PROPOSED RESIDENTIAL BUILDING AT RAMAPURAM, VAKKIL THOTTAM, THIRUVALLUR ROAD,

SRIPERUMBUDUR, KANCHEEPURAM-602105.

Introduction

STRUCTURAL DESIGN BRIEF

The Residential Building referred to above is a framed structure with Stilt and Five Upper

Floors. The building is analysed and designed conforming to loading standards IS: 875 (Part II) and

to seismic forces as per IS 1893: 2002, the revised Indian Code for Earthquake Resistant Design of

Structures.

a. Loads considered in the design

Live Load on roof

Live Load on floors

Weathering course on roof | 3 kN/m?

Floor Finish

Unit weight of brickwork 20 kN/m?

Unit weight of concrete 25 kN/m?

b. Design Details
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Codes & Special
Publications used

IS 8002007 , SP : 6(1)—1964, IS 456: 2000, IS 875(Part
111):2015,1S 1893:2002(Part 1), SP 16, IS 1893 Part 1:2016

Cancrete Grade

M 25

Steel Grade

Fe 500




C.

d.

e.

1.

Foundation Details

Type of foundation

Bored Cast-in-situ Piles

Safe load carrying capacity 500mm dia pile 800kN as per soil test report

Depth of foundation

10m below existing ground level

Diameter of main bars 20mm,16mm
Slab Details

Type of slab Two Way Slab

Thickness of the slab provided 125mm,150mm

Steel cover to slab 25mm

Diameter of main bars used 8mm,10mm

Beam Details

Size of the beam provided

300mm x 750mm,300mm x 800mm,200mm x 450mm,
300mm x 450mm

Bottom steel cover to beam

25mm

Diameter of main bars used

25mm, 20mm, 12mm

Stirrups used

2,4 legged stirrups 8mm dia,10mmdia

Column Details

Size of the columns 300mmx 600mm, 200mm x 600mm, 30mm x 750mm
provided
Steel cover to column 40mm

Diameter of main bars used | 25mm,20mm,16mm

Binder diameter 8mm
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1. LOADINGS

a. Dead and Live Loads

Gravity load on roof  : 6.125kN/m?

Gravity load on floors :4.125kN/m?

Live load on roof : 1.5kN/m?
Live load on floors : 2 kN/m?
b. Wind Loads

Wind loads for design of structures shall be based on the design wind speeds arrived

on the basis of IS: 875 (PART llI).

The parameters for calculation of design wind speed as per IS: 875 (PART Ill) are as

follows:
Basic wind speed (Vp) : 50 m/sec.
Height :18.3m

From Table 1, IS 875 (Part 3), for Mean probable design life of Structure as 50 yrs
and wind speed of 50m/sec, Risk coefficient, K1 : 1.0

From Table 2, terrain category 3 and for a height of 18.3m and plan dgensions 71.4x

= ’j -
61.35, Terrain, Height, Structure size factor, K2 : 1.0032 & . Syh Ok 102024
S. SANGEETA, M.E,, M.LE.,
Topography factor, Ks :1.0 STRUCTURAL ENGINEER,

CMDA REG. No. SE/GR-1/19/04/084
“MOUNT VIEW”, THIRD FLOOR,
No. 64, MOUNT ROAD, GUINLCY,

Design wind speed (V) . Vb x K1 x K2 x K3 x k4 CHENNAI-600 032. PH: 9940382755

Importance Factor for cyclonic region, Ks : 1.0

Design wind pressure (P;) : 0.6Vz?
: 0.6 x 50.167 : 1509.61N/m>.

: 1.50961kN/m?



