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INDRODUCTION:

The work of structural analysis. designing & detailing for the PROPOSED
CONSTRUCTION OF RESIDENTIAL BUILDING (STILT + FIVE) IN S.F.NO. 415/11,
PLOT NO: 66. 67, 70 & 71 AT INAM KARUR VILLAGE. KARUR CITY MUNICIPAL
CORPORATION KARUR TALUK. KARUR DISTRICT.It was designed to meet both

strength and serviceability requirements when subjected to gravity loads. The dimension

of building is 18 M x 31 M Approximately.

The Construction Of RESIDENTIAL BUILDING (STILT + FIVE) IN S.F.NO.
415/11, PLOT NO: 66, 67, 70 & 71 AT INAM KARUR VILLAGE. KARUR CITY
MUNICIPAL CORPORATION KARUR TALUK., KARUR DISTRICT.has a Ground +
Five Floor only (G+5). The structure is designed as RCC framed structure. RCC beam-
slab system & steel truss is adopted for the proposed building (Please refer the Beam/Slab
layout drawing as produced ATM ASSOCIATES Karur).

The structural frame comprises of Six storey braced in-situ reinforced concrete

frame comprises one and two-way spanning slabs, supported on beams, columns and
A 5

walls. Internal beams are supported on beams or columns. The Beam / slab system is
provided all over floors except at the areas viz. stairs, shafts, voids etc. The slabs shall be
supported by beams and transfer the loads to column.Isolated footing distribute the loads

to soil under the safe bearing capacity.

The allowable safe bearing capacity for foundation design is taken as 250 Kn/m2
by referring soil report submitted by KARPAGAM ACADEMY OF HIGHER
EDUCATION, CBE-21.

General
» At ground floor, slabs are not provided and the floor will directly rest on ground.
Therefore. only ground beams passing through columns are provided as tie beams.
The floor slabs are thus absent in the ground floor.
The main beams rest centrally on columns to avoid local eccentricity.
Centre-line dimensions are followed for analysis and design. In practice. it is
advisable to consider finite size joint width.

The floor diaphragms are assumed to be rigid.
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DESIGN BRIEF:

Design of the RCC beam-slab system layout is based on IS: 456 for the

g

proposed building with a design life of 60 years & a fire rating of two (02) hours.

The lateral stability of the building is provided through the frame action of the

main frames.

The longitudinal stability of the building is provided through truss action of cross

braced bays of the building at roof and Portal action at walls.

Both End wall columns are Post and Beam Frame with by-pass girt.

The roof purlins are discontinuous beams supported at rigid frame locations and

span the bay spacing of the building.

Side wall girts are discontinuous beams supported at rigid frame locations and span

the bay spacing of the building.

The roof and wall sheeting provide lateral support for purlins & girts.

The main considerations followed for the design of structure are:
(a) Structural safety and stability.
(b) Demands of aesthetics conceived by the architect.
(¢c) Availability of material, equipment and expertise.
(d) Constructability and ease of maintenance.
(e) Durability
(f) Economy.
(2) Recyclability
The design responsibilities shall be shared as follows:

e Design of Columns, Beams, Slabs. Foundations & Staircases.
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LOADINGS :

MATERIALS
Grade of Concrete : M20

Yield strength of steel 500 N/mm”
Design Code :  Indian Standards.
DEAD LOAD

The dead load on the structure includes all the permanent loads such as those of the
structural companents. The dead load thus comprises of the weight of all walls, partitions.
floors, roofs and also includes the weight of all other permanent constructions in the
building sand shall conform to 1S: 191 1-Schedule of unit weights of buildings materials.
UNIT WEIGHT

Self weight of 230 mm wall 19.2 kN/m® (Elevation area load)

Self weight of 115 mm wall 9.5 kN/m” (Elevation area load)

Unit weight of concrete 25 kN/m’

FLOOR LOADS

Floor finish 1.25 kKN/m”

Wall load As per Architectural plans
Partitions wall load (Demountable) 0.5 kKN/m”

Live load 2 kN/m’

Live load (Corridors, stairs and landings) 3 kN/m’

ROOF LOADS
Water proofing & Floor finish 1.25 kN/m”
Live load 1.5 kN/m®

STRURCUTAL ANALYSIS & DESIGN :

The structure is analyzed & designed for all possible combinations of gravity
loads. A 3-dimensional model of structure is generated using STAAD PRO. For the design
of concrete sections, which are designed with the limit state method. the following load
combinations are taken:

VASUBL. Sekd)

2. 1. 2/(EL+LL +WL)

315 (L = WL

2 S I B

5.D.L+ W.L
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The building has been analysed as Six storied (G+5) RCC framed structure
structure using STAAD PRO and designed as per the provisions in the relevant IS codes.

RCC elements are design as per limit state of Strength & check for Limit state of
serviceability.

Necessary admixtures to be added while concreting to avoid corrosions of

structural elements.

DESIGN STANDARDS
All the relevant IS codes are followed. The main codes are as follows:
a) 1S:875-1987(Part-1. 1),
b) IS:456-2000, Code of practice for Plain and Reinforced Concrete.
c) IS800-2000 LSD, Code of practice for steel strucutres.
d) SP:16 Design aids to 1S:456)

e) SP: 34 Concrete Reinforcement & Detailing.

The Pre-Engineered Building described in these calculations was designed according to

the latest Buildings and Design Codes that have been referred to in the design:

1. Loads on all buildings are applied in accordance with:

a. Dead, Live and Wind load applied as per IS 875 Latest Edition Part I, IT & I11.

b. Seismic load applied as per IS 1893 (Part 4) — Latest Edition.

2. Manufacturing and Erection tolerances are applied as per:

2002 edition of the Low Rise Building Systems Manual

Metal Building Manufacturers Association, Inc (MBMA)

3. Built up and hot rolled sections have been designed in accordance with :

AISC-360-16 “American Institute of Steel Construction™ Manual of Steel Construction —

Load & Resistance Factor Design™, 2010 Edition

4. Fabrication & erection tollerances (MBMA-2002)

5. “American Institute of Steel Structure™ - Allowable Stress Design,

6. Cold formed components have been designed in accordance with:

“American lron and Steel Institute™ Cold Formed Steel Design Manual. 2001 (AISI).

7. Welding has been applied in accordance with:

AWS D1.1M:2007 “American Welding Society™ Structural Welding Code - Steel Manual.
2007 Edition
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CLEAR COVER TO ANY REINFORCEMENT

a) Suspended slabs = 20 mm
b) Beams = 30 mm
¢) Columns = 40 mm
d) Footings = 50 mm
e) Staircase waist slabs = 25 mm

DESIGN MOVEMENTS & LIMITATIONS :

SETTLEMENT

¢ Overall settlement of the building is not expected to exceed 25mm.

VERTICAL DEFLECTION LIMITS
Concrete Slabs/Beams — generally: Span/250
Concrete Edge Beams — supporting masonry or glazing: Span/500
Concrete Slabs/Beams — supporting brittle finishes: Span/360
Structural Steel Elements — generally: Span/200
Structural Steel Elements — supporting brittle finishes: Span/360
Horizontal Deflection Limits
Structural Elements supporting masonry or glazing: Span/500

Relative Floor to Floor movement generally: Height/300

ATM/2023/5T-32
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STAAD SPACE

START JOB INFORMATION

ENGINEER DATE 02.07.2023

JOB NAME RESIDENTIAL BUILDING (STILT + FIVE) IN S.F.NO. 415/11, PLOT
NO:66,67,70&71 AT INAM KARUR VILLAGE

JOB CLIENT M/s AADHAVAN CONSTRUCTIONS,

JOB NO ATM-2023/32

JOB REV O

ENGINEER NAME RB

CHECKER NAME RB

APPROVED NAME ATM

JOB PART O

JOB REF G+5

END JOB INFORMATION

INPUT WIDTH 79

UNIT METER KN

JOINT COORDINATES
1000;250300;37.660-0.61,412800.27,515:8900.27;
615890-282;700-3.51;83.730-3.51; 9766 0-4.08; 10 12.8 0-4.08;
1100-587,123.730-587,137660-7.51;141280-7.51, 1500 -7.93;
161.98 0-7.93;17 15.88 0-7.51; 18 156.890-10.37; 19 11.17 0-10.37;
2015.890-13.04, 21 11.170-13.04, 22843 0-11.47,24 0 0-13.04;
2500-16.2;265.030-16.2; 27 843 0-16.2;28 11.170-16.2;
2915.890-16.2;3001.50;315.031.50; 327.66 1.5-0.61,
3312,81.50.27;,34 1588 150.27; 35 15.891.5-2.82;36 0 1.5-3.51;
3737315-3.51,3876615-4.08;3912.81.5-408;4001.5-587;
413.7315-587,4276615-7.51;4312.815-7.51;4401.5-7.93;
451.98 1.5-7.93; 46 1589 1.5 -7.51; 47 15.89 1.5 -10.37;

48 11.17 1.5-10.37; 49 15.89 1.5 -13.04; 50 11.17 1.5 -13.04,
518.4315-11.47;525031.5-11.47,5301.5-13.04;54 01.5-16.2;
555.031.5-16.2; 56 8.43 1.5-16.2; 57 11.17 1.5-16.2; 58 15.89 1.5-16.2;
59 1.98 1.5-5.87; 60 5.03 1.5 -13.04; 61 8.431.5-13.04; 62 12.61 1.5-10.37;
63 12.61 1.5-13.04, 64 12.61 1.5-16.2; 65 12.61 1.5 -13.65;

66 15.89 1.5 -13.65; 67 1.331.5-13.04, 68 1.33 1.5 -16.2;69 0 1.5 -14.68,
701.331.5-1468,710450,725.034.50; 73 7.664.5-0.61;
7412.84.5027,7515.894.50.27; 76 15.894.5-2.82; 77 04.5 -3.51;
783.734.5-3.51,797.664.5-4.08; 80 12.84.5-4.08; 8104.5-5.87;
823.7345-587,837.6645-7.51,8412.845-7.51,8504.5-7.93;

86 1.9845-7.93; 87 15894.5-7.51; 88 1589 4.5-10.37;

8911.17 4.5-10.37; 90 15.894.5-13.04; 91 11.17 4.5 -13.04;
9284345-1147,9350345-1147,94045-13.04,95045-16.2;
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965.034.5-16.2: 97 8.434.5-16.2; 98 11.17 4.5 -16.2; 99 15.89 4.5 -16.2;
10050345-13.04; 101 84345-13.04; 102766 45-11.47;

1037.6645-3.51; 104 5.034.5-3.51; 105 7.66 45 -5.87; 106 5.03 4.5 -5.87;

107 5.03 4.5 -7.93; 108 1,98 4.5 -5.87; 109 12.8 4.5 -10.37;

110 11.17 4.5-7.51; 111 12.8 4.5 -2.82; 112 7.66 4.5 -10.37;

113 13.18 4.5 -13.04; 114 13.18 4.5 -10.37; 115 12.8 4.5 -5.26;

116 15.80 4.5 -5.26: 117 12.8 4.5 1.64; 118 7.66 4.5 1.64; 119 5.03 4.5 1.64;

1205.03 4.5 -0.61; 121 0 7.5 0; 122 5.03 7.5 0; 123 7.66 7.5 -0.61;

| 124 12.8 7.5 0.27; 125 15.89 7.5 0.27; 126 15.89 7.5 -2.82; 127 0 7.5 -3.51;

128 3.73 7.5 -3.51; 129 7.66 7.5 -4.08; 130 12.8 7.5 -4.08; 131 0 7.5 -5.87;

1323.73 7.5 -5.87; 133 7.66 7.5-7.51; 134 12.8 7.5 -7.51; 1350 7.5 -7.93;

136 1.98 7.5-7.93; 137 15.89 7.5 -7.51: 138 15.89 7.5 -10.37

139 11.17 7.5 -10.37; 140 15.89 7.5 -13.04; 141 11.17 7.5 -13.04;

142 8.4375-11.47;:1435.037.5-11.47;14407.5-13.04;: 1450 7.5-16.2;

146 5.03 7.5 -16.2; 147 8.43 7.5 -16.2; 148 11.17 7.5 -16.2;

149 1589 7.5-16.2; 150 5.03 7.5 -13.04; 151 8.43 7.5 -13.04;

152 7.66 7.5 -11.47; 153 7.66 7.5 -3.51; 154 5,03 7.5 -3.51;

155 7.66 7.5 -5.87; 156 5.03 7.5 -5.87; 157 5.03 7.5 -7.93; 158 1.98 7.5 -5.87;

150 12.8 7.5 -10.37; 160 11.17 7.5 -7.51; 161 12.8 7.5 -2.82;

162 7.66 7.5-10.37; 163 13.18 7.5 -13.04; 164 13.18 7.5 -10.37;

165 12.8 7.5 -5.26; 166 15.89 7.5 -5:26; 167 12.8 7.5 1.64; 168 7.66 7.5 1.64;

169 5.03 7.5 1.64; 170 5.03 7.5 -0.61; 171 0 10.5 0; 172 5.03 10.5 0; ,
1737.66 10.5-0.61; 174 12.8 105 0.27: 175 15.89 10.5 0.27; |
176 15.89 10.5-2.82; 177 0 10.5-3.51; 178 3.73 10.5-3.51; E
179.7.66 10.5-4.08; 180 12.8 105 -4.08: 181 0 10.5 -5.87;

182 3.73 10.5-587; 183 7.66 10.5-7.51; 184 12.8 10.5 -7.51;
185010.5-7.93; 186 1.98 10.5-7.93; 187 15.89 10.5 -7.51;

188 15.89 10.5-10.37; 189 11.17 10.5-10.37; 190 15.89 10.5 -13.04;

191 11.17 10.5-13.04; 192 8.43 10.5-11.47; 193 5.03 10.5-11.47;

1940 10.5-13.04; 1950 10.5-16.2; 196 5.03 10.5-16.2; 197 8.43 10.5-16.2;
198 11.17 10.5-16.2; 199 15.89 10.5 -16.2; 200 5.03 10.5 -13.04,

201 8.4310.5-13.04; 202 7.66 10.5-11.47, 203 7.66 10.5 -3.51;

204 5.03 10.5-3.51; 205 7.66 10.5-5.87; 206 5.03 10.5 -5.87,;

207 5.03 10.5-7.93; 208 1.98 10.5-5.87; 209 12.8 10.5-10.37;

21011.17 10.5-7.51; 211 12.8 10.5 -2.82; 212 7.66 10.5 -10.37;

213 13.18 10.5-13.04; 214 13.18 10.5 -10.37, 215 12.8 10.5 -5.26;

216 15.89 10.5-5.26; 217 12.8 10.5 1.64; 218 7.66 10.5 1.64,

! 2195.03 10.5 1.64; 220 5.03 10.5-0.61; 221 013.50; 222 5.03 13.50;

ui 223 7.66 13.5-0.61; 224 12.8 13.5 0.27; 225 15.89 13.5 0.27;

i 22615.8913.5-2.82; 227 0 13.5-3.51; 228 3.73 13.5-3.51;

