<,

?

1800

P i 7T

/

|500

?

2052

1772

5550

4700

e C)
— @

BS

=
T
T

= UP

910p)

®

B4

®
88

0150

BS

1800 ! 3744 j

~#108150

Uptf

3]

8150

B4
B4
-
\
\
1
s
a
| i | I
=l

BS

2108126

B2
®

SLAB BEAM LAYOUT

ALL SLAB THICKNESS IS 125MM, UNLESS SPECIFIED.

4 MANMUM WATER CEMENT RATO :

FOR L2 4 = Q.50

FOR 1:11/Z3 = 048
6. RENFORCEMENT =

TOR STELL FOR souM & ABOVE CONFORMING TO
IS 1708 (LATEST REVISON)
7. CLEAR CONCRETE COVER TO MAIN BARS :

FOR COLLANS : 40w FOR RC WALL : 25MM

FOR FOOTWCSARAF T SLAB : SOWM,
PLNTH BEAM : 25w
rcﬁqignpaw.hggﬂ!!na
1S 383 (LATEST REWSION]

STONE ACCRECATES SZE - 20MM AND DOWN GRADE
& USE GOO0 WATER FOR CONGRETE WDING AND CURING
CONORMNG TO IS 438 (LATEST REVISION)

10, USE ORDINARY PORTLAND CEMENT CONFORMING TO
ﬂ!anegguiaggﬂﬁ
IS 122579 FOR 3) GAADE CEMENT.

1. SBC OF SOL IS ASSUMED AS —12T/5QM
12 FOUNDATION IS DESIOMED FOR STILT+SFLOOR
11THE CENTERING AND SHUTTERING TO SUPPORT
STRUCTURAL CONCRETE wuST BE SUFROENTLY
STRONG AND RICDLY BRACEDHORIZONTAL

TES SHALL BE PROVIDED AT EVERY 1.5M HDCHT.

14.THE_STASIUITY OF SUPPORTS AND STRENGTH OF THE
CENTERING AND FORMWORX SHOULD BE ENSURED BY THE
CONTRACTOR AND STE ENGINEER BEFORE PLAGNG
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S.S Manian’s,

5/13, Thambiah Road Extn.,

West mambalam,

Chennai- 600 033.

Phone: 044-43512027

E-mail: raman_str@yahoo.co.in

CALCULATION OF SEISMIC CO-EFFICIENT

Name of city : Chennai

Type of Building : Residential Building

Building Frame System

Fundamental Natural Period (Ts)

: (0.075)h ~3/4 =0.489sec.

Soil conditions : medium

Zone Factor : 0.16 (moderate)

(Refer Table:2) (Z)

Importance Factor |

(Refer Table:6) (I)

Response Reduction :5.0

(Refer Table:7)

Average response acceleration

Co-efficient (Sa/g) 5235

EARTH QUAKE ANALYSIS:

Horizontal Seismic Co-efficient (Ah) = (Z/2)(1/R)(Salg)
= (0.16/2) (1/5.0) (2.35)
=0.038

Design value of Ah =0.038
Type of Foundation

1. GENERAL LOADING CONDITIONS:

(a) Imposed loads on Roof

(b) Imposed loads on Hall, Kitchen. & Bed, Residential
(d) Dead weight of R.C.C

(e) Dead weight of Brick Work

- 1.50kN/m?
- 2.00kN/m?
- 25kN/m’

- 20kN/m’

: Combined Strip and Isolated Foundation

: Special RC-Moment resisting frame (SMRF)

ILY, M.E (Struct), M.LE,, C.Eng|
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STRUCTURAL ENGINEER.

S.S Manian’s, E-mail: raman_str@yahoo.co.in
5/13, Thambiah Road Extn.,

West mambalam,

Chennai- 600 033.

2. LOADING ON SLABS:

2.1 Loading on Roof slab:

Roof finished with lime concrete terracing =(0.10)(20)  =2.000kN/m?
S/W of slab 125mm thick =(.125)(25) =3.125kN/m?
Dead load =5.125kN/m?

Live load =1.50kN/m?

Total load on Roof : = 6.625kN/m?