C.
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Determination of Earthquake Parameters and Loadings

Zone Factor, Z for Chennai Seismic Zone lll : 0.16, (Table 2, Clause 6.4.2 )
I, Importance Factor : 1, (From Table 6)

R, Response Reduction Factor : 5 for OMRF( Special Moment resisting Frame, Table 7)

Fundamental Natural Period along X direction, Tx: 0.09xh / V dy : 0.09 x 18.3/\71.4
:0.19 (Clause 7.6.2)
The soil at the site is soft Safg:2.5as0.1<T<0.67:2.5(Clause 6.4.2)

Fundamental Natural Period along Z direction, T.: 0.09xh / ¥ d.: 0.09 x 18.3 /61.35
:0.21(Clause 7.6.2)
The soil at the site is soft Safg:2.5as0.1<T<0.67:2.5(Clause 6.4.2)

Design Horizontal Seismic Coefficient

An: 218, (Clause 6.4.2)
2Rg
:0.16x1x25 : 0.04

2x5

Seismic Weight of the Building : Total Gravity Load + 0.25 Sluperimposed Load

- )
W : 200020kN &QEL 0% 10204

. SANG ‘A, ME., M.LE.,
g STR MEEIR' o84
R-1/18/04
Design Seismic Base Shear CMM%!:’E:;r \'I‘I%\\s("!ngIR{J FLQOR.
Ve : AnW (Clause 7.2.1) No. 64, MOUNT ROAD, G!

CHENNAI-600 032 P'-
: 0.04 x 200020 : 8000.8kN

Shear per column : 8000.8 / 217: 36.87kN
Seismic Moment per column : 36.87 x 3.05/2 : 56.23kNm.



2. LOAD CALCULATION FOR COLUMN WITH MAXIMUM MOMENT

Loading area for the column $1.2%84 : 10.08m?
Gravity Load Reaction from the roof :6.125 x 10.08 : 61.74kN
Self Weight of the beams :0.3x0.475x25x9.6 : 34.2kN
Weight of the parapet wall :0.20x1.2%x20x%9.6 : 46.08kN
Total Gravity Load : 142.02kN
Superimposed Load Reaction from roof 1.5 %1008 : 15.12kN
Superimposed Load Reaction from floor :2x10.08 : 20.16kN
Gravity Load Reaction from the floor :4.125 x 10.08 :41.58kN
Self Weight of the beams :0.3x0.475x25%x 9.6 : 34.2kN
Weight of the 200 mm thick wall :0.2x2.6x20x9.6 : 99.84kN
Weight of sinking filling :1.6x2.74x20x0.25 /2 : 9.9kN
Total Gravity Load : 185.52kN
Self Weight of the column :0.3x0.6x18.3x 25 : 82.35kN
Total Gravity Load at the foundation :142.02+ 185.52 x 5 + 82.35 : 1337.47kN
level, kN
Total Superimposed Load at the foundation  :(15.12 + (20.16 x 6) ) x 0.5 : 68.04kN
level, kN
Total Load : 1337.47 + 68.04 : 1405.51kN
S, skNG - ETA, ME. MIE.
EHGSNEER

The loads for the other columns are calculated in a similar W%DA REG. No. SE/GR-I /19/04/084

“MOUNT VIEW®, THIRD FLOOR,
No. 64, MOUNT ROAD, GU"*
CHENNAI-600 032. PH: 997"
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3. COLUMN DESIGN

Column Size

b 300 mm fck 25

D 750 mm fy 500

Cover 40 mm Effect.Length ratio 0.65 1S 456:2000
Ground Floor Height,L 3050 mm Leff1 0.65 x L 1983 pg.9
First Floor Height,L 3050 mm Leffo 0.65 xL 1983
Check for slenderness

Lefr1/D 3.25 Lerra/b 6.50

Lot/ D 3.25 Lera/b 6.50

All columns are short about both axis

Size of column and check e ,;,

e, :Leff/500+ D/30: 28.97

Find Mmin 0.028966 X 1405.51 % 40.71 kNm
Design Axial Load, P, : 1405.51 kN

Design Moment,M, : M in: 40.71 kNm

Designing the column as an axially loaded column with uniaxial moment
Calculation of Area of Steel