2297.66 13.5-4.08, 230 12.8 13.5 -4.08; 231 0 13.5 -5.87,
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2323 73135-587,2337.66135-7.51,234 128 13.5-7.51;

2350 13.5-7.93;236 1.98 13.5-7.93; 237 15.89 13.5 -7.51,

238 15.89 13.56-10.37; 239 11.17 13.5-10.37,; 240 15.89 13.5 -13.04,
241 11.17 13.5-13.04; 242 8.43 13.5-11.47; 243 5.03 13.5-11.47,
2440 13.5-13.04;245013.5-16.2; 246 5.03 13.5-16.2; 247 843 13.5-16.2;
248 11.17 13.5-16.2; 249 15.89 13.5-16.2; 250 5.03 13.5 -13.04;
2518.43 13.56-13.04, 252 7.66 13.5-11.47; 253 7.66 13.5-3.51;

254 5.03 13.5-3.51; 255 7.66 13.5 -5.87; 256 5.03 13,5 -5.87,

257 5.03 13.5-7.93,; 258 1.98 13.5-5.87; 259 12.8 13.5 -10.37,

260 11.17 13.5-7.51; 261 12.8 13.5 -2.82; 262 7.66 13.5 -10.37;

263 13.18 13.5-13.04; 264 13.18 13.5-10.37; 265 12.8 13.5 -5.26;
266 15.89 13.5-5.26; 267 12.8 13.5 1.64; 268 7.66 13.5 1.64,

269 5.03 13.5 1.64; 2705.03 13.5-0.61;271019.50; 272 5.03 19.5 0;
273 7.66 19.5-0.61;27412.8 19.5 0.27; 275 15.89 19.5 0.27;

276 15.89 19.5-2.82; 277 0 19.5-3.51; 278 3.73 19.5 -3.51;

279 7.66 19.5-4.08; 280 12.8 19.5-4.08; 281 0 19.5 -5.87;

282 3.7319.5-5.87, 283 7.66 19.5-7.51; 284 12.8 19.5-7.51;

2850 19.5-7.93; 286 1.98 19.5-7.93; 287 15.89 19.5 -7.51;

288 15.8919.5-10.37; 289 11.17 18.5-10.37; 290 15.89 19.5 -13.04;
291 11.17 19.5-13.04; 292 8.43 19.5-11.47; 293 5.03 19.5-11.47;

294 0 19.5-13.04; 295 0 18.5-16.2; 296 5.03 19.5-16.2; 297 .43 19.5-16.2;

298 11.17 19.5-16.2; 299 15.89 19.5-16.2; 300 5.03 19.5 -13.04;
301 8.43 19.5-13.04; 302 7.66 19.5 -11.47; 303 7.66 19.5 -3.51;

304 5.03 19.5-3.51; 305 7.66 19.5 -5.87, 306 5.03 19.5-5.87;

307 5.03 19.5-7.93; 308 1.98 19.5 -5.87; 309 12.8 19.56-10.37;

310 11.17 19.5-7.61; 311 12.8 19.5 -2.82; 312 7.66 19.5 -10.37;

313 13.18 18.5 -13.04; 314 13.18 19.5-10.37; 315 12.8 19.5 -5.26;
316 15.89 19.6 -5.26; 317 12.8 19.5 1.64; 318 7.66 19.5 1.64,

319 5.03 19.5 1.64; 320 5.03 19.5 -0.61; 321 10.05 7.5 -13.04;

322 10.057.5-10.37; 323 10.05 10.5 -13.04; 324 10.05 10.5-10.37;
325 10.0513.5-13.04; 326 10.05 13.5-10.37; 327 10.05 18.5 -13.04,
328 10.0519.5-10.37; 328 0 16.5-16.2; 330 5.03 16.5-16.2;

331 156,89 16.5-16.2; 332 15.89 16.5-13.04; 333 12.8 16.5 0.27;
334 1589 16.5 0.27, 335 0 16.5 0; 336 5.03 16.5 0; 337 7.66 16.5 -0.61;
338 7.66 16.5-3.51; 338 7.66 16.5 -4.08; 340 7.66 16.5 -5.87,

341 12.8 16.5-4.08; 342 12.8 16.5-2.82; 3430 16.5 -3.51;

344 3.73 16.5-3.51; 3450 16.5 -5.87; 346 1.98 16.5 -5.87,

347 3.73 16.5-5.87, 348 11.17 16.5-16.2; 349 11.17 16.5 -13.04;
350 13.18 16.5-13.04; 351 11.17 16.5-10.37; 352 12.8 16.5 -10.37,
353 12.8 16.5-7.51; 354 15.88 16.5-7.51; 355 12.8 16.5-5.26;

356 7.66 16.5-7.51; 357 11.17 16.5-7.51; 358 0 16.5 -7.93,;

ATM2023/8T-32
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350 1.98 16.5 -7.93; 360 5.03 16.5-13.04; 361 8.43 16.5-11.47;

362 8.43 16.5-13.04; 363 5.03 16.5-11.47; 364 7.66 16.5-11.47;

3650 16.5-13.04; 366 8.43 16.5-16.2; 367 10.05 16.5-13.04;

368 7.66 16.5-10.37; 369 5.03 16.5-3.51; 370 5.03 16.5-0.61;

3715.03 16.5-5.87, 372 5.03 16.5-7.93; 373 13.18 16.5-10.37;

374 15,89 16.5-2.82; 375 10.05 16.5 -10.37; 376 15.89 16.5 -5.26;

377 15.89 16.5-10.37; 378 5.03 16.5 1.64,; 379 7.66 16.5 1.64,

380 12.8 16.5 1.64; 381 5.03 0-13.04; 382 5.03 0 -7.93; 383 5.03 1.5-7.93;
MEMBER INCIDENCES
1130;2231;3332;4433;5534,66357736;8837;99 38;

1010 39; 11 11 40;

18 18 47; 1919 48;
27 27 56; 28 28 57,

3531 32; 36 32 33;
43 32 38; 44 38 39,
51 44 45; 52 45 42,
59 48 43; 60 48 50,
67 50 61; 68 45 52,
75 66 58; 76 65 66;

1212 41; 1313 42;
20 20 49; 21 21 50;
28 29 58; 30 40 59;
37 33 34, 38 34 35;
45 33 39; 46 42 43;
53 59 41, 54 45 59,
6150 63; 625161,
69 62 47; 70 63 49;
77 35 46; 78 38 42,

83 53 69; 84 55 56, 85 56 57, 86 57 64,
9170 68; 92 69 70; 93 30 71; 94 31 72;

14 14 43; 15 15 44; 16 16 45; 17 17 46;
22 22 51,24 24 53; 25 25 54; 26 26 55;
31 36 37; 32 37 41, 33 36 40, 34 30 31,
394966; 40 54 68; 41 30 36; 42 40 44;
47 43 46; 48 39 35; 49 37 31, 50 37 38;
55 52 60; 56 52 51; 57 42 51; 58 48 62;
63 50 57; 64 60 55; 65 53 67; 66 61 56;
716263, 7264 58, 73 63 65; 74 65 64,

79 39 43; 80 44 53; 81 46 47; B2 47 49;
87 67 60; 88 68 55; 89 67 70; 90 69 54;
9532 73; 96 33 74; 97 34 75; 98 35 76;

ATM2023/8T-32

99 36 77, 100 37 78; 101 38 79; 102 39 80; 103 40 81; 104 41 82; 105 42 83;
106 43 84; 107 44 85; 108 45 86; 109 46 87, 110 47 88; 111 48 89; 112 49 90;
113 50 81; 114 51 92; 116 53 94; 117 54 95, 118 55 96; 119 56 97; 120 57 98;
121 58 99; 122 95 96, 123 99 90; 124 74 75; 125 71 72; 126 73 103; 127 79 105;
128 80 111, 12879 80; 13077 78; 131 71 77, 132 81 108; 133 82 78; 134 98 91;
13591 113; 136 89 109; 137 84 87; 138 84 115; 139 83 110; 140 85 86;

141 96 100; 142 92 101; 143 93 102; 144 100 93; 145 94 100; 146 101 97,

147 91 101; 148 102 92; 149 83 112; 150 103 79; 151 78 104; 152 104 103;

153 72 120; 154 105 83; 155 82 106; 156 106 105; 157 93 107; 158 107 106;
159 86 107; 160 108 82; 161 86 108; 162 109 114; 163 84 109; 164 110 84,

165 89 110; 166 111 74; 167 76 111, 168 112 102; 169 89 112; 170 76 75;

171 77 81; 172 81 85; 173 85 94; 174 87 116; 175 88 87; 176 90 88; 177 91 89;
178 84 95; 179 96 97; 180 97 98; 181 88 99; 182 113 90; 183 114 88;

184 113 114; 185 115 80; 186 116 76; 187 115 116; 188 72 119; 189 73 118;
19074 117; 191 119 118; 192 118 117; 193 120 104; 194 73 120; 195 71 121;
196 72 122; 197 73 123; 198 74 124; 199 75 125; 200 76 126; 201 77 127;

202 78 128; 203 79 129; 204 80 130; 205 81 131; 206 82 132; 207 83 133;

208 84 134; 209 85 135; 210 86 136; 211 87 137;212 88 138; 213 89 139;

214 80 140; 215 91 141, 216 92 142, 218 94 144; 219 95 145; 220 96 146;

221 97 147, 222 98 148; 223 99 149, 224 145 146; 225 149 140; 226 124 125;




G+ 3 RESIDENTIAL BUILDING AT KARUR (AADHAVAN) ATM202378T-32

227 121 122; 228 123 158, 229 129 155; 230 130 161; 231 129 130; 232 127 128;
233 121 127; 234 131 158, 235 132 128, 236 148 141; 237 141 163; 238 139 159,
239 134 137; 240 134 165; 241 133 160; 242 135 136; 243 146 150; 244 142 151,
245 143 152; 246 150 143; 247 144 150; 248 151 147; 249 141 321; 250 152 142;
251 133 162; 252 153 129; 253 128 154; 254 154 153; 255 122 170: 256 155 133;
257 132 156; 258 156 155; 259 143 157; 260 157 156; 261 136 157; 262 158 132;
263 136 158; 264 158 164, 265 134 159; 266 160 134; 267 139 160; 268 161 124,
269 126 161; 270 162 152; 271 139 322; 272 126 125; 273 127 131; 274 131 135;
275 135 144; 276 137 166, 277 138 137; 278 140 138; 280 144 145; 281 146 147,
282 147 148, 283 148 149, 284 163 140, 285 164 138, 286 163 164, 287 165 130,
286 166 126, 289 165 166, 290 122 169; 291 123 168, 292 124 167, 293 169 168,
294 168 167; 295 170 154; 296 123 170; 297 121 171; 298 122 172; 299 123 173;
300 124 174; 301 125 175; 302 126 176; 303 127 177; 304 128 178; 305 129 179;
306 130 180; 307 131 181; 308 132 182; 309 133 183; 310 134 184; 311 135 185;
312 136 186; 313 137 187; 314 138 188; 315 139 189; 316 140 190; 317 141 191;
318 142 182, 320 144 194; 321 145 195; 322 146 196; 323 147 197; 324 148 198;
325 149 189, 326 195 196; 327 199 190; 328 174 175; 329 171 172; 330 173 203;
331179 205; 332 180 211; 333 179 180; 334 177 178; 335171 177, 336 181 208;
337 182 178; 338 198 181, 339 191 213; 340 189 209; 341 184 187, 342 184 215;
343 183 210, 344 185 186, 345 196 200; 346 192 201, 347 193 202; 348 200 193;
349 194 200; 350 201 197; 351 191 323; 352 202 192; 353 183 212; 354 203 179;
355 178 204; 356 204 203; 357 172 220, 358 205 183; 359 182 206, 360 206 205,
361 193 207; 362 207 206; 363 186 207; 364 208 182; 365 186 208; 366 209 214;
367 184 209; 368 210 184; 368 189 210; 370 211 174; 371 176 211, 372 212 202;
373 189 324, 374 176 175; 375 177 181; 376 181 185; 377 185 194, 378 187 216;
379 188 187; 380 190 188; 382 194 195; 383 196 197; 384 197 198, 385 198 199;
386 213 190; 367 214 188, 388 213 214; 389 215 180; 390 216 176; 391 215 216;
392 172219; 393 173 218; 394 174 217, 395 219 218; 396 218 217; 397 220 204;
398 173 220; 399 171 221; 400 172 222, 401 173 223; 402 174 224; 403 175 225;
404 176 226; 405 177 227; 406 178 228; 407 179 229; 408 180 230; 409 181 231;
410 182 232; 411 183 233; 412 184 234; 413 185 235; 414 186 236; 415 187 237,
416 188 238; 417 189 239; 418 190 240; 419 191 241; 420 192 242; 422 194 244,
423 195 245; 424 196 246; 425 197 247, 426 198 248; 427 199 249, 428 245 246,
429 249 240; 430 224 225; 431 221 222; 432 223 253; 433 229 255; 434 230 261;
435 229 230, 436 227 228; 437 221 227, 438 231 258; 439 232 228, 440 248 241,
441 241 263; 442 238 259; 443 234 237; 444 234 265; 445 233 260; 446 235 236;
447 246 250; 448 242 251; 449 243 252; 450 250 243; 451 244 250; 452 251 247,
453 241 325; 454 252 242; 455 233 262; 456 253 229; 457 228 254; 458 254 253;
458 222 270; 460 255 233; 461 232 256; 462 256 255; 463 243 257, 464 257 256;
465 236 257, 466 258 232; 467 236 258; 468 259 264; 469 234 259; 470 260 234,
471 239 260; 472 261 224; 473 226 261; 474 262 252, 475 239 326, 476 226 225;




477 227 231
484 244 245
490 263 264
496 224 267
502 222 336
508 228 344
514 234 353
520 240 332
527 247 366
533 271 272
539 271 277
545 284 287
551 293 302
557 283 312
563 282 306
581 285 294
588 297 298
594 316 276
600 318317
606 323 201
612 327 301
618 331 299
624 335 271

;478 231 235;
. 485 246 247,
;491 265 230;
: 497 269 268;
; 503 223 337;
;509 229 339;
;5615 235 358;
;521 241 349,
; 528 248 348;
- 534 273 303;
; 540 281 308;
; 546 284 315;
: 552 300 293;
; 558 303 279;
; 564 306 305;
; 582 287 316,
; 589 298 299;
: 595 315 316,
;601 320 304;
1607 324 212;
;613 328 312
; 819 332 2890;
; 625 336 272;

G+3 RESIDENTIAL BUILDING AT KARUR (AADHAVAN)

