 

kN 

0.00 

0.00 

0.00 

0.00 

Mox 

kN m 

0.00 

5.00 

5.00 

Mxx 

kN m 

7.50 

6.00 

7.50 

4.50 

Hz 

kN 

0.00 

0.00 

0.00 

Hz 

kN 

0.00 

0.00 

0.00 

0.00 

For SIVARAMS HOVES Pt. Ltd 



centricit 

P= 412.50 KN 

centricity 

Calculation of Bearing Pressure under the Footing 

= 

e./B = 

B/6 = 

e/L = 

0.525 n 

LWÙ = 
Hence all the four edges are in contact with Soil 

Maximum Soil Pressure at Point Q qmay 

Design of Foundation Pad along X direction 
Bearing Pressure Distribution 

2 

Hx 
= 

0.00 k 

R 

Hz = 0, 00 kN 

0.018 m 

0.013 

0.238 > 0.013 

0.036 m 

0,026 

M: 

0,238 > 0.026 

249.79 kN/m 
450.00 kN/m 

HENCE SAFE 

15.00 kNn 

MI= 7.50 kNrm 

For SIVARAMS HOMES Pvt. Lid 



Depth c Paa 
Therefore, effectve depth 

Pressurc at ace of Pedestal 

Pressure @ d1st "'d from face of pedestal 

Depth required for Bending Moment 

Overhang distance 

DRESSURE CISTRIBUTION OAGPA4 

Bending Moment at face of Pedestal 
Depth reqd for the above moment 
Provided Depth 

Critcal section for moment will be at the face of the pedestal. 

Area of Steel Required for Bending 

Lever Arm Depth 

Reinforcement Required 

Minimum Area of Steel Required 

Minimum reinforcement required: 

Reinforcement Provided 

Spacing of Y 10 barS 

Provide Y 10 at 150 

Check for One Way Shear 

d, 

Percentage of Reinforcement Províded 

Desgn Shear Strength of Concrete 

X 

defs = 

X 

Z = 

Ae 

mm c/c 

= 

K 

375 mrn 

:k = 

320 mrm 

238.33 kN/m 
245.32 kN/m 

0.525 m 

33.9 KNm/m 
101 mm 

320 mm 

101 HENCE OK 

0.0374 

315.02 mm 

Mu 
0.87 f,Z 

247.374875 mm 

450 mm' 

174.533333. mm 

523.6 mm 

450.00 HENCE OK 

0.16% 

0.30 N/mm? 
1.00 

0.30 N/mm 

For SVARAMS HOMES Pyt. Lid 

Chateed Ci.,63133 

Pxetor 



C-enio Tno way Shea 
"E-.-srs8=25 

Design of Foundation Pad along Z direction 
Seering Press-re Distribution 

82,6 kN/q 

2ESs_RE DIS RSUTCA DAGTAN 

Depth required for Bending Moment 

Bending Moment at face of Pedestal 

Area cf Stee! Regu'red for Bending 

168 HECE CK 

125 HENCE OK 

49.3 kN/Sq.r 

225.S$ KN-

235.77 KN 

0.563 

38.31 tm m 

107 mm 

107 HENCE OK 

For SIVARAMS HOMES Pvt. Ltd 



Lever Arm Depth 

Reinfercement RequIred 

Min1mum Årea of Steel Reguired 

tMn mum reinforcement required: 

Reinforcement Provided 

Scacing ofY 10 bars 
Frovide Y 10 at 150 

Percertage cf Renforcenent ProvIded 

Check for One Way Shear 

Des gn S-ear Strength cf Concrete 

Press.re a: :s : rcm sce cf pedestal 
$F as: c face of pedesta! 

Pcec e 

mm c/c 

Check for Two Way Shear 

A 

'-sesress= 0.25fc«) 

.:z pcrs ne base slao 

K 

tk = 

-

-

0.0452 

304.17 mm 

M, 
0.87 f,Z 

289.54 mm 

450.00 mm' 

174.53 mm 

523.60 mm 
450.00 HENCE OK 

0.17% 

0.31 N/mm 
1.00 

0.31 N/mm 
238.77 kN/m 

61.68 kN 

201 mm 

320 mm 

201 HENCE OK 

1.25 N/mm 
412.50 KN 

2590 mm 

127 mm 

320 mm 

127 HENCE OK 
For SiVARAMS HOMESR. Lid 

Digetor 



Desiqn of (wo way Slab 

Basic Data 

Gaoc of concrcte (fck) 

Gade pf steci (fy) 

Thickness of slab (D) 
Clear cover (cc) 

Unit weight of concrete 
Efective thickness of slab (de) 