Cover 40 mm
Design Axial Load, Pu : 1405.51 kN
Design Moment,Mx : Pu xemin 40.71 kNm
D 750 mm fck 25
b 300 mm fy 500
Cover 40 mm
Moment from STAAD :168.9kNm
Diameter of rod assumed 25 mm
d': 40 + 25/2: 52.5 mm
d'/D: 52.5/750 :0.07
Mz/fckbD? : 168.9x 1.5 x10°/25x 300 X 750 750
: 0.06
Pu/fck bD : 1405.51 x1.5x10°/25x 300 X 750
: 0.40 7
From SP16 Chart 48 6{6 0% 10 oLt
p/fck 0.04 S. SANGEE A, ME., M.LE.,
A.. : 0.04 x 25 x 300 x 750/100 : 2250mm? CMDASTR%CL:M £ -
2 o L] m‘w
However 8 Nos of Y25( 3928mm” ) rods are pramm mm&

Also binders Y8 @ 200mm are provided. No. 64, MMW
CHENNAI-600 032. PM: 9940388755
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CHECK FOR COLUMN STEEL FOR EARTHQUAKE LOAD

As per Clause 7.10.3 the partial safety factor for limit state design of reinforced concrete

is given by 1.2 (DL +IL +EL ).

The load coming on the column: P, : 1.2(1405.51+(2.5x 0.7x36.87): 1764.039kN Refer page4,6 for
Moment on column: My :1.2(168.9+(2.5x0.7%56.23)):320.763kNm P, & My

30% makes up for the in filled walls, hence the factor 0.7 and 2.5

as per clause 7.10.3 .

Pu/fekbd :1764.039 x 103 /25 x 300 x 750 : 0.32

M./ fek bd? : 320.763 x 108/25x 300 x 750%: 0.08

From chart 48 of SP16 p/fa : 0.04

As: : 0.04x 25 x 300 x 750/ 100 : 2250mm?

However 8 Nos Y25 (3928mm?) rods are provided which is found
to be safe for the requirement of steel. Other columns are also

designed in a similar way.

Hence the design satisfies the requirements of extra steel for earthquake Loads.

75 L OF 10 zusz
GEETA M
CTURAL ENGI
CMDASLITE% No. SE/GR-1/19/04/084
“MOUNT VIEW", THIRD FLOORY
No. 64, MOUNT ROAD, GUIND}R_
CHENNAI- -600 032. PH: 9940388
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4. DESIGN OF FOUNDATION

Design of Pile Foundation

Maximum Load on column : 1568.82kN
Add 10% for self weight of foundation : 156.882kN
Total Load : 1725.702kN

Load carrying capacity of 500 dia. pile as per soil test report: 800kN

No : of piles required :1725.02/800: 2.16

Provide three piles of 500mm diameter

Providing 0.4% steel
Area of reinforcement required : I1/4 x 500 x 500 x 0.4/100 : 785.39mm?
Provide 6Nos of Y16, Area provided : 1206 mm?

Design of Three Pile Cap

Depth : 750mm, effective depth : 665mm

Along YY, Tension : P/36Ld (4L2 + b? - 3a2) : 1.5 x (1725.702/36x1250x665)x
(4 x 12507 + 600 2—3x300?)

: 548.41kN
Along XX, Tension : P/18Ld (2L%- b?) : 1.5 x (1725. 702/]@( BQ?)X/O }ol‘f
2 A,M E M 1E
(2 x 1250? —6007) AL ENG GINE
UR 4
: 478.35kN STRUCT EJGR-I!19I04/°3

MDAREG No. \W", THIRD FLOOR,

For Max.Tension,Ast : 548.41 x 10% / 0.87 x 500 : Im EW D GUINDY,
- - VAGUNT ROA 940388755

However 7 Nos Y16 (As: : 1407mm?)rods are prgwginﬂﬁt&ﬂ@ Béztc?m in"a width of 1100.