479 235 244 480 237 266; 481 238 237; 482 240 238;
486 247 248; 487 248 249; 488 263 240; 489 264 238;
492 266 226; 483 265 266; 494 222 269; 485 223 268;
498 268 267; 489 270 254; 500 223 270, 501 221 335;
504 224 333; 505 225 334, 506 226 374; 507 227 343,
510 230 341; 511 231 345; 512 232 347; 513 233 356;
516 236 359; 517 237 354; 518 238 377, 519 239 351;
522 242 361; 524 244 365; 525 245 329, 526 246 330,
529 249 331; 530 295 296; 531 299 290; 532 274 275;
535 279 305; 536 280 311; 537 279 280; 538 277 278;
541 282 278, 542 298 291, 543 291 313; 544 289 309;
547 283 310; 548 285 286, 549 296 300; 550 292 301;
553 284 300; 554 301 297; 555 291 327, 556 302 292;
559 278 304; 560 304 303; 561 272 320; 562 305 283;
565 293 307; 566 307 306; 567 286 307, 568 308 282;
583 288 287; 584 290 288; 586 294 295; 687 296 297,
590 313 290; 591 314 288; 592 313 314, 583 315 280;
596 272 319; 597 273 318; 598 274 317; 599 319 318;
602 273 320; 603 321 151; 604 322 162, 605 321 322;
608 323 324; 609 325 251; 610 326 262; 611 325 326;
614 327 328; 615 329 295; 616 330 296; 617 329 330;
620 331 332; 621 333 274, 622 334 275, 623 333 334,
626 335 336, 627 337 273; 628 337 338, 629 339 279,

630 339 340; 631 341 280, 632 341 342; 633 339 341, 634 343 277, 635 344 278,
636 343 344, 637 335 343; 638 345 281; 630 345 346; 640 347 282; 641 347 344,
642 348 298, 643 349 291, 644 348 349, 645 349 350, 646 351 289; 647 351 352;
648 353 284; 649 354 287; 650 353 354; 651 353 355; 652 356 283; 653 356 357,
654 358 285; 655 359 286; 656 358 359, 657 330 360; 658 361 292; 659 361 362;
661 363 364; 662 360 363; 663 365 294; 664 365 360; 665 366 297, 666 362 366;
667 349 367, 668 364 361; 669 356 368; 670 338 339, 671 344 369; 672 369 338,
673 336 370; 674 340 356; 675 347 371; 676 371 340; 677 363 372, 678 372 371;
679 359 372; 680 346 347; 681 3569 346; 682 352 373; 683 353 352; 684 357 353,

ATM2023/8T-32

685 351 357; 686 342 333; 687 374 276; 688 374 342; 689 368 364, 690 351 375;
691 374 334; 692 343 345; 693 345 358, 694 358 365; 695 354 376; 696 377 288,
697 377 354, 698 332 377; 699 365 329; 700 330 366; 701 366 348; 702 348 331;
703 350 332; 704 373 377; 705 350 373; 706 355 341; 707 376 374; 708 355 376;
709 336 378; 710 337 379; 711 333 380; 712 378 379; 713 379 380; 714 370 369;
7156 337 370; 716 367 362, 717 375 368, 718 367 375; 719 381 60; 720 60 100;
721 100 150; 722 150 200; 723 200 250; 724 250 360; 725 360 300; 726 382 383;
727 383 107; 728 107 157; 729 157 207; 730 207 257; 731 257 372; 732 372 3Q7;
DEFINE MATERIAL START




| G=3RESIDENTIAL BUILDING AT KARUR (AADHAVAN) aTM2023 5132 i
ISOTROPIC CONCRETE f
E 2.17185+007 |
POISSON 0.17 %
1 DENSITY 23.5616
; ALPHA 1¢-005
! DAMP 0.05
| END DEFINE MATERIAL
MEMBER PROPERTY AMERICAN !
30 TO 92 123 124 126 127 130 131 133 134 137 138 140 143 147 TO 150 153 154 -
161 163 165 167 TO 172 175 TO 180 184 185 187 191 193 194 225 226 228 229 -
232 233 235 236 239 240 242 245 249 TO 252 255 256 263 265 267 269 TO 274 -
277 278 280 TO 282 286 287 289 293 295 296 327 328 330 331 334 335 337 338 -
| 341 342 344 347 351 TO 354 357 358 365 367 369 371 TO 376 379 380 -
| 382 TO 384 388 389 391 395 397 398 429 430 432 433 436 437 430 440 443 444 -
‘ 446 449 453 TO 456 459 460 467 469 471 473 TO 478 481 482 484 TO 486 490 -
| 491 493 497 499 500 531 532 534 535 538 530 541 542 545 546 548 551 - ;
555 TO 558 561 562 569 571 573 575 TO 580 583 584 586 TO 588 592 593 595 -
599 601 TO 614 620 623 628 630 636 637 641644 650 651 656 661 667 TO 670 -
673 674 681 683 685 688 TO 693 697 TO 701 705 706 708 712 714 TO 717 -
718 PRIS YD 0.3 ZD 0.23
41012 1996 102 104 111 128 132 136 139 155 TO 158 160 162 164 166 183 188 -
189 TO 190 192 198 204 206 213 224 230 231 241 243 246 247 253 254 -
479 480 487 492 494 TO 496 498 504 510 512 519 530 533 536 537 540 543 544 -
547 549 550 552 TO 554 559 560 563 TO 568 570 572 574 581 582 589 TO 591 -
594 596 TO 598 600 617 621 631 TO 633 640 646 653 657 662 664 671 672 677 -
678 TO 679 684 686 694 695 702 707 709 TO 711 713 PRIS YD 0.45 ZD 0.23
MEMBER PROPERTY AMERICAN
6 TO 8 111516 18 20 21 25 TO 29 98 TO 100 103 107 108 110 112 113 -
117 TO 122 125 129 135 141 142 144 TO 146 151 152 159 173 174 181 182 186 -
200 TO 202 205 209 210 212 214 215 219 TO 223 227 234 237 238 244 248 257 - E
258 262 264 284 285 302 TO 304 307 311 312 314 316 317 321 TO 325 329 336 - |
339 340 346 350 359 360 364 366 386 387 404 TO 406 409 413 414 416 418 419 -
423 TO 427 431 438 441 442 448 452 461 462 466 468 488 489 506 TO 508 511 -
515 516 518 520 521 525 TO 529 615 616 618 619 626 634 635 638 639 642 643 -
| 645 647 654 655 659 665 666 675 676 680 682 687 696 703 -
704 PRIS YD 0.38 ZD 0.23
1517229397 109 114 195 199 211 216 297 301 313 318 399 403 415 420 501 -
505 517 522 622 624 649 658 PRIS YD 0.23 ZD 0.38
2391314 24 94 95101 105 106 116 196 167 203 207 208 218 298 299 305 309 -
310 320 400 401 407 411 412 422 502 503 509 513 514 524 625 627 629 648 652 -
663 719 TO 732 PRIS YD 0.23 ZD 0.45

i
|
[
:'




.’ (] <5 RESIDENTIAL BUILDING AT KARUR (AADHAVAN)

CONSTANTS

MATERIAL CONCRETE ALL

SUPPORTS

17O 22 24 TO 29 381 382 PINNED

MEMBER RELEASE

184 187 191 266 289 293 388 391 395 490 483 497 592 595 599 605 608 611 614 -
705 708 712 718 START MX MY MZ

147 152 156 158 163 165 167 TO 169 184 187 192 TO 194 254 258 260 265 267 -
260 270 286 289 294 TO 296 356 360 362 367 369 371 372 388 391 396 TO 398 -
458 462 464 469 471 473 474 490 493 488 TO 500 560 564 566 571 573 575 576 -
592 595 600 TO 614 672 676 678 683 685 688 682 705708 713 TO 717 -

718 END MX MY MZ

LOAD 1 LOADTYPE Dead TITLE DL

SELFWEIGHT Y -1

MEMBER LOAD

30 TO 3339405153546971TO 768290 TO 92122 123 125 TO 127 -

130 TO 133 136 140 143 148 TO 150 159 TO 162 168 TO 175 178 TO 181 183 186 -
189 191 192 194 224 225 227 TO 229 232 TO 235 238 242 245 250 TO 252 261 -
262 TO 264 270 TO 277 280 TO 283 285 288 291 293 294 296 326 327 329 TO 331 -
334 TO 337 340 344 347 352 TO 354 363 TO 366 372 TO 379 382 TO 385 387 390 -
393 395 396 398 428 428 431 TO 433 436 TO 439 442 446 449 454 TO 456 465 -
342 TO 343 345 346 348 TO 351 355 TO 362 367 TO 371 375 TO 377 380 382 386 -
388 389 391 392 394 397 430 434 435 437 440 441 443 TO 445 447 448 -

450 TO 453 457 TO 464 469 TO 473 477 TO 479 482 484 488 490 491 4093 494 496 -
498 539 579 TO 581 586 603 606 609 623 632 633 637 644 645 650 651 653 657 -
659 662 664 666 667 671 TO 678 683 TO 686 688 692 TO 694 698 699 703 705 -
706 708 709 711 714 716 UNI GY -7

530 TO 533 539 578 TO 584 586 TO 589 594 596 598 TO 600 UNI GY -4.2

FLOOR LOAD

YRANGE 4.5 16.5 FLOAD -5 GY

YRANGE 19.5 19.5 FLOAD -5.75 GY

LOAD 2 LOADTYPE Live TITLE LL

FLOOR LOAD

YRANGE 4.5 16.5 FLOAD -2 GY

YRANGE 19.5 19.5 FLOAD -1.5 GY

LOAD COMB 3 DL + LL

11021.0

LOAD COMB415DL+1.5LL

1AL52:1.5

PERFORM ANALYSIS

FINISH

ATM/2023/8T-32



STAAD OUTPUT
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Job No Sheet No Rev
ATM-2023/32 1 0
Software licensed 1o Microsoft e
JobTile RESIDENTIAL BUILDING (STILT + FIVE) IN S.ENO. 415/11, PLOT Ref G+5
NO:66,67,70&71 AT INAM KARUR VILLAGE : -
8 RB Daln2.07.2023 Chd RB

Client  Mis AADHAVAN CONSTRUCTIONS,

Fiie ADHAVAN G+5.std

DaleTime 2. Jul-2023 23:29

Job Information

Included in this printout are data for:

Engineer Checked Approved
Name: RB RE ATM
Date: 02.07.2023
| Structure Type | SPACE FRAME |
Number of Nodes 382 | Highest Node 383
Number of Elements 721 | Highest Beam 732
Number of Basic Load Cases 2
Number of Combination Load Cases 2

| Al | The Whole Structure
Included in this printout are resuits for load cases.
Type uc Name
Frimary 1 DL
Primary 2 LL
Combination 3 DL+ LL
Combination 4 1.5DL+15LL

Basic Load Cases

Number Name
1 DL
2 LL

Combination Load Cases

Comb. Combination L/C Name Primary | Primary LIC Name Factor
3 DL+ LL 1 DL 1.00

2 LL 1.00

4 15DL+15LL 1 DL 1.50

2 LL 1.50

Print Time/Cate: 02/07/2023 23 48

STAAD Pro VBi (SELECTseries 4) 20.07.09.31

Pami Run 1ol 7




W"' 2 Job Ng Shest No Rev
> ATM-2023/32 2 0
¥
N 3art0
Software icensed 1o Microsoft
Joo Title RESIDENTIAL BUILDING (STILT + FIVE) IN S.F.NO. 415/11, PLOT Re! 345
NO:66,67 7T0&71 AT INAM KARUR VILLAGE — Chd
8 RB Halk02.07.2023 td RB

Client

Mis AADHAVAN CONSTRUCTIONS,

File ADHAVAN G+5.std

]Datemme 02-Jul-2023 23:29

Node Displacement Summary

Node L/C X Y z Resultant rX ry rZ
(mm) (mm) (mm) (mm) (rad) (rad) (rad)
Max X 92 415DL+1.5] 0.710 -3.290 0.696 3.437 -0.001 -0.000 0.003
Min X 292 415DL+1.51 -6.542 -8.304 15.207 18.520 -0.000 0.000 0.002
Max Y 1 1:DL 0.000 0.000 0.000 0.000 0.000 0.000 -0.000
Min Y 379 4:15DL+151 -2.098 -33.421 12.229 35.650 0.013 -0.000 -0.003
Max Z 273 4:1.5DL+15] -1.797 -11.151 16.014 19.597 0.003 -0.001 -0.000
Min Z 32 4:1.5DL+1.5] 0.118 -1.480 -0.542 1.580 -0.001 0.000 -0.000
Max rX 118 415DL+15] 0123 -27.315 0.291 27317 0.013 0.000 -0.003
Min rX 120 415DL+15]| -0.202 -3.851 1.277 4.062 -0.002 0.000 0.002
Max rY 313 4150DL+151 -6.405 -8.283 11.309 15.972 -0.000 0.001 -0.000
Min rY 304 4:15DL+151 -1.731 -8.508 13.888 16.919 0.001 -0.001 -0.001
Max rZ 375 4:15DL+15] -4 387 -12.113 11.127 17.023 0.001 0.001 0.004
Min rZ 379 415DL+15] -2.098 -33.421 12.229 35.650 0.013 -0.000 -0.003
Max Rst 379 415DL+15] -2.098 -33.421 12.229 35.650 0.013 -0.000 -0.003
Beam Displacement Detail Summary
Displacements shown in italic indicate the presence of an offset
Beam we d X Y bl Resultant
(m) (mm) (mm) (mm) (mm)
Max X 114 4:1.5DL+1.5]| 2100 1.979 -2.635 0.817 3.396
Min X 550 4150L+1.51 0.471 -6.623 -8.661 15.208 18.712
Max Y 1 1:DL 0.000 0.00C 0.000 0.000 0.000
Min'Y 713 4150L+15]| 1.542 -2.098 -35.989 11.943 37.877
Max Z 600 415DL+15] 0.514 -3.001 -27.302 16.084 31.829
Min Z 95 4:15DL+15] 1.500 0.133 -2.948 -1.543 3.330
Max Rst 713 415DL+15] 1.542 -2.098 -35.989 11.943 37.977
Beam End Displacement Summary
Displacements shown in italic indicate the presence of an offsei
Beam | Node uc X ¥ z Resultant
{(mm) (mm) (mm) {mm)
Max X 114 92 4:15DL+1.5]| 0.710 -3.290 0.696 3.437
Min X 550 292 41.5DL+1.5] -6.542 -8.303 15.207 18.520
Max Y 1 1 1:DL 0.000 0.000 0.000 0.000
Min Y 710 379 4150DL+15]I -2.098 -33.421 12.228 35.650
Max Z 534 273 4150L+15| -1.798 -11.151 16.014 18.597
Min Z 3 32 415DL+15]| 0.118 -1.480 -0.542 1.581
Max Rst 710 379 415DL+15] -2.098 -33.421 12.229 35.650

Print Time/Date. 02107721

0232349

STAAD.Pro V8i (SELECTseries 4) 20.07.09.31

Print RunZ2:of T
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Sheet No
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Software licensed 1o Microsoft Farlg
Job Tite RESIDENTIAL BUILDING (STILT + FIVE) INS FNO. 415/11, PLOT Rel 545
NO:66,67 T0&71 AT INAM KARUR VILLAGE = =
B RB Datenp 07.2023 Chd RpB