Effectve Shorter Span () 
Efectve Longer Span (Ly) 
Aspect ratio Ly/LX 

Load Data 

Dead Load 

Floor finish 

Imposed Load 

Total load 

DESIGN OF SLAB 1 

Design load ( Wu ) = 1.5 x 6.625 

Short Span Direction 

Moment and Shear Calculations 

for positive moment 

Positive moment Mx : 

DESIGN CALCUALON 

for negative moment 

Negative moment Mx: 

Long Span Direction 

Edge Condition : Three Edges Discontinuous (One Long Edge Continuous) 

for posilive nomment 

PositIv: (n0nGnt My : 

0.045 x 

0.059 x 

= 125- 20 - 8 /2 

0.043 x 

fo 

0.13 x 

fo 

9.94 x 

9.94 x 

1.03 

).000 > 9.94 x 

9.94 x 3.15 ^2 

1 

1.03 

1.1 

1 

25 = 

ax 

1.1 

3.15 ^2 

(dy 

3.15 ^2 

M25 

(Ay 

fe 500 

125 

20 

10: 

25 

3.15 

3.25 

1.03 Two way slab 

3.125 KN/m' 

2.00 

1.50 KN/m 

6.63 

9.94 

0.043 

0.048 

0.045 

4.40 

0.057 

0.064 

0.059 

Pim 

KN/n 

0.043 

4,24 

0.000 

0.00 

KN/m 

5.84 KN 

KN/m' 

KN/m' 

KN-m 

KN ) 

KN m 

( 

For SIVARAMS HOMES Pvt. Ltt 



Provide 2 nos 16Y & 2 nos 20Y 

Ast provided 

Shear force. Vu, 

Hence it is safe. 

Pt 

Hence ok. 

Shear capacity of concrete: 

Shear to be carried by stirups 

1030 mm? 

119 kN 

V/bd 

119 x 10/230 x 405 

1.277 N/mm? 

1.39% 

0.7 

T* bd 

0.7 X 230 X 405 

65205 N (or) 65 kN 

Vs-T bd 

119-65 kN 

54 KN 

For SIVARAMS HOME^ Pyt. Ltd 

Therefore, provide 2 legged 8Y @ 200 mm C/C at midspan. 

Provide 2 legged 8Y @ 100 mm CC at support. 

ErlRARV:. 

Director 



DESIGN OF BEAM: 1 

Bcan size: 230mmx 450mm 

Bending moment at support 

Bending moment at mid span 

Shear force. Vu 

Bending moment at support, Mu 

PU100 Ast/bd 

R 

fck 

fy 

Pt 

Ast required 

Ast provided 

Bending moment at mid span, Mu 

R 

Hence safe 

PL 

170 KNm 

Ast required 

123 kNm 

119kN 

170 kNm 

(170 x 10"/230x405? 

4.50 

Provide 2 nos 16Y & 2 no 25Y 

fck/2fy [1-Sq.n(1-4.598xR/fck) 

25 N/mm 

500 N/mm? 

1.46% 

Dicetox 

1366 mm² 

1384 mm 

123 kNm 

123 x 10° 230 x 405 

3.26 

0.916% 

856 mm 

For SIVARAMS HOMES Pvt. Ltd 

Er.lRARUNKUMAAR, M.C, (Srucurl), vE, 
Consu!ig S:ructural Enginccl, 

Charterd CN Ergcr16521 
CDA Rer S CH 202 03 !. Greater Chenn: Cop:r on, No RSEF820:C No 16. 9h S: 24S: K N, Ch:r a1-73 



S.no 

6.0 NOMIINAL COVER TO REINFORCEMENT 

Column - 40mnm 

Footing - 50mm 

Beam 

Materials 

Slab 

Reintoreed Cement Concrete 

Structural concrete shall be of grade M25 for all structural Elements. 

Steel reinforcement shall be of Grade Fe500 confirming to IS: 1786-2008. 

Solid Block / Brick 

Steel 

-25mm 

From Durability requirement. exposure condition is assumed as mild for structural 

elements above ground level and moderate for structural elements below ground level. 

- 20mm 

Unit wcight KN/m' 

The Clear cover to reinforcement to meet durability requirement shall be as follows: 

25 

20 

78.50 

For SIVARAMS HOMES Pvt. Ltd 

Direcior 

ELLRARUNKUM 4AR, E.(SGcd M, 
Consutag Strucural Ery, 

(huted Cbd Eoginecr M l0313 S 

Nol), 9d1 S, 2S. KK Nu, Chns-78 



13. L5)L:SQZ +) 

14. 1.5(DL-SQZ -1) 

15. 1.2(DL+LL+SQX +1) 

l6. 1.2(DL+LL+SQX -1) 

17. 1.2(DL+LL+SQZ +1) 

18. 1.2(DL+LL+SQZ -1) 

19.0.9DL+1.5SQX+1 

4.1.3 

20.0.9DL+1.5SQX -1 

21.0.9DL+1.5SQZ+1 
22. 0.9DL+1.5SQ2 -1 

The above load combinations will be considered and effect of worSt combinations 

will be taken for design of various building elements. 