5. DESIGN OF PLINTH BEAM

Assuming a plinth beam of size 200mm x 375mm.

Self weight of the plinth beam :0.20x0.375x25  :1.875kN/m

Weight of the 200 mmwall  :0.20x 2.6 x 20 : 10.4kN/m

Total Load on the plinth beam :1.875 + 10.4 : 12.275kN/m

Maximum Moment for a span of 5m : 12.275 x 1.5 x 52 /16 : 28.76kNm

Mu/bd? : 28.76 x 10% / 200 x 3192 : 1.45

From Table 3 of SP16 pt= 0.359, A : 0.359x% 200 x 319/100 : 229.042mm?

Top and bottom steel of 3 Nos. of Y12 is provided. Area of steel provided : 339mm?

6. DESIGN OF FLOOR BEAM

=

A

Self weight of the beam 300 x 800 : 0.30x0.675x25 : 5.0625kN/m
Weight of 200mm wall :0.20x20x2.6 : 10.4kN/m

STAAD.Pro Report

Included in this printout are results for load cases:

Type L/c Name
Primary 1 1.5(D.L+L.L)
Beam Loads : 1 1.5(D.L+L.L)
Beam Type Direction Fa ?r:} Fb Db f:}
26 UNI kN/m GY -45.000 - -
33 UNI kN/m GY -44.000 - -
34 UNI kN/m GY -36.000 - - - -
CON kN GY -37.000 9.073 - - -
d -} =) STOU0KN e
m 3zam 1272m B : ’L?
azm 3zm 32m (< . = /\' O(f llg }o ‘. E- 1
SANGEETA, ilee
- i B TRUCTURNé’EN 1/19/04/084
& & IGR-
CMDAO%E&‘: », THIRD FLOC,
Whole Structure Loads 13.7036kN:1m 1 1.5(D.L+L.L) N% 64, UNTR 'gaogsa‘f 55
CHENNAI-600 032 P

Beam Maximum Shear Forces
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Distances to maxima are given from beam end A.