Client

M/is AADHAVAN CONSTRUCTIONS,

Fiie. ADHAVAN G+5.std

Date/Time (2.)ul-2023 23:29

Beam End Force Summary

The signs of the forces at end B of each beam have been reversed. For example:
value for an beam.

this means that the Min Fx entry gives the largest tension

Axial Shear Torsion Bending
Beam | Node L/c Fx Fy Fz Mx My Mz

(kN) (kN) (kN) (kNm) (kNm) (kNm)
Max Fx 3 3 415DL+1.51| 2.22E+3 -0.217 -10.317 -0.000 0.000 -0.000
Min Fx 558 303 |415DL+1.51 -86.092 -46.453 21.572 -2.821 -4.161 -4.970
Max Fy 291 123 | 4:1.5DL+ 1.5 -0.352 | 217.191 0.496 16.641 -0.474 | 372206
Min Fy 148 82 415DL+1.51 -7.574 | -140.150 -15.262 3.285 -4.785 72.491
Max Fz 197 73 4:15DL+15!1| 1.81E+3 2136 99.632 0.148 | -154.131 3.527
Min Fz 732 372 |44 5DL+1.5]] N¥3032 1.903 -36.583 -0.978 48.651 3.372
Max Mx 662 360 |415DL+15]| -3.481 132.118 -1637 22.302 -0.043 90.532
Min Mx 157 93 415DL+15]| -19.383 17.641 -3.873 -7.170 8.679 74 473
Max My 197 123 | 415DL+15]| 1.79E+3 2136 99 632 0.148 | 144.764 -2.882
Min My 197 73 415DL+15]| 1.81E+3 2136 99 632 0.148 | -154.131 3.527
Max Mz 291 123 | 415DL+15] 0.352 | 217191 0.496 16.641 -0.474 372.206
Min Mz 662 363 |415DL+15]| -3.481 84.008 -1.637 22.302 -2.613 -79.127

Beam Force Detail Summary

Sign convention as diagrams:- positive above line, negative below line except Fx where positive is compression. Distance d is given from beam

endA.
Axial Shear Torsion Bending
Beam uc d Fx Fy Fz Mx My Mz
{m) (kN) (kN) (kN) (kNm) {kNm) (kNm)
Max Fx 3 415DL+151 0.000 | 2.22E+3 -0.217 -10.317 -0.000 0.000 -0.000
Min Fx 558 |415DL+151 0.000 -86.092 -46.453 21.572 -2.821 4161 -4.970
Max Fy 291 415DL+1.51 0.000 -0.352 | 217.191 0.496 16.641 -0.474 372.206
Min Fy 148 |[41.5DL+151 0.770 -7.574 | -140.150 -15.262 3.285 -4.785 72.491
Max Fz 197 | 415DL+151 0.000 | 1.B1E+3 2.136 99.632 0.148 | -154.131 3.527
Min Fz 732 |415DL+151 0.000 | 173.032 1.903 -36.583 -0.978 49 651 3.372
Max Mx 662 |415DL+151I 0.000 -3.481 132.118 -1.637 22.302 -0.043 90.532
Min Mx 157 |415DL+15] 0.000 -19.383 17.641 -3.873 -7.170 8.679 -74 473
Max My 197 |415DL+15] 3000| 1.79E+3 2.136 99.632 0.148 144.764 -2.882
Min My 197 |415DL+151 0.000 | 1.B1E+3 2.136 99.632 0148 | -154.131 3:527
Max Mz 291 415DL+15] 0.000 -0352 | 217.191 0.496 16.641 0474 | 372.206
Min Mz 713 | 415DL+15!| 2570 -0.616 -3.703 0.596 0.000 -1.531 | -149.369

Prnt TimeClare: G2

STAAD.Pro VBi (SELECTseries 4) 20.07.09.31

PrintRun 2 o 7
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Reaction Summary

Horizontal | Vertical |Horizontal Moment
Node Lc FX FX: FZ MX My MZ
(kN) (kN) (kN) (kNm) (kNm) (kNm)
Max FX 21 4:15DL+15| 16.540 | 1.43E+3 0.690 0.000 0.000 0.000
Min FX 20 4:1.5DL+15] -19.356 | 1.12E+3 -6.132 0.000 0.000 0.000
Max FY 3 41.5DL+15] 0.217 | 2.22E+3 -10.317 0.000 0.000 0.000
Min FY 5 2:LL -0.001 35.315 0.079 0.000 0.000 0.000
Max FZ 9 415DL+15]| -1.536 | 1.69E+3 10.974 0.000 0.000 0.000
Min FZ 3 41.5DL+15| 0217 | 2.22E+3 -10.317 0.000 0.000 0.000
Max MX 1 1:DL -1.846 | 660.193 -1.826 0.000 0.000 0.000
Min MX 1 1:DL -1.846 | 660.193 -1.826 0.000 0.000 0.000
Max MY 1 1:DL -1.846 | 660.183 -1.826 0.000 0.000 0.000
Min MY 1 1:DL -1.846 | 660.183 -1.826 0.000 0.000 0.000
Max MZ 1 1:DL -1.846 | 660.193 -1.826 0.000 0.000 0.000
Min MZ 1 1:DL -1.846 | 660.193 -1.826 0.000 0.000 0.000
Reaction Envelope
Horizontal Vertical Horizontal Moment
Node Env FX FY FZ MX My MZ
(kN) (kN) (kN) (kNm) (kNm) (kNm)

1 +ve 0.000 1.07E+3 0.158 0.000 0.000 0.000

1 +ve - Load: 4 Load: 2 - - -

1 Ve -3.319 0.000 -2.502 0.000 0.000 0.000

1 -ve Load: 4 - Load: 4 - - -

2 +ve 0.476 1.66E+3 1.191 0.000 0.000 0.000

2 +ve Load: 4 Load: 4 Load: 4 - - -

2 -Ve 0.000 0.000 0.000 0.000 0.000 0.000

2 -ve - - - - - -

3 +ve 0.217 2.22E+3 0.000 0.000 0.000 0.000

3 +ve Load: 4 Load: 4 - = =

3 -ve -0.046 0.000 -10.317 0.000 0.000 0.000

3 Ve Load: 2 - Load: 4 - -

4 +ve 0.000 1.67E+3 0.000 0.000 0.000 0.000

4 +ve - Load: 4 - - -

4 -ve -2.402 0.000 -3.468 0.000 0.000 0.000

4 -ve Load: 4 - Load: 4 = =

S +ve 0.000 603.901 0.079 0.000 0.000 0.000

5 +ve - Load: 4 Load: 2 -

5 -ve -0.320 0.000 -0.756 0.000 0.000 0.000

5 -ve Load: 4 Load: 4 - : -

6 +ve 2.600 1.14E+3 0.000 0.000 0.000 0.000

6 +ve Load: 4 Load: 4 -

6 -ve 0.000 0.000 -1.525 0.000 0.000 0.000

B ve - Load: 4 - - -

7 +ve 7.036 1.28E+3 0.000 0.000 0.000 0.000
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Reaction Envelope Cont...
Horizontal Vertical Horizontal Moment
Node Env FX FY FZ MX My mz
(kN) (kN) (kN) (kNm) (kNm) (kNm)
7 +ve Load: 4 Load: 4 -
7 -ve -0.254 0.000 -3.401 0.000 0.000 0.000
i -ve Load: 2 - Load: 4
8 +ve 0.010 1.48E+3 0.000 0.000 0.000 0.000
8 +ve Load: 2 Load; 4 - -
8 -ve -7.265 0.000 -1.221 0.000 0.000 0.000
8 -ve Load: 4 - Load: 4 -
9 +ve 0.000 1.69E+3 10974 0.000 0.000 0.000
9 +ve - Load: 4 Load: 4 -
9 -ve -1.536 0.000 0.000 0.000 0.000 0.000
9 -ve Load: 4 - - -
10 +ve 5.156 1.65E+3 0.000 0.000 0.000 0.000
10 +ve Load: 4 Load: 4 - -
10 -ve 0.000 0.000 -0.326 0.000 0.000 0.000
10 -ve - - Load: 4 -
11 +ve 12.029 1.05E+3 0.120 0.000 0.000 0.000
11 +ve Load: 4 Load: 4 Load: 1 -
11 -ve 0.000 0.000 -0.124 0.000 0.000 0.000
11 -ve - - Load: 2 -
12 +ve 0.312 1,35E+3 4.058 0.000 0.000 0.000
12 +ve Load: 2 Load: 4 Load: 4
12 -ve -9.927 0.000 -0.042 0.000 0.000 0.000
12 -ve Load: 4 - Load: 2 -
13 +ve 0.000 1.73E+3 10.827 0.000 0.000 0.000
13 +ve - Load: 4 Load: 4
13 -ve -2.600 0.000 0.000 0.000 0.000 0.000
13 -ve Load: 4
14 +ve 0.939 1.62E+3 0.000 0.000 0.000 0.000
14 +tve Load: 4 Load: 4 - -
14 -ve 0.000 0.000 -0.910 | 0.000 0.000 0.000
14 -ve - - Load: 4 -
15 +ve 233 1.21E+3 0.003 0.000 0.000 0.000
15 +ve Load: 4 Load: 4 Load: 2 -
15 -ve 0.000 0.000 -5.280 0.000 0.000 0.000
15 -ve Load: 4
16 +ve 1.686 1.14E+3 4.944 0.000 0.000 0.000
16 +ve Load: 4 Load: 4 Load: 4 -
16 -ve 0.000 0.000 0.000 0.000 0.000 0.000
16 -ve - =
17 +ve 0.068 1.09E+3 0.000 0.000 0.000 0.000
17 +ve Load: 2 Load: 4
17 -ve -0.194 0.000 -2.097 0.000 0.000 0.000
17 -ve Load: 1 - Load 4 -
18 +ve 0,055 1.0SE+3 0.000 0.000 0.000 0.000
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Reaction Envelope Cont...

Horizontal Vertical Horizontal Moment
Node Env FX FY FZ MX My MZ
(kN) {(kN) (kN) (kNm) (kNm) (kNm)
18 +ve Load: 2 Load: 4 -
18 -ve -15.979 0.000 -3.431 0.000 0.000 0.000
18 -ve Load: 4 - Load: 4
19 +ve 11.155 1.75E+3 0.050 0.000 0.000 0.000
19 +ve Load: 4 Load: 4 Load: 2
19 -ve -0.620 0.000 -0.836 0.000 0.000 0.000
19 -ve Load: 2 - Load: 4
20 +ve 0.151 1.12E+3 0.027 0.000 0.000 0.000
20 +ve Load: 2 Load: 4 Load: 2
20 -ve -19.356 0.000 6,132 0.000 0.000 0.000
20 -ve Load: 4 - Load: 4
21 +ve 16.540 1.43E+3 0.690 0.000 0.000 0.000
21 +ve Load: 4 Load: 4 Load: 4
21 -ve -0.620 0.000 0.000 0.000 0.000 0.000
21 -ve Load: 2 - -
22 +ve 0.194 141E+3 8489 0.000 0.000 0.000
22 +ve Load: 2 Load: 4 Load: 4
22 -ve -0.530 0.000 0.000 0.000 0.000 0.000
22 -ve Load: 1 - -
24 +ve 2.000 1.83E+3 0.000 0.000 0.000 0.000
24 +ve Load: 4 Load: 4 -
24 -ve -0.519 0.000 -4.663 0.000 0.000 0.000
24 -ve Load: 2 - Load: 4
25 +ve 10.107 1.01E+3 5738 0.000 0.000 0.000
25 +ve Load: 4 Load: 4 Load: 4
25 -ve -0.376 0.000 -0.017 0.000 0.000 0.000
25 -ve Load: 2 - Load: 2
26 +ve 0.290 11E+3 0.000 0.000 0.000 0.000
26 +ve Load: 2 Load: 4
26 -ve -2.856 0.000 -0.897 0.000 0.000 0.000
26 -ve Load: 4 - Load: 4
27 +ve 0.103 1.02E+3 0.254 0.000 0.000 0.000
27 +ve Load: 2 Load: 4 Load: 1
27 -ve -1.182 0.000 -0.268 0.000 0.000 0.000
27 -ve Load: 4 - Load: 2
28 +ve 13.984 1.08E+3 2.389 0.000 0.000 0.000
28 +ve Load: 4 Load: 4 Load: 4
28 -ve -0.185 0.000 0.000 0.000 0.000 0.000
28 -ve Load: 2
29 +ve 0.252 868.995 5.406 0.000 0.000 0.000
29 +ve Load: 2 Load 4 Load: 4
29 -ve -17.5086 0.000 -0.023 0.000 0.000 0.000
29 -ve Load: 4 - Load: 2
381 +ve 0.550 1.84E+3 0.000 0.000 0.000 0.000
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Reaction Envelope Cont...
Horizontal Vertical Horizontal Moment
Node Env FX FY FZ MX MY Mz
(kN) (kN) (kN) (kNm) (kNm) (kNm)

381 +ve Load: 2 Load: 4 - - - -

381 -ve -0 987 0.000 -3.620 0.000 0.000 0.000

381 -ve Load: 1 - Load: 4 - - -

382 +ve 0.000 1.43E+3 0.000 0.000 0.000 0.000

382 +ve - Load: 4 - - - -

382 -ve -0.662 0.000 -4.298 0.000 0.000 0.000

382 -ve Load: 4 - Load: 4 - - -

Failed Members

There is no data of this type.
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ER. AT.MOHAN M.TECH RESIDENTIAL BUILDING (STILT + FIVE) IN S.F.NO.