2.2 Loading on Floor slabs:

Floor finish " = 1.00kN/m?
S/w of slab 125mm thick = 3.125kN/m?
Dead load =4.125kN/m?
Live load & =2.00kN/m?
Total load on Roof = 6.125kN/m?
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3 DESIGN:

3.1 COLUMN DESIGN

Grade of
Concrete M 30
Characteristic Strength of Reinf. N/mm? 500
Width of Column b mm 300
& Depth of Column D mm 530
- Unsupported Length of Column Ix mm 3000 -
Unsupported Length of Column ly mm |* 3000
Clear Cover to Reinf. mm 40 z
«—t—>
Diameter of Bar . mm 20 b .
Load T
Moment Mx T.m D 7
Moment M, T.m | : ----- T x
Factored Load Py kN 1637.000 i
Factored Moment Mux kN.m 11.000
Factored Moment ' Myz kN.m 56.000 I
Effective Length of Column lex mm 3600 1.2 '
lez mm 3600 1.2
lex/D 6.7924528
- <12- Short Column
ley/b 12 A
<12- Short Column -
Additional Moment due to .
Slender Max kN.m 0
Additional Moment due to
Slender Maz kN.m 0
Percentage of Reinf. p 2
Gross Area of Cross Section Ag mm? 159000
Ultimate Axial .
Load Puz kN 3181.113
d'/D (about x-x axis) 0095 01
d'/D (about y-y axis) 0167 02
(Table 60 ) k1 0.207
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3.2 FOUNDATION DESIGN

3.2.1 ISOLATED FOOTING DESIGN

1 Footing Size Design
Load Pu
Design Load P
Moment in x dir Mux
Moment in y dir Muy
Column size cX
cy
SBC q
Footing Size required Areq
: : : L
Footing Size Provided B
Area Provided A prvd
ZX
Zx
Net upward pressure Nup

1474 KN
1081 KN

2 KN-m
4 KN-m

300 mm
530 mm

120 KN/sgm

2.50 meters
2.50 meters
6.25 meters

2.03
2.03

273 KNm2

Foating Size OK

2 Slab Design
Ix
ly
Bending Moment in x
dir Mx
Bending Moment in y
dir My
Concrete fck
Steel fy
Minimum Depth
Required dmin
Depth Provided D

0.850
0.735

148 KN-m

111 KN-m

30 MPa
500 MPa

193

g-x
513, T ah Road .,
Mambalam, Chennai-600 033!
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Clear Cover c 50 mm
Effective Cover d' 56 mm
Effective Depth d 544 mm
Area of Steel Spacing c/c in mm
ee
10# 12# 16# 20#
653 sqmm 120 c/c 173 clc 308 clc 481 clc
653 sqgmm 120 c/c 1738elc 308 c/c 481 clc
Minimum Ast required across X
direcion
Minimum Ast required across y
direcion
Ast across x direction 12 mm dia r;@lc1 j§s v 905 sgmm
Ast across y direction 12 mm dia g; Ee 905 sgmm
4
One Way Shear along x direction
Vu1 251 KN
v 0.231 MPa
{c 0.265 MPa
Ve 288 KN
One Way Shear Check OK
One Way Shear along y direction
Vu1 157 KN
Qv 0.144 MPa
{c 0.265 MPa .
Vei 288 KN
One Way Shear Check OK
Two Way Shear
Vu2 1268 KN
v 0.608 MPa
ks*¢c 1.369 MPa Er.P ; ‘
Vel 2857 KN CMDA

Two Way Shear Check OK

West Mambalam, Chennai-800 03.
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3.3 BEAM DESIGN
Beam Data
width 200 mm
depth 530 mm v d 43 mm = co+ sdia + mdie/2
clear cover to main reinf. 25 mm eff depth 487 mm =d-d
Slab Thickness 125 mm
Material Grades _
Concrete 30 MPa -
Steel 500 MPa Span Moment Support Moment
Span Moment | 155 KN-m Mu/bd2 2.84 235
, xumax 222 222
4 Mulim 218 218
Support Moment | 128 KN-m | 128 KN-m Mulim/bd2 3.99 3.99
0 KN-m
Span Reinforcement
Beam is designed as Singly
Reinforced Beam
Area of Steel Tension {Ast)  Compr (Asc)
Refer Table 2 SP 16 pg
Perestiags 0.747 % 48
Area of Steel 836 sqmm
283 KN-m
Tension Reinforcement
Area of -
Type Bar dia Nos Steel
Layer 1 20 mm 3 942 sgmm '
Layer 2 25 mm 0 0 sgmm 1602 sqmm
Layer 3 20 mm 0 0 sgmm
Total Steel Provided 942 sqmm 0.841 %
Provided Steel OK
Compression Reinforcement
Area of DB
Type Bar dia Nos Steel Reg
Layer 1 16 mm 2 ML
8.3 Manians Apartments
Layer 2 25 mm 0 No.5/13, Thambiah Road Extn.,
Layer 3 West Mambalam, Chennai-600 033
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Total Steel Provided #VALUE!
Support Reinforcement
Beam is designed as Singly
Reinforced Beam
Area of Steel Tension (Ast}  Compr (Asc)
Percentage ' Refer Table 2 SP 16 pg
0600% 48
Area of Steel 672 sgmm
1.96332011205504
Tension Reinforcement : -0.375320891489092
Area of
Type Bar dia Nos Steel 0.146914433817085
Layer 1 . 20 mm 4 1257 sgmm
Layer2 * 25mm 0 0 sgmm
Layer 3 12 mm 0 sgmm
Total Steel Provided 1257 sqmm 1.122 %
Provided Stesl OK 1392 sqmm
1033 sgmm
Compression Reinforcement 2074 sqmm
Area of
" Type Bar dia Nos Steel
Layer 1 20 mm 3
Layer 2 25 mm 0
Layer 3
Total Steel Provided #VALUE!
Shear Force (Vu) ‘
v 0.921 =Vu/ (b d) .
or
=(0.85"(0.8"fck)*N(1+50)-
{c 0.613 Refer Table 61 SP 16 pg 179 1))/ (6B)
{cmax 38 Refer Table J SP 16 pg 175
Area of
Type Bar Dia Nos Steel
Layer 1 25 mm 0 0 sgmm
Layer 2 25 mm 0 0 sgmm
Layer 3 20 mm 0 0 sgmm
0 sgmm
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Sectional Dimensions OK
Shear Reinforcements required