Length d Max Fz d Max Fy
A L/C
Beam  ModeA { (m) (kN (m) (k)
26 9 2.000 1:1.5(D.L+L.L) Max -ve 0.000 0.000 0.000 48.240
Max +ve 0.000 0.000 2.000 -41.760
33 10 3.276 1:1.5(D.L+L.L) Max -ve 0.000 0.000 0.000 13.912
Max +ve 0.000 0.000 3.276 -130.23:
34 33 12.724 1:1.5(D.L+L.L) Max -ve 0.000 0.000 0.000 239.384
Max +ve 0.000 0.000 12.724 -255.68¢
35 10 3.200 1:1.5(D.L+L.L) Max -ve 0.000 0.000 0.000 2.758
Max +ve 0.000 0.000
36 33 3.200 1:1.5(D.L+L.L) Max -ve 0.000 0.000
Max +ve 0.000 0.000 0.000 -72.713
37 34 3.200 1:1.5(D.L+L.L) Max -ve 0.000 0.000 0.000 114.42¢%
Max +ve 0.000 0.000
38 10 3.200 1:1.5(D.L+L.L) Max -ve 0.000 0.000 0.000 2.758
Max +ve 0.000 0.000
39 33 3.200 1:1.5(D.L+L.L) Max -ve 0.000 0.000
Max +ve 0.000 0.000 0.000 -72.713
40 34 3.200 1:1.5(D.L+L.L) Max -ve 0.000 0.000 0.000 114.42E
Max +ve 0.000 0.000
41 9 3.200 1:1.5(D.L+L.L) Max -ve 0.000 0.000
Max +ve 0.000 0.000 0.000 -2.129
42 9 3.200 1:1.5(D.L+L.L) Max -ve 0.000 0.000
Max +ve 0.000 0.000 0.000 -2.129
129 kN 2a758 kN g :72:.71: KN 11425 kN
= _ —
AR kN ARSH KN 3}m?|3kN . 114 428 kN
239304 KN ‘ - —
m azuunm. l,';‘:';g.-,".!'ﬁ"'mm l__‘x FRRATAT3 kN 12280KN T Max: 118 AEEHN14 425 b
”1e?r-ﬂ-_h!=x.-130232 kN h ‘ -----
:' |_ X Nla!‘. -RSSI.BBII kN
|=aEe kN 2288 KN -T2F2 WkN ki 3z ..nu;lgzs kN
[ | —
: l Log ShearY: Dmpboems
e 20 kN 2768 KN TET13 kN ’ Force-kit] 114425kN
L . I
Whole Structure Fy 100kN:1m Displacements 1000mm:1m 1 1.5(D.L+L.L)
Beam Maximum Moments
Distances to maxima are given from beam end A.
Length d Max My d Max Mz
Beam Node A - L/C (m) (kNm) (m) (kNm)
26 9 2.000 1:1.5(D.L+L.L) Max -ve 0.000 0.000 0.000 9.305
Max +ve 0.000 0.000 1.000 -16.435
33 10 3.276 1:1.5(D.L+L.L) Max -ve 0.000 0.000 3.276 181.30¢€
Max +ve 0.000 0.000 0.273 -11.386
34 33 12.724 1:1.5(D.L+L.L) Max -ve 0.000 0.000 12.724 506.673
Max +ve 0.000 0.000 6.362 -291.13:
35 10 3.200 1:1.5(D.L+L.L) Max -ve 6.027
Max +ve -2.800
36 33 3.200 1:1.5(D.L+L.L) Max -ve 71.696
Max +ve -160.98¢
37 34 3.200 1:1.5(D.L+L.L) Max -ve X ng 253.33¢
Max +ve -112.82¢
38 10 3.200 1:1.5(D.L+L.L) Max -ve S'U.D@I‘RUCTU 0 Iﬁ“" F 6.027
Maxtve  0000ReG. N0 BeotHiRD FERgen 2800
39 33 3.200 1:1.5(D.L+L.L} Max -ve CO000,\ N T \\B) OAD; G&MSS 71.696
Max +ve 0! mou W 99 -160.98¢
40 34 3.200 1:1.5(D.L+L.L) Max -ve 0.5 64 (0Q 08l PR ""0.000 253.33€
Max +ve gﬂggmk\' .000 3.200 -112.82¢
41 9 3.200 1:1.5(D.L+L.L) Max -ve ’ 0.000 3.200 2 | e
Max +ve 0.000 0.000 0.000 -4,653
42 9 3.200 1:1.5(D.L+L.L) Max -ve 0.000 0.000 3.200 2.161

Max +ve 0.000 0.000 0.000 -4.653



E36IkNm 52300 KkNm 7886 kNm
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1 -112825kNm

Max: 506673 kNm

503.278 kNm

Lmﬁtum 2018 kNm 3244 645 kNm T035EMNm

Max: 181.308 kNm

ﬂmmmﬁmﬂ 46098 @dkn-160.985 kNm 1272m

Max: 263.336 kNm  Max: 25

me KNm 3818 kNm 43845 KNm ‘-291.132 il 321256 KNm

Load 1: BendngZ: Displicement
Z2161kNm  g22800 kNm g7 71596 kNm WMomznt - kBHER2S5 kNm

Whole Structure Mz 100kNm:1m Displacements 1000mm:1m _1 1.5(D.L+L.L)

Maximum moment at the support : 506.673kNm
M./bd? : 506.673 x 106 / 300 x 737.52 : 3.1 From Table 55 of SP16 px : 0.863
Ast : 0.863 x 600 x 737.5/100 : 1909.39mm?, A provided: 3Y25+2Y20 (2101mm?).
Maximum moment at mid span :291.132kNm
My/bd? : 291.132 x 10° / 300 x 737.5% : 1.8, From Table 3 of SP16 p; : 0.549
Ast : 0.549 x 300 x 737.5/100 : 1214.6 , At provided: 3Y20+2Y20 (1570mm?).