"TURAL & CIVIL ENGINEER 415/11, PLOT NO:66.67.70&71 AT INAM KARUR VILLAGE .
NO.35/50, ATM TOWER., Client:! M/s AADHAVAN CONSTRUCTIONS,
GOWRIPURAM EAST, Job Noit  ATM/2023/32 Date:: 02.07.2023
__Page TypeiiCaleulation Sheet >repared By:: BOOPATHY Revision:: RO
Section:;Desian of Beam as per 1S 456 Checked By::  MOHAN Date Revised:! -
|
Slab Number:  FSI Floor level : First Floor ]
SPANS : LOAD CALCULATION :
Shorter span ¢/¢ w.r.to heam B = 488 m Assume the thickness of the slab = 150.0 mm l
Longer span ¢/'c w.r.to beam L = 508 m Effective Depth of the of the slab = 125.0 mm
Width of support - shorter span - Left  bxl = 230 mm Self Weight of slab = 3750 KN/m* |
Width of support - shorter span - Right bxr = 230 mm Weathering course / Floor finishing = 2.000 gN/m®
Width of support - longer span - Left byl = 230 mm Wall load = L0000 KN/m~ |
Width of support - longer span - Right byr = 230 mm Live Load = 2.000 KN/m?
Clear Cover of slab cv = 20 mm DL T = 875 KN/m*
Ratio Lv/Lx lvix = 1.070 <p 1.4D.L~1.6L.L = 1265 KN/m? I
DESIGN AS TWO WAY SLAB |
Support Condition INTERIOR PANELS
EFFECTIVE SPANS : As per BS 8110 (Table 3.14) |
Shorter span: (Lx) + ve Alpha - x =| 0.027 ‘
Clear span + effective depth = 477 m - ve Alpha - x =| 0.036
Center 1o centre of supports = 488 m + ve Alpha - ¥ =| 0.024 |
Effective span = 488 m -ve Alpha - v =| 0.032
Longer span: (Ly) |
Clear span + eflective depth = 508 m
Center to eentre of supports = 508 m Compressive Stength of Conerete = 20,00 N/mm °
E fTective span = 5018 m Grade of steel = 500.0 N/mm - I
Aspect Ratio Ly / Lx = 1.06 <2
BENDING MOMENTS: EFFECTIVE DEPTH OF SLAB ‘
Positive moment along Shorter dir. Mx +ve = 813 KNm/mfdx- = 125.00 mm [Kx+ = 0026 [Zx+ = 118.750 mm ‘
Negative moment along Shorter dir. Mx -ve = 10.84 KNm/mfdx- = 125.00 mm |[Kx- = 0,035 |Zx- = 118.750 mm
Positive moment along Longer dir. My +ve = 722 KNm/mldy- = 11500 mm |Ky+ = 0.027 [Zyv+ = 109.250 mm |
Negative moment along Longer dir. My -ve = 9.63 KNm/mjdy- = 125.00 mm |Ky- = 0.031 |Zy- = 118.750 mm
REQUIRED AREA OF STEEL : REQUIRED SPACING OF STEEL: I
Ast reg. at midspan along x- dir.  ast fve x = 144.09 mm - 10 mm dia at midspan along x- dir = 403 mmc/c
Ast reg. al midspan along v- dir.  ast +vey = 13921 mm? 10 mm dia at midspan along y- dir. = 403  mm c¢/c I
Ast reg. at support along x- dir.  ast-ve x = 19211 mm? 10 mm dia at support along x-dir. = 403 mmc/c
Astreq. at support  along y-dir.  ast-vey = 170.77 mm* 10 mm dia at support along y- dir. = 403 mmc¢/c |
Minimum Ast required ast min = 195.00 mm?* 8 mm dia for distribution steel = 258 mmc/e
Ast req. at top of mid span ast comp. = 195 mm* 0 mm dia for top of mid span = 200 mmcle |
PROVIDED SPACING OF STEEL CHECK FOR DEFLECTION : I
Bottom reinforcement along x- dir. Gl LY 150 mmelc Provided area of reinforcement = 524 qm”
Bottom reinforement along v- dir. Y | 10 200 mmecle Mu/bd™2 = .52 ,
Actual Span / Effective depth Ratio = 39.02
lop reinforcement along x- dir, Y | 10 150 mmcic Design service stress = L7
lop reinforcement along y- dir. Y | 10 200 mmcic Modification factor - Tension reinf. = 2.00 ‘
Modification factor - Comp. reinf. = 1.00

Distribution Steel [Y [ 8] 200 mmeke |  Allowable Span /Efiective depth Rati = 52.00 I




ER. AT.MOHAN M.TECH RESIDENTIAL BUILDING (STILT + FIVE) IN S.F.NO.
g y@ UCTURAL & CIVIL ENGINEER 415/11, PL_C)T NO:66.67,70&71 AT INAM KARUR VILLAGE ,
- e NO.35/50, ATM TOWER, Client: M/s AADHAVAN CONSTRUCTIONS,
ASSDODOCIATES GOWRIPURAM EAST, Job No::  ATM/2023/32 Date:: 02.07.2023
__Page Type::CaleulationSheett repared Byt BOOPATHY Revision:} RO
Section:iDesign of Beam as per IS 436 Checked By:i ~ MOHAN Date Revised:: -
Slab Number:  FS2 Floor level : First Floor

SPANS :

Shorter span c/ic w.r.to beam B = 488 m Assume the thickness of the slab = 150.0 mm

Longer span ¢/c w.r.1o beam L = 518 m Effective Depth of the of the slab = 125.0 mm

Width of support - shorter span - Left  bxl = 230 mm Self Weight of slab = 3750 KN/m?

Width of support - shorter span - Right bxr = 230 mm Weathering course / Floor finishing = 2.000 kN/m*

Width of support - longer span - Lefi byl = 230 mm Wall load = 1.000 KN/m?

Width of support - longer span - Right byr = 230 mm Live Load = 2,000 KN/m?

Clear Cover of slab cv - 20 mm D.L+LL = 875 KN/m?

Ratio Ly /Lx Iylx = 1.07 <32 1.4D.L+1.6L.L = 1265 KN/ m?

DESIGN AS TWO WAY SLAB

Support Condition TWO ADJACENT EDGES DISCONTINUOUS
EFFECTIVE SPANS : As per BS 8110 (Table 3.14)
Shorter span: (Lx) + ve Alpha - x =| 0.040
Clear span + effective depth = 477 m - ve Alpha - x =| 0.054
Center to centre of supports = 488 m + ve Alpha -y =| 0.034
Effective span = 488 m - ve Alpha - ¥ =| 0.046
Longer span: (Ly)
Clear span + effective depth = 508 m
Center to centre of supports = 508 m Compressive Stength of Concrete = 20.00 N/mm *
Effective span = .18 m Grade of steel = 5000 N/mm*®
Aspect Ratio Ly /Lx = 1.06 <2
BENDING MOMENTS: EFFECTIVE DEPTH OF SLAB
Positive moment along Shorter dir. Mx +ve = 1204 KNm/m|dx- = 12500 mm [Kx+ = 0.039 |Zx+ = 118750 mm
Negative moment along Shorter dir. Mx -ve = 1625 KNm/mfdx- = 125.00 mm [Kx- = 0.052 |Zx- = 117.302 mm
Positive moment along Longer dir. My +ve = 10.23 KNm/m|dy- = 11500 mm |[Ky+ = 0.039 |[Zy+ = 109.250 mm
Negative moment along Longer dir. My -ve = 13.85 KNm/m|dy- = 125.00 mm |Ky- = 0.044 |[Zy- = 118309 mm
REQUIRED AREA OF STEEL : REQUIRED SPACING OF STEEL:
Ast reg. at midspan along x-dir,  ast +vex = 213.46 ym° 10 mm dia at midspan along x- dir = 368 mm c/e
Ast req. at midspan along y- dir.  ast tvey = 197.22 mm? 10 mm dia at midspan along y-dir.= 398 mm c/c
Ast req. al support  along x-dir.  ast-ve x = 291.73 mm° 10 mm dia at support along x- dir. = 269 mm c/c
Ast req. al support along y-dir.  ast-vey = 24598 mm° 10 mm dia at support along v-dir. = 319 mme/c
Minimum Ast required ast min = 195.00 mm* 8 mm dia for distribution steel = 258 mmc/c
Ast reg. at top of mid span ast comp. = 195 mm° 0 mm dia for top of mid span = 200 mmclc
PROVIDED SPACING OF STEEL CHECK FOR DEFLECTION :
Bottom reinforcement along x- dir, ¥ |10 150 mmcle Provided area of reinforcement = 524 ym?
Bottom reinforement along y- dir. Y | 10 200 mmclc Mu/bd*2 = 0.77

Actual Span / Effective depth Ratio = 39.02
Top reinforcement along x- dir. b dil] I 150 mmcle Design service stress = 1359
Top reinforcement along y- dir. e | L6 2000 mmcic Modification factor - Tension reinf. = 2.00

Madification factor - Comp. reinf. = 1.00

Distribution Steel [Y [ 8] 200 mmcic | Allowable Span /Effective depth Rati = 46.00
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ER. AT.MOHAN M.TECH RESIDENTIAL BUILDING (STILT + FIVE) IN S.F.NO.
CTURAL & CIVIL ENGINEER 415/11, PLOT NO:66,67.70&71 AT INAM KARUR VILLAGE .
NO.35/50, ATM TOWER, Client:! M/s AADHAVAN CONSTRUCTIONS,
IATES GOWRIPURAM EAST, Job No:i  ATM/2023/32 Date:! 02.07.2023
__Page Type:iCalculation Sheet Prepared By:i BOOPATHY Revision:! RO
Section:iDesian of Beam as per IS 436 Checked By:: MOHAN Date Revised:: =
Slab Number:  FS83 Floor level : First Floor

SPANS : LOAD CALCULATION :

Shorter span ¢/c w.r.to beam B = 305 m Assume the thickness of the slab = 125.0 mm

Longer span ¢/c w.r.to beam L = 518 m Effective Depth of the of the slab = 100.0 mm

Width of support - shorter span - Lefi  bxl = 230 mm Self Weight of slab = 3125 KN/m?

Width of support - shorter span - Right bxr = 230 mm Weathering course / Floor finishing = 2.000 kN /m*

Width of support - longer span - Left byl = 230 mm Wall load = 1.000 KN/m?

Width of support - longer span - Right byr = 230 mm Live Load = 2.000 KN /m?

Clear Cover of slab ey = 20 mm D.L+L.L = B3 xN/m?

Ratio Ly / Lx vilx = 1700 <2 1.4D.L+1.6L.L = 1178 KN/m*

DESIGN AS TWO WAY SLAB

Support Condition IREE EDGES DICONTINUOUS (ONE LONG. EDGE CON

EFFECTIVE SPANS : As per BS 8110 (Table 3.14) |

Shorter span: (Lx) + ve Alpha - x =| 0.068 |

Clear span + effective depth = 292 m - ve Alpha - x =| 0.091

Center to centre of supports = 305 m +ve Alpha - ¥ =| 0.044 I

Effective span = 305 m -ve Alpha - v =| 0.000

Longer span: (Ly)

Clear span + effective depth = 505 m |

Center to centre of supports = 518 m Compressive Stength of Concrete = 20.00 N/mm?

Effective span = 505 m Grade of steel = 5000 N/mm* |

Aspect Ratio Ly / Lx = 1.66 <2

BENDING MOMENTS: EFFECTIVE DEPTH OF SLAB I

744  KNm/m|dx-
996  KNm/m|dx-

Positive moment along Shorter dir. Mx +ve

100.00 mm |Kx+ 0.037 |Zx+ = 95.000 mm‘
Negative moment along Shorter dir. Mx -ve

100.00 mm [Kx- = 0050 |Zx- = 94,121 mm

I
I

Positive moment along Longer dir. My +ve = 4.82 KNm/mldy- = 90.00 mm [Ky+ = 0.030 |Zy+ = 85500 mm

Negative moment along Longer dir. My -ve = 0.00  KNm/m|dy- = 100,00 mm [Ky- = 0.000 [Zy- = 95000 mm ‘

REQUIRED AREA OF STEEL : REQUIRED SPACING OF STEEL: |

Ast req. at midspan along x-dir.  ast +vex = 16493 mm° 10 mm dia at midspan along x- dir = 476 mm c/c

Ast req. at midspan along y- dir,  ast+tvey = 11858 mm? 10 mm dia at midspan along y-dir. = 483 mmc/c l

Ast req. at support along x-dir.  ast-ve x = 222.78 mm* 10 mm dia at support along x- dir. = 353 mmc/e

Ast req. at support  along v-dir.  ast-vey = 0.00  fm? 10 mm dia at support along v-dir. = 483 mmc/c |

Minimum Ast required ast min = 162.50 mm - 8 mm dia for distribution steel = 309 mmeclc

Ast req. at top of mid span ast comp. = 162.5 mm* 0 mm dia for top of mid span = 200 mmcle |

PROVIDED SPACING OF STEEL

Bottom reinforcement along x- dir. Y | 10 175 mmecle Provided area of reinforcement = 449 ot I

Bottom reinforcment along y- dir. Y | 10 200 mmecle Mu/bd"2 = .74 i
Actual Span / Effective depth Ratio = 30.49 |

Top reinforcement along x- dir. Y | 10 IS0 mmcic Design service stress = 12235

Top reinforcement along yv- dir. S (08 01 2000 mmele Maoditication factor - Tension reinf. = 2.00 I
Modification factor - Comp. reinf. = 1.00

Distribution Steel [Y [ 8 | 200 mmele ] Allowable Span /Eflective depth Rati = 46.00 ‘ .




ER. ATMOHAN M.TECH RESIDENTIAL BUILDING (STILT + FIVE) IN S.F.NO.
m CTURAL & CIVIL ENGINEER 415/11, PLOT NO:66,67.70&71 AT INAM KARUR VILLAGE .
= = NO.35/50, ATM TOWER, Client:: M/s AADHAVAN CONSTRUCTIONS,
ASSOCIATES GOWRIPURAM EAST, Job No:! ATM/2023/32 Date:} 02.07.2023
__Page Typei:Calculation Sheet Prepared Byv:i  BOOPATHY Revision:: RO
Section:;Design of Beam as per IS 456 " IChecked By:! MOHAN Date Revised:! -
Slab Number :  FS4 Floor level : First Floor
SPANS : LOAD CALCULATION :
Shorter span ¢/c w.r.to beam B = 305 m Assume the thickness of the slab = 125.0 mm
Longer span ¢/c w.r.to beam L = 508 m Effective Depth of the of the slab = 100.0 mm
Width of support - shorter span - Left  bxl = 230 mm Self Weight of slab = 3125 KN/m>
Width of support - shorter span - Right bxr = 230 mm Weathering course / Floor finishing = 2.000 kN /m?
Width of support - longer span - Lefit byl = 230 mm Wall load = LO00 KN/m*
Width of support - longer span - Right byr = 230 mm Live Load = 2.000 KN/m?
Clear Cover of slab cv = 200 mm DEl+LL = 8.13 KN/m?
Ratio Ly /Lx Ivlx = .70 <2 1.4D.L+1.6L.L = 11.78 KN/m?