Steel | #15MPa | Vus/d 0.787 kN/om 1.458
Type of stirrup 2 legged
Stirrup diameter 8§ mm
_Spacing 300 clc Safe
3.4 TWO WAY SLAB DESIGN
" Sunken
%lab thickness t 125 mm Depth 0 mm
Concrete fck 30 MPa
Steel fy 500 MPa
Loading
Slab Load Sunken Slab Load
3125 -
Dead Load P = Nm DeadLoad  Pb KN/m
Live Load HE 2.000 KN/m Filler Load FL 0 KN/m
Finishes Load WL 1.000 KN/m Live Load LL 3.0 KN/m
Finishes
Total Load Ws 6.125 KN/m L oacd WL 1.0 KN/m
' 7.13
Factored Load Wsu 9 KN/m Totel knad Wsk KN/m
Factored
_Load Wsku 11 KN/m
Slab Data
Slab Type Regular
Load 9 KN/m
Longer Span (ly) 4.3 m ly/Ix ratio 1.22
Shorter Span (Ix) 3.5m Slab type +
) iy n ([‘. ot
Loading on edges one way two way A
=(wk/2) + - AR
Wlonger 12 KN/m (1- S.8 s /h.‘-}: . ' .
=wH/2 (1/3)*(ix/ly)?) No.SI13, THAME e 600 033.

West Mambalam, Chena

|
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Wishorter 10 KN/m =w/3
Moments one way two way
Mx 7 KN-m =W/ 8 =OX * wHx2
My 6 KN-m =ay * whix?
Thickness Check OK =Mulim > Mux or Muy
Deﬂection 6 mm 5*Wk’¢/(384E!)
Refer Chart
Astx Asty 4 SP 16 pg >
24 or
Area of Steel Refor Table
162 sgmm | 133 sgmm | 544 SP 16
pg 51-80
Spacing required in mm
8# 10# 12# 16#
X y X y X y X X
311 cle 378 clc 486 clc so0cic | 7 | ss0cic | | 1511 clc
.=ast of bar*1000/ast
req -
Final Ast provided X y
10# @ 150c/c 8# @ 150c/c

Cr
i

Registered Str
\ Rasisl
( t
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k2 0.328
Pox kN 1081.264
k1 0.184
k2 0.028
Pz kN 885.694
kx 0.735
ky 0.673
Minimum Eccentricity €x mm | 23.666667
ey mm 16
Moments due to min. -
eccentricity Mex kKN.m | 38.74 >
11.000  kN.m
Moments due to min.
eccentricity Mez kN.m 26.19 < o
56.000 kN.m
Total Moments for which the column is to be designed are
Musx kKN.m 38.742
Mz kN.m 56.000
- The section is to be checked for biaxial bending
Pu/fcka 0343
p/fex 0.06
Referring (d'/D is0.1) Mu/fexbD? 0.11
Mux kN.m 278.091
Referring to (d'/D =0.2) Mu/fexbD? 0.100
Muy1 kN.m 143.100
Mux/Mux1 01'39
Muy/Muy1 0391
Pu/Puz 0.518
a 1 1.525
<1
Mux/Mux1 + Muy/Muy1 0.289 OK
Area of Reinforcement As mm? 2862
Minimum no of to be provided 6
No of Bars td be provided Nos. 10

Provide 12 Nos of 20 Diameter

-

SN BeE L iviL), MGE (Struct), MULEL
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