Maximum Shear Force : 255.684kN. For p: : 0.56

Shear capacity of the section : t¢bd : 0.56 x 300 x 737.5 : 123.9 kN

Shear to be carried by the stirrups, Vus : 255.648 —123.9 : 131.748kN

Vus /d :131.748/73.75 : 1.79

For the first span provide Y8ST2@100mm for 2m at supports, Y8st2@ 125

for the next 1m and Y8st2@ 150 for the remaining s
ne @ g PK% 0 fO 24:16‘
=

All the other beams are designed in a é,,g;
STRUCTURAL ENG\NEER

GR-1/19/04/084
CMDA REG. No. SE/GR OR.
g » THIRD FLO
MOUNTVIEWS, o GUINDY,

OA
No. 64, MOUNTR g
CHENNAI-600 032.PH: 9940388?5
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7. DESIGN OF FLOOR SLAB

Self Weight of the slab 125mm thick : 3.125kN/m?
Floor Finish : 1 kN/m?
Live Load : 2kN/m?
Total Load 1 6.125 kN/m?

The slab has two adjacent edges discontinuous

ly/ Ix:6.4/3.05 : 2.09> 2. The slab is designed as a one-way slab.

Postive moment at midspan for shorter side My :w % /8

:6.125 x 3.05%/8 x 1.5 : 10.68kNm

Effective depth required : 10.68x108/0.138x25x 1000

: 55.63mm.
A slab depth of 150mm is provided.

My/bd? : 10.68 x 10° /1000 x 1052: 1

From Table 3 of SP16 p:: 0.242

A required : 0.242x 1000 x105/100 : 254.1mm?.

However Y8 @ 125mm c/c (403m? ) is provided along the shorter span.

Y8 @ 150 mm c/c ( 335mm? ) is provided along the longer span.

All other slabs are designed in a similar way._gh X 0410 LY
S. SANGEETA, M.E., M.LE,,
STRUCTURAL ENGINEER,
CMDA REG. No. SE/G R-1/19/04/084
“MOUNT VIEW”, THIRD FLOOR,
No. 64, MOUNT ROAD, GUINDY,
CHENNAI-600 032. PH: 9940388755
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1. This drawing should be read

along with the architectural Ground level.

drawings. 2 sq’io pal IAiO. 00lvl.
2. Mix of concrete shall be atleast M25 Bl € &l 1d NN R
and minimum cement content 400kg/m> . of 178 sl TH Sh = i i Pile cap.
FIRF 7 Lt @ — ,f
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3. Bored cast — in - situ piles shall
conform to IS : 2911 (Part 1 / Sec.2)

1375 [975] © 75751975

4. Safe load carrying capacity of the
pile is assumed as 800KN and it shall
be confirmed by load test.

5. 'Y’ Denotes Fe500 steel conforming
to IS : 1786.
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Schedule of Columns
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Upper column bar F J‘s‘of?hd with a length 6 times the dia of column main red and
- h, an 7_%’“- not less than 75mm
= 2 | 2 2, Grade of concrete for all R.C.C.
1. | H7 H18 K7 K20 bb41 bb44 dd42 dd44 AAd4 8 300 X 750 Bnos Y25 Y8 ot 200 " 3 Htems of work shall be M25.
- Y8Binders of 200 3. Lap length for all bars shall be
50 fimes the dia of the bars.
a 4. At any cross tion of the r b
- ST not more than 50 % of the bars
foel Finished First floor Ivl. Wl Relnfdreaiyent should be lapped.
2. | r8* Ni1s*  Nzo* aast* 4 300 X 600 6nos  —Y25 Y8 of 200 5. Laps shall be staggered with o minimum centre
= to cenire distance of 1.3 fimes lap length of the
bar In tendion ond compression.
F 6. Laps in columns shall be provided ot mid height
Binders and not at slab level.
* * * * ]
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