DESIGN AS TWO WAY SLAB

Support Condition INTERIOR PANELS
EFFECTIVE SPANS : As per BS 81 Table 3.14
Shorter span: (Lx) + ve Alpha - x =| 0.044
Clear span + cffective depth = 292 m - ve Alpha - x =| 0.059
Center to centre of supports = 305 m + ve Alpha - v =| 0.024
Effective span = 303 m - ve Alpha - v =1 0.032
Longer span: (Ly)
Clear span + effective depth = 05
Center to centre of supports = 518 m Compressive Stength of Concrete = 20.00 N/mm*
Effective span = 518 m Grade of steel = 500.0 N/mm >
Aspect Ratio Ly / Lx = .70 <2
BENDING MOMENTS: EFFECTIVE DEPTH OF SLAB
Positive moment along Shorter dir. Mx +ve = 482 KNm/m|dx- = 100,00 mm |Kx+ = 0.024 |Zx+ = 95.000 mm
Negative moment along Shorter dir. Mx -ve = 6.46  KNm/mfdx- = 10000 mm [Kx- = 0.032 [Zx- = 95000 mm
Positive moment along Longer dir. My +ve = 263 KNm/mldy- = 90.00 mm |[Ky+ = 0016 |Zy+ = 85500 mm
Negative moment along Longer dir. My -ve = 350  KNm/m|dy- = 100.00 mm |Ky- = 0.018 |Zy- = 95000 mm
REQUIRED AREA OF STEEL : REQUIRED SPACING OF STEEL:
Ast req. al midspan along x- dir.  ast +ve x = 106.72 mm? 10 mm dia at midspan along x-dir = 483  mm ¢/c
Ast req. at midspan along y-dir.  ast +vey = 64.68 mm? 10 mm dia at midspan along y-dir.= 483 mm ¢/c
Ast req. at support along x-dir.  ast-ve x = 143.10 mm?* 10 mm dia at support along x-dir. = 483 mmc/e
Astreq. at support  along v-dir.  ast-vey = 7762 mm? 10 mm dia at support along »-dir. = 483 mm c/c
Minimum Ast required ast min = 162,50 mm? 8 mm dia for distribution steel = 309 mmc/c
Ast req. at top of mid span ast comp. = 1625 mm° 0 mm dia for top of mid span = 200 mmclc
PROVIDED SPACING OF STEEL CHECK FOR DEFLECTION :
Bottom reinforcement along x- dir, ¥ 10 200 mm /e Provided area of reinforcement = 393 mm°
Bottom reinforement along y- dir. Y | 10 200 mmcle Mu/bd"2 = 048

Actual Span / Effective depth Ratio = 30.49
Top reinforcement along x- dir. Y | 10 IS0 mmele Design service stress = 90.6
Top reinforcement along y- dir. ¥ 510 200 mmele Modification lactor - Tension reinl, = 2.00

Modification factor - Comp. reinl. = 1.00

Distribution Steel Y [ 8] 200 mmce | Allowable Span /Effective depth Rati = 52.00




=====<<< Hence SAFE in Deflection >=>==

Project |I1. PLOT NO:66.67.70&71 AT INAM KARUR VILI Design bv Date Page
Client M's AADHAVAN CONSTRUCTIONS., K.SUNDA ATM 07.02.2025 -
Design CANTILEVER SLAB Checked Revision Job No
Consultant |ATM ASSOCIATES ATM ] ATM/20235/32
SLAB REF. BALCONY SLAB
GIVEN DATA:
Span il 1.22'm
Width of support b - 230.00 mm
Compressive Stength of Concrete fck = 20.00 N/'mm”
Grade of steel fy = 500.00 N/mm”
Clear cover of slab d' = 25.00 mm
LOAD CALCULATION :
Assume the thickness of the slab thick = 150.00 mm
Self Weight of slab slowt = 3,750 kN/m’
Weathering course / Floor finishing finish = 1.500 kN/m’
if any Wall Load wall load = 1.000 kKN/m’
Live Load (Access provided) 1.l = 2.000 kN/m®
Total Load T.L = 8.250 kN/m’
Factored Load Fact.T.L = 11.750 kN/m’
EFFECTIVE SPANS :
Effective span: (Lx)
Clear span + effective depth = 1.339512195 mm
Effective span = 1.34 mm
BENDING MOMENTS:
Bending Moment at Support M x +ve = 10.54 kNm/m
DEPTH OF SLAB :
Moment of Resistance Constant q = 2.76
Provided Overall Depth D - 150 mm
Provided Effective Depth dx = 117 mm
AREA OF STEEL REINFORCEMENT:
Area of Steel Required Ast = 259 mm’
16.00 mm dia as main reinforcement = 775 mm cle
Minimum Ast required Dist steel = 180 Sq.mm
10.00 mm dia as Dist. reinforcement = 436 mm clc
TOP Steel Provided In Lx Y 12 150
In Ly ¥ 10 200 Distri Steel
BOTTOM  Steel Provided In Lx Y 10 200
In Ly ¥ 10 200
CHECK FOR DEFLECTION :
Ast Prov = 754
M/bd2 = 0.77
Actual Span/ Effective depth Ratio = 10
As per BS 8110 ( Table 3.10)
Design service stress ts = 115
Modification factor - 2.00
Allowable Span /Effective depth Ratio = 14.00



ER. A T.MOHAN M.TECH RESIDENTIAL BUILDING (STILT + FIVE) IN S.F.NO.
H CTURAL & CIVIL ENGINEER 415/11, PLOT NO:66,67,70&71 AT INAM KARUR VILLAGE ,
L E i e NO.35/50, ATM TOWER, Client:: M/s AADHAVAN CONSTRUCTIONS,
ASSOCIATES GOWRIPURAM EAST, Job No:i  ATM/2023/32 Date:s 02.07.2023
__Page Type:iCalculation Sheet Prepared Byv:: BOOPATHY Revision:: RO
Section::Design of Beam as per IS 456 Checked By:i MOHAN Date Revised:: -
Slab Number:  RSI Floor level : Roof Level

SPANS : LOAD CALCULATION :

Shorter span ¢/c w.r.1o beam B = 488 m Assume the thickness of the slab = 150.0 mm

Longer span ¢/¢ w.r.to beam L = 518 m Effective Depth of the of the slab = 125.0 mm

Width of support - shorter span - Lefi  bxl = 230 mm Self Weight of slab = 3.750 KN/m?

Width of support - shorter span - Right bxr = 230 mm Weathering course / Floor finishing = 2.000 gN/m?

Width of support - longer span - Left byl = 230 mm Wall load = 0000 KN/m"~

Width of support - longer span - Right byr = 230 mm Live Load = 2000 KN/m"~

Clear Cover of slab eV = 20 mm D.IA+LL = 775 KN/m~

Ratio Ly /Lx Wix = 107 <2 1.4D.L+1.6L.L = 11.25 EN/m?

DESIGN AS TWO WAY SLAB

Suppert Condition INTERIOR PANELS
EFFECTIVE SPANS : As per BS 8110 (Table 3.14)
Shorter span: (Lx) + ve Alpha - x =] 0.027
Clear span + effective depth = 477 m - ve Alpha-x =| 0.036
Center to centre of supports = 488 m + ve Alpha -y =] 0.024
Effective span - 488 m - ve Alpha - =] 0.032
Longer span: (Ly)
Clear span + effective depth = 508 m
Center to centre of supports = 518 m Compressive Stength of Concrete = 20.00 N/jmm °
Effective span = 508 m Grade of steel = 500.0 N/mm -
Aspect Ratio Ly / Lx = .06 <2
BENDING MOMENTS: EFFECTIVE DEPTH OF SLAB
Positive moment along Shorter dir, Mx +ve = 723 KNm/m|dx- = 125.00 mm [Kxt = 0023 [Zx+ = 118.750 mm
Negative moment along Shorter dir. Mx -ve = 964 KNm/ml|dx- = 125.00 mm [Kx- = 0,031 [Zx- = 118.750 mm
Positive moment along Longer dir. My +ve = 642  KNm/m|dy- = 11500 mm |[Ky+ = 0.024 |Zy+ = 109.250 mm
Negative moment along Longer dir. My -ve = 857 KNm/m|dy- = 125.00 mm |Ky- = 0.027 |Zy- = 118.750 mm
REQUIRED AREA OF STEEL : REQUIRED SPACING OF STEEL:
Astreq. at midspan along x-dir.  ast +vex = 12814 mm* 10 mm dia at midspan along x-dir = 403 mmc/c
Astreq. at midspan along y- dir.  ast +vey = 123.81 mm? 10 mm dia at midspan along y-dir,. = 403  mm c/c
Astreq. at support along x-dir.  ast-ve x = 170.85 mm? 10 mm dia at support along x-dir. = 403  mmc/c
Astreq. at support along y-dir.  ast-vey = 151.87 mm? 10 mm dia at support along v- dir. = 403 mm c/e
Minimum Ast required ast min = 195.00  mm° 8 mm dia for distribution steel = 258 mmc/c
Ast req. at top of mid span ast comp. = 195 qm? 0 mm dia for top of mid span = 200 mmcle
PROVIDED SPACING OF STEEL CHECK FOR DEFLECTION :
Bottom reinforcement along x- dir. pi ) 175 mmcle Provided arca of reinforcement = 449 gm°
Bottom reinforecment along y- dir. b (e L0 8) 2000 mmecle Mu/bd*2 = 046

Actual Span / Effective depth Ratio = 39.02
Top reinforcement along x- dir. Y | 10 150 mmcle Design service stress = 052
Top reinforcement along v- dir. Y| 210 200 mmele Modification factor - Tension reinf. = 2.00

Maodification factor - Comp. reinf. = 1.00
Distribution Steel [Y | 8] 200 mmee | Allowable Span /Effective depth Rati = 52.00




ER. A T MOHAN M.TECH

CTURAL & CIVIL ENGINEER

NO.35/50, ATM TOWER,

RESIDENTIAL BUILDING (STILT + FIVE) IN S.F.NO.
415/11, PLOT NO:66.67.70&71 AT INAM KARUR VILLAGE .

Client:!

M/s AADHAVAN CONSTRUCTIONS,

GOWRIPURAM EAST, Job No:i  ATM/2023/32 Date:! 02.07.2023
__Page Type:iCalculation Sheet ‘repared Byt BOOPATHY Revision:: RO
Section:;Design of Beam as per IS 456 Checked By MOHAN Date Revised:! -
Slab Number: RS2, Floor level : Roof Level
SPANS : LOAD CALCULATION :
Shorter span ¢/c w.r.to beam B = 488 m Assume the thickness of the slab 150.0 mm
Longer span ¢/c w.r.to beam L = 518 m Effective Depth of the of the slab 125.0 mm
Width of support - shorter span - Lefi  bxl = 230 mm Self" Weight of slab = 3.750 KN/m?
Width of support - shorter span - Right bxr 230 mm Weathering course / Floor finishing = 2.000 gN/m°
Width of support - longer span - Left byl = 230 mm Wall load = 1000 KN /m?
Width of support - longer span - Right byr = 230 mm Live Load = 2,000 KN/m?2
Clear Cover of slab cv = 20 mm DI+L.L = 875 KN/m°
Ratio Ly/Lx ix = .07 <2 1.4D.1L+1.6L.L = 12.65 KN/m>
DESIGN AS TWO WAY SLAB
Support Condition TWO ADJACENT EDGES DISCONTINUOUS
EFFECTIVE SPANS : Asper BS 8110 (Table 3.14)
Shorter span: (Lx) + ve Alpha - x =| 0.040
Clear span + effective depth E 477 m - ve Alpha - x =| 0.054
Center to centre of supports = 488 m + ve Alpha - v =| 0.034
Efiective span = 488 m - ve Alpha - v =| 0.046
Longer span: (Ly)
Clear span + effective depth = 508 m
Center to centre of supports = 518 m Compressive Stength of Concerete 20,00 N/mm©
Effective span = 5183 m Grade of steel = 500.0 N/mm?>
Aspect Ratio Ly / Lx = 1.06 <2
BENDING MOMENTS: EFFECTIVE DEPTH OF SLAB
Positive moment along Shorter dir. Mx +ve = 12,04  KNm/mldx- = 12500 mm [Kx+ = 0.039 [Zx+ = 118.750 mm
Negative moment along Shorter dir. Mx -ve = 16.25 KNm/m|dx- = 12500 mm [Kx- = 0.052 |Zx- = 117.302 mm
Positive moment along Longer dir. My +ve = 10,23 KNm/ m|dy- 115.00 mm [Ky+ = 0039 |Zv+ = 109.250 mm
Negative moment along Longer dir. My -ve = 13.85 KNm/mj|dv- = 125.00 mm [Ky- = 0.044 |Zy- = 118.509 mm
REQUIRED AREA OF STEEL : REQUIRED SPACING OF STEEL: |
Ast req. at midspan along x-dir.  ast +ve x = 21346 qmm° 10 mm dia at midspan along x-dir = 368 mmc/c
Ast req. at midspan along v-dir.  ast+vey = 197.22 mm? 10 mm dia at midspan along y-dir. = 398 mmclc I
Astreq. at support along x-dir. ast-vex = 291.73 mm? 10 mm dia at support along x-dir. = 269 mm c/c
Ast req. at support along y-dir.  ast-vey = 24598 mm* 10 mm dia at support along y-dir. = 319 mmc/c
Minimum Ast required ast min = 195.00  ym? 8 mm dia for distribution steel = 258 mm c/c ‘
Ast req. at top of mid span ast comp. = 195 mm° (i mm dia for top of' mid span = 200 mmcic |
PROVIDED SPACING OF STEEL CHECK FOR DEFLECTION :
Bottom reinforcement along x- dir. 10 200 mmcle Provided area of reinforcement = 393 mm? |
Bottom reinforement along v~ dir. ¥ 10 200 mmcle Mu/bd"2 = (.77
Actual Span / Effective depth Ratio = 39.02 '
Top reinforcement along x- dir. Y | 10 150 mmc/c Design service stress = 1812
Top reinforcement along y- dir. Y |10 2000 mm ¢le Modification factor - Tension reinf. 2.00 |
Modification factor - Comp. reinf. = 1.00
Distribution Steel [Y T 8] 200 mmee |  Allowable Span /E flective depth Rati = 46,00 |
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ER. A.T.MOHAN M.TECH RESIDENTIAL BUILDING (STILT + FIVE) IN S.F.NO.
CTURAL & CIVIL ENGINEER 415/11, PLOT NO:66,67.70&71 AT INAM KARUR VILLAGE .
(T A NO.35/50, ATM TOWER, Client:: M/s AADHAVAN CONSTRUCTIONS,
i Gt o ey = S GOWRIPURAM EAST, Job No::  ATM/2023/32 Date::  02.07.2023
. Page Type:iCalculationSheet Prepared Byii  BOOPATHY Revision:: R0
Section:;Design of Beam as per IS 456 Checked Byi:  MOHAN Date Revised:: -
Slab Number:  RS3 Floor level : Roof Level
SPANS : LOAD CALCULATION :
Shorter span ¢/c w.r.to beam B = 305 m Assume the thickness of the slab = 125.0 mm
Longer span ¢/c w.r.to beam L = 508 m Effective Depth of the of the slab = 100.0 mm
Width of support - shorter span - Left  bxl = 230 mm Self Weight of slab = 3125 gN/m?
Width of support - shorter span - Right bxr = 230 mm Weathering course / Floor finishing = 2.000 KN /m?
Width of support - longer span - Left byl = 230 mm Wall load = 0.000 KN /m?
Width of support - longer span - Right byr = 230 mm Live Load = 2.000 kN /m?
Clear Cover of slab cv = 20 mm D.L+L.L = 713 KN/m?
Ratio Ly /Lx IWix = .70 =<2 1.4D.L+1.6L.L = 1038 KN/m?
DESIGN AS TWO WAY SLAB
Support Condition IREE EDGES DICONTINUOUS (ONE LONG. EDGE CON’
EFFECTIVE SPANS : Asper BS 8110 (Table 3.14)
Shorter span: (Lx) + ve Alpha - x =| 0.068
Clear span + effective depth = 292 m -ve Alpha - x =| 0.091]
Center to centre of supports = 305 m + ve Alpha - v =| 0.044
Effective span : 305 m - ve Alpha -y =] 0.000
Longer span: (Ly)
Clear span + eflective depth = 505 m
Center to centre of supports = 518 m Compressive Stength of Concrete = 20,00 N/mm°
Effective span = 505 m Grade of steel = 500.0 N/mm?
Aspect Ratio Ly /Lx - 1.66 <2
BENDING MOMENTS: EFFECTIVE DEPTH OF SLAB
Positive moment along Shorter dir. Mx +ve = 6.56  KNm/midx- = 100.00 mm |[Kxt+ = 0.033 [Zx+ = 95.000 mm
Negative moment along Shorter dir. Mx -ve = 878 KNm/mldx- = 10000 mm |[Kx- = 0044 |Zx- = 94860 mm
Positive moment along Longer dir. My +ve = 424 KNm/midy- = 90.00 mm [Kyt = 0.026 |[Zy+ = 85.500 mm
Negative moment along Longer dir. My -ve = 0.00 KNm/mldy- = 100.00 mm |Ky- = 0.000 |Zy- = 95000 mm
REQUIRED AREA OF STEEL : REQUIRED SPACING OF STEEL.:
Asl req. at midspan along x-dir.  ast +vex = 14532 pm* 10 mm dia at midspan along x-dir = 483 mmc/c
Ast req. at midspan along y-dir.  ast+vey = 10448 mm*° 10 mm dia at midspan along v-dir. = 483 mm¢/c
Astreq. at support along x-dir.  ast-vex = 19476 mm * 10 mm dia at support along x-dir. = 403 mmc/c
Astreq. at support along v-dir.  ast-vey = 0.00 mm? 10 mm dia at support along y-dir. = 483 mmc/c
Minimum Ast required ast min = 162.50 mm? 8 mm dia for distribution steel = 309 mm /e
Ast req. at top of mid span ast comp, = 162.5 mm* 0 mm dia for top of mid span = 200 mmc/e
PROVIDED SPACING OF STEEL CHECK FOR DEFLECTION :
Bottom reinforcement along x- dir. Y | 10 175 mmcfe Provided area of reinforcement = 449 mm?
Bottom reinforcment along v- dir. bl 1 43 200 mmcle Mu/bd”2 = (.66
Actual Span / Effective depth Ratio = 3049
Top reinforcement along x- dir. Y | 10 150  mme/c Design service stress = 1079
Top reinforcement along y- dir. Y | 10 200 mmcle Modification factor - Tension reinf. = 2.00
Modification factor - Comp. reinf, = 1.00
Distribution Steel [y [ 8] 200 mmek | Allowable Span /E fiective depth Rati = 46.00
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Slab Number:  RS4