3.0 ANALYSIS METHODS 

The analysis of the structures is carried out using the STAAD PRO. The entire super 

structure is modeled using frame elements as appropriate. Beams and columns are 

modeled as frame elements. Appropriate loads and its combinations, as per relevant 

IS code clauses, for most unfavorable effects are chosen for design. Various load 

cases considered in the analysis are briefed above. 

4.0 DESIGN ASSUMPTION 

4.1.1 The Base of the Foundation is assumed to be FIXED. 

All Concrete elements shall be designed in accordance with IS 456: 2000 
Limit State Design. 

4.1.4 Appropriate loads and its combinations, as per relevant clauses, for the 
most unfavorable effects are chosen for design. (Refer Load Combination 
below). 

For S!VARAMS HOMES Pvt. Ltd! 

DirectoY 

EAR ARUNKUMAR, M.E,(S 
Censultnz StracardEi 

Chacrd Cn Ene:' 

CDA Rogn. No. SEC3! 

4.1.2 SBC of soil is taken as 300 kN/m at a depth of 2.0 m. 



Tarthquake L0al 

lhe loading due to carthquake is assessed based on thc provision, of 

IS: I893-2016. Structure with ductile detailing is considered as per 
IS: 13920-2016. 

Chennai falls under Seismic Zone III 
Zone factor 

Response reduction factor 

Importance factor 

Structure with ductile detailing is considered as per 

2.4 Load Combinations 

1. 1(DL+LL) 

2. 1 DL+0.8 LL+ 0.8 SQX +1 

3. 1 DL+0.8 LL+ 0.8 SQX -1 

4. 1 DL+0.8 LL+ 0.8 SQZ +1 

5. 1 DL+0.8 LL+ 0.8 SQZ-1 

The various loads shall be combined in accordance with the stipulations in IS: 

875 (Part 5) - 1987. Whichever combinations produced the most unfavorable 

effect in the building, foundations or structural member concerned shall be 

adopted. The various load combinations considered in the analysis are as 

follows: 

6. 1.0 (DL+SQX +) 

7. 1.0 (DL+SQX -l) 

8. 1.0 (DL+SQZ +l) 

9. 1.0 (DL.+SQZ -1 ) 

10. 1.5(DL+LL) 

= 

LL50L.+SQX +) 

12. 1.50DL.:SQX -J) 

= 

0.16 

5 

1.0 

IS: 13920-2016 

ELRARUNKUN LHR, SE,S, IE., 
Corsle: Stutural Bect, 

For -VARAMS:tKORMHSPA, LId 
ie:leS, 2-.o 

Dir sior 



Property Buying Assistance, Property Selling Support, Market
Price Analysis, Owner Outreach and Negotiation.

Buying & Selling Services

Certified EC, Patta, legal opinions, property verification, due
diligence, litigation solutions, and legal heir certificates.

Legal & Documentation Services

Building plan approvals, construction, layout and sub-division
approvals, zone conversion, and occupancy certification.

Property Development & Approvals

Escrow Services, Rentals, Litigation Solutions, Property
Valuation and Property Management

NRI & Investment Services

Demolition, Vaasthu checks, regularization of unauthorized
buildings, and office space solutions.

Compliance & Special Services

our services doesn’t just end there
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Guideline Value, Apartment Composite Value, Stamp Duty & Registration Fees
Calculator, Building Value Calculator, Capital Gains Calculator, Area Unit
Converter, Length Unit Converter

Property Valuation & Cost Estimation

Encumbrance Certificate (EC) Search, Find Your SRO, Temple Property
Check, WAQF Property Check, View Patta/Chitta, View FMB, Patta
Analyzer, EC Analyzer

Ownership, Compliance & Legal Verification

Land Use Zone Finder, CRZ Zone Check, Aquifer Zone Check, CBA Check,
EWS Check, Road Width Check, Proposed Road Widening Check, FSI
Calculator

Zoning & Land Use Analysis

Forms & Templates, Document Generator, Document
Translation, Dictionary

Property Documentation & Workflow Tools

Home Vastu Shastra, Plot Vastu Shastra, Property
Management

Vastu & Property Management Tools

empowering your real estate decisions
with smart tools
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We’re honored to be part of your
real estate journey

3/350/2 Mettukuppam,
OMR Thoraipakkam,

Chennai, India

hello@verified.realestate
+91 9996 12 9996
www.verified.realestate
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mailto:hello@verified.realestate
tel:+919996129996
https://verified.realestate/
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