SPANS :

Roof Level
LOAD CALCULATION :

Floor level :

Shorter span ¢/c w.r.to beam B = 3OS m Assume the thickness ol the slab = 125.0
Longer span ¢/c w.r.to beam L = 508 m Effective Depth of the of the slab = 100:0
Width of support - shorter span - Lefi  bxl = 230 mm Sell Weight of slab = ;125
Width of support - shorter span - Right bxr = 230 mm Weathering course / Floor finishing = 2.000
Width of support - longer span - Left byl = 230 mm Wall load = (.000
Width of support - longer span - Right byr = 230 mm Live Load 2.000
Clear Cover of slab cv = 20 mm BrL+lE = 7.13
Ratio Lyv/Lx vix = 1L.70 <2 LAD.L+].6L.L = 10.38
DESIGN AS TWO WAY SLAB
Support Condition INTERIOR PANELS
EFFECTIVE SPANS : As per BS 8110 (Table 3.14)
Shorter span: (Lx) + ve Alpha - x =| 0.044
Clear span + effective depth = 292 m - ve Alpha - x =| 0.039
Center to centre of supports = 305 m + ve Alpha - =| 0.024
Effective span = 305 m - ve Alpha - y =| 0.032
Longer span: (Ly)
Clear span + effective depth = 505 m
Center to centre of supports = 518 m Compressive Stength of Concrete 20.00
Effective span = 5.18 m Grade of steel = 500.0
Aspect Ratio Ly / Lx b7 =<2
BENDING MOMENTS: EFFECTIVE DEPTH OF SLAB
Positive moment along Shorter dir. Mx +ve = 424 KNm/m|dx = 100.00 mm |[Kxt = 0021 [Zx+ =
Negative moment along Shorter dir. Mx -ve = 569 KNm/mldx- = 100.00 mm |[Kx- = 0.028 [Zx- =
Positive moment along Longer dir, My +ve = 231 KNm/m|dy- = 90,00 mm [Ky+ = 0.014 |Zy+ =
Negative moment along Longer dir. My -ve = 3.09  KNm/m|dy- = 100.00 mm [Kyv- = 0015 |Zy- =
REQUIRED AREA OF STEEL : REQUIRED SPACING OF STEEL.:
Asl reg. at midspan along x- dir.  ast +ve x = 9403 mm°? 10 mm dia at midspan along x- dir = 483
Asl req. at midspan along y-dir.  ast+vey = 56.99 mm? 10 mm dia at midspan along y- dir. = 483
Asl req. at support  along x-dir,  ast-vex = 126.09 mm? 10 mm dia at support along x-dir. = 483
Asl reg. at support along y-dir.  ast-vey = 6839 mm? 10 mm dia at support along y- dir. = 483
Minimum Ast required ast min = 162,50 mm*® 8 mm dia for distribution steel 309
Asl req. at top of mid span ast comp. = 1625 mm? (0 mm dia for top of mid span = 200
PROVIDED SPACING OF STEEL CHECK FOR DEFLECTION :
Bottom reinforcement along x- dir. S I8k 200 mmclc Provided area of reinforcement = 393
Bottom reinforement along y- dir. Yol b 200 mmele Mu/bd"2 = .42
Actual Span / Effective depth Ratio = 3049
Top reinforcement along x- dir. Y | 10 1500 mm /e Design service stress = 798
Top reinforcement along y- dir. i | 200 mme/e Modification factor - Tension reinf. = 2.00
Moditication factor - Comp. reinf. 1.00
Distribution Steel [Y | 8] 200 mmeec | Allowable Span /Effective depth Rati = 52.00
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CONSULTING STRUCTURAL & CIVIL ENGINEER

RESIDENTIAL BUILDING (STILT + FIVE) INSENOALSTL
PLOT NO:66,67. 70K 71 AT INAM KARL R VILLAGE , KARLR CITY

Client. Mis AADHAVAN CONSTRUCTIONS.

RARUR - 2. Job No:t ATM-2023/ST-32 Date 02.07.2023
Page Type '-('Hh‘l.!hllinn Sheet Prepared By BOOPATHY Revision: RO
Secnion:Design of Beam as per IS 456 & 189' Beam No:| PBI Checked By MOHAN Date Revised -
Breath of the beam B = 23000 mm Max. saggng moment of the beam = 500 kNm
Depth of the beam D 38000 mm LHS Support moment of the beam i 4000 kN m
Clear cover of the beam G - M mm RHS Support moment of the beam = 4000 KNm
Grade of concrete Fu = 20 N'mm*2 Torsional Moment = 000 KNm
Grade of steel Fi = 500 Nfimm™2 Shear forceat LHS of the beam = S2.00 KN
Effective length of the beam L = S50 m Shear force at RHS of the beam E 45400 KN
Design of beam at LHS section Design of beam at Max sagging section Desi f beam at RHS sectio
Tension Reinf Tension Reinf Tensi it
Bending Moment (Mup = 4000 kKNm Bending moment (Mujw= 2500 KkNm Bending moment (Mwy= 4000 KkNm
Breath of the beam (B) = 230 mm Breath of the beam (B} = 230 mm Breath of the beam (B) = 230 mm
Effective cover (d') = 624 mm Effective cover (d'} = 626 mm Effective cover (d'k = 624  mm
Effective depth (dx 3765 mm Effective depth (diw = 31738 mm Effective depth (d)e = 31765 mm
K= Mu/(bd " 21ck) = 008 (18) Kar= Muw/ibd” 2fck) 00s (11} Ki= Mu/ibd "2fck) Do87 (1.8
K = 0156 K = 1156 K = 0156
Hence comp, reinf. NOT reqd. Hence comp, reinf, NOT reqd. Henee comp. reinf. NOT reqd.
Z=d|0.5+sqn(0.25-K/0.9}] < 0.95d Z=d{0.5+sqr0.25-K/0.9)] < 0.95d 2= 40 5+sqr(0.25-K/0.9)} < 0.95d
Z = 0892 d Zm = 0% d 4 = 089 d
Z = 28334 mm Zm = 29706 mm Zn = 2833 mm
Xi = (di-Zi )0 43 = 762 mm Nt = (dm-Zm 045 = 4514 mm N = (du-Zx)/0.45 = 76,24 mm
d1ox = 08 dNm = 1.39 d'iXe = D§2
Aawg = MAOETRZ)= 325 mm™2 Mgt = MWD BTRZ)= 193 mm"2 Ad vt = MAOBIRZI= 325 mm™2
Layer 151 2nd 3rd Luver 151 Ind Ird Laver Ist Ind 3rd
Dia of reinf 12 16 16 Dia of reinf 12 20 16 Dia of reinf 12 16 16
Reqd No. 2.9 0.49 0 Reqd No. 18 0 0 Reqd No. 2.9 049 0
Provided 2 | (] Provided 2 0 Provided Z 1 ]
Ast prov 225 201 0 Ast prov. 339 0 0 Ast prov. 226 201 0
Ak privided = 417 mm”*2 At proviidied = 33 mm?*2 Ase priiiied = 427 mm™2
_ompression Rei Compression Reinf. Compression Reinf,
A e = ol mim”2 B reed = B mm2 Al reuiined = 61 mm’2
At i = 162 mm™2 At min = 48  mm"2 At o 108 mm"2
Diameter of remf = 25 min Diameter of reinf = 12 imin Dismeter ¢f reinf = 25 mm
No of bars required = 034 Nos No of bars required = 043 Nos No of bars required = 023  Nos
Provide No of reinf = 4 Nos Provide No of remfl = 2 Nos Provide No of reinf = 4 Nos
A jroveind = |94 mm"2 A provickd = 22 mm?2 A providat = |94 mm?2
Shear Check S10 1 ! b 2|
Shear force Vus = 35200 kN Torsiomal Momen! = DO0 KNm Shear force Vu = 4500 kN
o= Vu/bd + Vit = 071 Nmm"2 Vi = 000 Nimm~2 v =V /bd=Vt = 062 Nmm'2
% of reinf provided = D58 =3 Vi = 03 Mpa Vimax= 3.6 Mpa %o of reinf provided 058 =3
Design Stress = {56 Nmm™2 No torsion reiforcement required Design Stress = (56 N/mm"2
L€ max = 358 Nmm'2 Designed stress = 0 Nimm "2 € max = 358 Nmm*2
1 Lepped 8 mm Dua stirrups Stirrup area reqd = 000 mm2 2 Lepued B mm Duasurrups
Mimmum Shear reinf. Reqd Long Remflregd = 000 mm2 Minimum Shear reinf Reqd
Reqgd. stirrup spac. = 4753 mm Provide (Il Nosof 10 mmon EVF Reqd. stirmp spac 475.34 mm
Proived stirrup spac = 150 mim Ast prov, = 00 mm”2 Proived stirrup spac = 150 mn
o Design service stress 194.06
Provided area of reinforcement - 339 Maodification factor - Tension reinf. = 1.78
Muthd 2 - 110 Modification factor - Comp. reinf = 1.09
Actual Span | Effective depth Rano = 11 Allowable Span ‘Effective depth Ranio = 49 63
Support Condition Continuns === Hence SAFE in Defiectios
Beam o dize Botiom steel Top steel Stirrups Side Face
Straight Curtml | Middle LHS RHS Ends Nhd Remnf
rel 230 x 380 312 i DN 12+1Y16 Y 12+1V16 2L V850 2L Y8200 —

—

—
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Seetion : Design of Beam as per 1S 456 & IS'{ Beam No | FB3 Checked By MOHAN Date Revised, -
SECTION DETAILS FORCE DETAILLS FROMSTAAD
Breath of the beam B = 130,00 mm Max. sagging moment of the beam = T500  ENm
Depth of the bgam D = 450,00 mm LHS Support moment of the beam = 9800 kNm
Clear cover of the beam C = 30 min REHS Support moment of the beam = 10400 KN m
Grade of concrete Fel 2 Niinm™2 Torsional Moment = 0 KNm
Grade of steel Fy = 00  Nimm~2 Shear force a1 LHS of the beam = 124.00 KN
Effective length of the beam L = 60 m Shear force at RHS of the beam = LS00 KN
Desi 1 ity i Max savping sectio ien of S sectio
Tension Reinf Tension Reinf Tension Reinf
Bending Moment (Mu) = 98.00 kNm Bending moment (Mujn= 7500 ENm Bendimg moment (Mu)e =  1HM00 kNm
Breath of the beam (B) = 230 mm Breath of the beam (B) = 230 mm Breath of the beam (B) = 230 mm
Effecrive cover (d'y = 460 mm Effective cover (d') = 3520 mm Effective cover (d'k = 460 mm
Effective depth (di. = 40400 mm Effective depth (dis = 39796 mm Effective depth (diw = 40400 mm
Ki= Mu/{bd"2fck) = 0131 (27) K= Mu/(bd" 2fck) = 0103 (21) K= Muihd"21ck) = 0139 (28)
K = 0156 K'm = 0.156 K'r = (/56
Hence comp. reinf, NOT reqd. Hence comp. reinf. NOT reqd. Hence comp. reinf. NOT reqd.
2= d10.5+5qr(0.25-K/0.9)] < 0 95d Z=d05+5qm(0.25-K/0.9)) < 0.95d £=d10.5+5qri(0.25-K/0.9)} < 0.95d
£ = 0824 d Zn = 08y d Zr = 0381 d
Zi = 33290 mm Im 34583 mm Zr = 32724 mm
X = (di-Z1)/0.45 = 15801 mm Xt = (dm-Za )0 43 = 11585 mm X = (di-Z5)0.43 = 17058 mm
di/Xi = (.29 d'mXm = 045 d's/Ne = 027
Aund = MW(08TRHZ)= 677  mm"2 Avmd = M0ETRZ)= 499 mm™2 Auvwd = M0OBTVZ)= T3] mm"2
Laver Ist Ind ird Laver 15t 2nd 3rd Layer 15t nd 3rd
Dia of reinf 16 16 16 Dia of reinf 16 12 16 Dia of reinf 16 16 16
Reqgd No 34 0 ] Reqd No. 25 0.86 0 Reqd No. iz 0 /]
Provided 4 0 Provided Z 2 0 Provided 4 1] 1]
AST prov B4 [} 0 Ast prov 402 126 0 Ast prov. 804 0 0
A provided = 844 mm”2 A promaed < 628 mm”2 A pronided = 84 mim’2
c = Reinf. - wesion Reind. ol i Rainf
At regured = 117 mm"2 At e = 91 mm"2 L r— = 125 mm"2
At s = 338 mm"2 At yman 125 mm"2 At e 244 mn*2
Diameter of reinf 25 mm Diameter of reinf B 16 mm Diameter of reinf = 25 mm
No of bars required = 069 Nos No of bars required = (62 Nos No of bars required = (.50 Nos
Pravide No of reinf - 4 Nos Provide No of reinf = 2 Nos Pravide No of reinf = 4 Nas
At peiidcd = 194 mm"2 Asi e ed = 43 mm"2 A promided = 194 mm™2
Shear Check ) 1 i} Shy heck
Shear force Vue 12400 KN Torsional Moment = 000 KNm Shear force Vi = 11800 kN
o= Viaubd + Vi = 133 Nmm™2 Vi = 0.00  Nfmm?2 Zv = Vurhd+Vi = 127 Nmm~2
% of reinf provided = 0B7 <3 Vimm= 0.3 Mpa Vimax= 3.6 Mpa % of reinl provided = 087 =]
Design Stress = 060  Nmm™2 Mo torsion reiforcement requiresd Design Stress = 060 Nmm2
L max = 358 N/nm™2 Designed stress - o Nimm*2 Lo max = 338 Nmm™2
2 Legged & mm Dia stirrups Stirrup area reqd = 000 mm"2 2 Legoed 5  mm Diastirrups
Design Shear reinf. Long Reinf reqd = 000 mm"2 Design Shear remnf.
Reqd. stirrup spac. = 13968 mm Provide 0 Nosof 10 mmon EVF Reqd. stirrup spac. = 28480 mm
Proived stirrup spac, = 150 mm Ast prov = 0.0 mm*2 Proived stirrup spac = 130 mm
CHECK FOR DEFLECTION : As per BS 8110 Tahle 3.10) Design service siress = 26449
Provided area of remforcement = 618 Maodificauon factor - Tension reinf = 114
Mu/d 2 = 210 Modification factor - Comp. reinf 1.13
Actual Span / Effective depth Ratio = 15.08 Allowable Span /Effective depth Ratio - 3
Support Condition = Continuous ===<<< Henee SAFE in Dellpeticn
e S : Barom n‘lucl_ . Top steel Stirrups : Side Pn.u:
Steaight Curtail | Naddie LHS RHS Ends Nid Reinf.
FR3 230 x 450 ¥ 16+2Y12 — N6 N6 AV 16 2L Y8150 2L Y 8200 =i




ER. AT MOHAN ALTECH

CONSULTING STRUCTURAL & CIVIL ENGINEER
NOISSED ATM TOWER,

TE GOWRIPURAM EAST,

RESIDENTIAL BUILDING (STILT + FIVE) INSENO, 41511,
PLOT NO:06,67.70&71 AT INAM RARURVILLAGE . KARUR CITY

Client M/s AADHAVAN CONSTRUC TIONS,

KARLR -2, Job Norl ATM-2023/57-32 Date: 02.07,2023
Page Type. Caleulation Sheet Prepared By BOOPATHY Revision RO
Section ;Dcsip.n of Beam as per IS 456 & I8‘1 Beam No FBS Checked By:i MOHAN Date Revised -
WECTION DETAILS FORCE DETAILS FROM STAAD :
Breath of the beam B = 23000 mm Max: sagpmye moment of the beam 11500 kN m
Diepth of the beam D = E30.00 mm LHS Support moment of the beam = 14500 kNm
Clear caver of the beam C = 30 mm RHS Suppont moment of the beam = 15200 KN m
Grade of concrele Fa = 20 N2 Torsional Moment = 000 KNm
Grade of steel Fs = 5 Nimm~2 Shear force at LHS of the beam = 14500 KN
Effective length of the beam L = 80 m Shear force at RHS of the beam = ISL00 KN
Design of beam at LHS section Design of beam at May sagging section sign of RHS ion
Tepsion Reinf Tension Remnf Tension Remf.
Bending Moment (Muy = 14500 kxm Bending moment (Mujw= 11500 KNm Bending moment (Munye= 15200 KNm
Breath of the beam(B) = 230 mm Breath of the beam (B) = 230 mm Breath of the beam (B) = 230 mm
Effective cover (d'h = 46.0 mm Effective cover (d'h = 544 mm Effective cover (d'm = 400 mm
Effective depth (d) 48400 mm Effective depth (dim = 47300 mm Effective depth (dm 48400 mm
Ki= Mu/{bd " 2fck) = (135 (27) Kw= Mu/(bd" 2 fck) = D {23) Ke= Mu/ibd"2fck) = 0142 (2.9)
K1 = 0156 K = 0156 K's = 0156
Hence comp, reinf. NOT reqd. Hence comp. reinf. NOT regd. Hence comp. reinf. NOT requd.
2= d!0.5+sqr(0.25-K0.9)) < 0.95d Z=d10.5+sqr1(0.25-K0.9)} < 0.95d Z=d[0.5-sqr1(0.25-K/0.9)} < 0.95d
71 = 0817 d Zu = 08 d Zn = 080 d
7 = 39543 mm Zm = 40711 mm Zr = 38914 mm
Xt = (di-Z1 )45 = 19683 mm Mm = (dui-Zu ) D 45 = 15219 mm M= (de-Zuy (0 435 = 21081 mm
& X = 023 A/ X = 036 dwXe = 02
Avrd = MO SIRHZ)I= 843 mm”2 Avee= MAOSTRZ)= 649 mm™2 Ao = MO BTRZ)= 898 mm~2
Layer Ist 2nd 3rd Laver 1st Ind 3rd Laver 151 nd ird
Dia of reinf 16 16 16 Dia of reinf 16 16 16 Dia of reinf 16 16 16
Reqgd No 4.2 0 0 Reqd No. 33 0.23 0 Reqd No. 4.5 il ]
Provided 6 0 Provided 3 1 0] Provided O 1 0
Ast prov 1206 0 0 Ast prov 603 402 0 Ast prov 1206 0 0
At prorised = 1206 mm"2 At provided = 05 mm"2 Ay pemided = 1206 mm?2
"o 51 zinf, _ompres zinf’ Compression Reint,
At roqiied = 145 mm™2 A resived = N7 mm™2 A sequined = 152 mm’2
At = 421 mm"2 Avmm = 162 mm"2 At nien 299  mm"2
Diameter of reinf = 25 min Diameter of reinf = 16 i Dhameter of reinf = 25 mim
No of bars required = (8 Nos No of bars required = 081 Nos Mo of bars required = (6] Nos
Pravide No of reinf - 4 Nos Provide No of reinf = 3 Nos Provide No of reinf = 4 Nos
B prasiaded = |94 mm™2 A powsdsd = olld mm”“2 At pro et = |94 mm2
Shear Check STl I i Shear Check
Shear force Vur = 14500 kN Torsianal Moment = 000 KNm Shear force Y = 15200 kN
v="Viu/bd + V1 = 130 Nmm2 Vi = 000 Nmm™2 Cv = Vi 'bd+ Vi = 137 Nmm"2
% of remnf provided = 108 <3 Vemin= 0.3 Mpa Vimax = 3.6 Mpa % of reinf provided = 108 <3
Design Stress = 065 Nmm'2 N torsion reiforeement required Design Stress = 065 Nmm"2
£C max = 358 Nmm2 Designed stress — 0 Nimm™2 Lc max = 338 Nmm?2
2 Lepped 8 mm D stirrups Stirrup area reqd = 000 mm2 2 Legued S mm D strrups
Design Shear reinf Long. Reinf reqd = 000 am?2 Design Shear remf.
Reqd. stirrup spac = 29100 mm Prowide 2 Nosof 12 mm on EVF Reqd stirrup spac. = 26345 mm
Provved stirrup spac. = 150 mm sl prov = 2062 mmt2 Proived strmip spac = 150 mim
HECHK Fi Design service stress = 21531
Provided area of reinforcement = 1005 Maodifcation factor - Tension reinf = 1.23
Mubd ™2 230 Maodificaton factor - Comp. reml = 1 16
Actual Span |« Effective depth Rano = 16.82 Allowable Span ‘Effectve depth Ratio = 36,99
Support Condition = Commucns = Hence SAFE in Defiection
Beam No Size Halioisfeel Top steel Surrups Side F ace
Straight Cunail | Muddle LHS RHS Ends M Remt
FBS 230 1 530 3N1642Y 16 EAR LD 6Y 16 6Y 16 2L Y150 AL YE200 | 2TIZEVF
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KARLR - 2. Job No: ATM-2023/ST-32 Date 02.07.2023
Page T,\-pc'é(.'alculation Sheet Prepared Bv:i  BOOPATHY Revision RO
Seclmn'::llr.-sign of Beam as per 1S 450 & IS‘)[ Beam Noi|  FB7 Checked Byl MOHAN Date Revised: -
SECTION DET b FORCE DETAILS FROM STAAD :
Breatlh of the beam B 230000 mm Max. sagmng moment of the beam = 3500 KNm
Depth of the beam 300,00 mm LHS Support moment of the beam = 4400 KNm
Clear cover of the beam G 30 mm RHS Support moment of the beam = 4000 KNm
Grade of concrete Fek 20 Nmm™2 Torsional Moment = 0,00 KNm
Grade of steel F 00 Nemm"2 Shear force at LHS of the beam = 5500 KN
Effective length of the beam 15 30 m Shear force at RHS of the beam 3000 KN
Design of beam at LHS secti sign of at Max sagging secti Design of beam at RHS secti
Ten pinf, Tension Reinf. Tension Reinf
Bending Moment (Mu).= 4400 KkNm Bending moment (Mulw= 3300 KkNm Bending moment (Mulre= 4000 KkNm
Breath of the beam (B) = 230 mm Breath of the beam (B) = 230 mim Breath of the beam (B) = 230 mm
Effective cover (d'y - 460 mm Effective cover (d') = 380 mn Effective cover (d'w = 460 mm
Effecuve depth (dh = 25400 mm Effective depth {dm = 26200 mm Effective depth (dw = 25400 mm
Ki= Mu/(bd"2fck ) = 0149 (3 K= Mu/(bd"2fck) = 0111 {23) K= Mu/ibd“2fck) = 0135 (23)
kY = 0.156 K'w = 0.156 Kk = 0.156
Hence comp, reinf. NOT reqd. Hence comp, reinf. NOT requd. Henee comp. reinf. NOT regd.
Z= d}0.3+sqr(0.25-K/0.9)] < 0.95d Z= 4|0 5+sqr(0.25-K/0.9)) < 0.95d 2= d {0 S+sqrit0_25-KA00 9)) < 0.95d
7 = 0791 d Zy = 08 d 2 = 08 d
vd = 20091 mm Zn = 22437 mm Zu = 20732 mm
No=(de-2u V045 11797 mm Xm = {dw-Zm)0 45 8384 mm Xie = (du=Zn)0.45 = 10329 mm
AU = 039 d'u/Xm = 045 d'wXn = 045
Avpt= MW BIRZ)= 503 mm"2 Auwgd = MADBIRZ)= 359 mm"2 Ad i = Ma(D.8TRVZ)= 443 mm"2
Laver 1st Ind 3rd Layer Ist 2nd 3rd Layer 15t Tnd 3rd
Diat of reinf{ 16 16 16 Diat of reint’ 16 16 16 Dia of remnd 16 16 16
Reqd No. 26 { ] Reqd No 1.8 0 0 Reqd No. 23 0 0
Provided 3 0 Provided 2 0 (1] Provided 3 1] 0
Ast prov, 603 0 L!] Ast prov 402 0 0 Ast prov 603 0 [t]
At provided = o3 mm™2 Ast prmidded = H2 mm™2 At pronided = o3 mm*2
Compression Reinf, Compression Reinf Compression Reinf
L pe— = 8 mm*2 A veuared = 63 2 A gured = 76 mm"2
Aswin = 252 mm?R2 At rin = 80 mm?2 A min 148 mm™2
hameter of reinf = 25 mm Diameter of reinf = 16 mim Piameter of reinf = 25 fin
No of bars reguired = 052 Nes No of bars required = 045 Nos No of bars required = 03] Nos
Provide No of reinf = 4 Nos Provide No of reinf = 2 Nos Provide No of reinf = 4 Nos
e prmidec = 194 mm"2 A provded = 403 mm"2 A providon = 1%4 mm"2
Shear Check Torsiongl Reinforcement Shear Check
Shear force Vux = 3500 kN Torsional Moment = 000 kNm Shear force Vi = 5000 kN
v = Yu/hd + V1 = (094 Nmm™2 Vi = 000 N/mm*2 eV = Vur/bd+Vi = 08 Nmm"2
% of reinf provided = 103 <3 Vimin= 0.3 Mpa Vimax = 3.6 Mpa %o of remf provided = 103 =<3
Deesign Stress = 072  Nmm"2 No torsion reiforcement required Diesign Stress = 072 Ninm~2
L€ Mmax = 3358 Nmm"2 Designed stress = 0 Nimm“2 LC AN = 358 Nmm”™2
2 Lepped 8 mm Biastirmups Stirrup area reqd = 000 mm2 2 lLegued & nmun Dia surrups
Minimum Shear reinf, Reqd Long Reinfreqd = 000 mm"2 Minimum Shear reinf Reqd
Reqd. stirrup spac = 47334 mm Provide 0 Nosof 12 mmon EVF Reqd. stirrup spac. = 47534 mm
Protved stirrup spac. = 150 mm Ast prov. = 00  mm'2 Proived stirrup spac = 150 mimn
CHECK FORDEFLECTION @ As per BS 8110 ( Table 3.10) Design service siress 297 38
Provided area of reinforcement : 402 Modification factor - Tension reinf = 1.02
Mubd ™2 = 230 Maodification factor - Comp. reinf. = 1.1%8
Actual Span | Effective depth Ratio = 11.45 Allowable Span ‘Effective depth Ratio — 3128
Support Condition = Contimuous Hence SAFE in Deflection ===
; : Bottom steel Top steel Stirrups Side Face
HBemn No Size - . - :
Straight Curtail | Middle LHS RHS Ends Mid Reinl
FR7 230 x 300 Y16 - FAR I AR 16 2L Y8150 2L Y B/200 e




ER A TAMOHAN MTECH RESIDENTIAL BUILDING (STILT + FIVE) IN S EANOQ. 41501,
CONSULTING STRUCTL RAL & CIVIL ENGINEER PLOT NO66.67.TO&TE AT INAM KARLR VILLAGE , KARLR CITY
NOJISSATM TOWER, - == P .
) ME AADHAVAN CONSTRUCTIONS,

GOWRIPURAM EAST, R i R
KARUR - 2. Job Noot ATM-2023/8T-32 Dute (2.07.2023
Caleulation Sheet Prepared Byt BOOPATHY Revision RO
‘Design of Beam as per IS 456 & IR‘?{ Beam No | THI Checked By MOHAN Date Revised =

FORCE DETAILS FROMSTAAD :

Hreath of the beam B = 23000 mm Max. saggmg moment of the beam = 45000 kKNm
Depth of the beam D = 38000 mm LHS Support moment of the beam = TN KN m
Clear cover of the beam & = an mm RHS Suppon moment of the beam = 7O KNm
Grade of concrete Fel = 0 N'mm™2 Torsiomal Moment = i KNm
Grade of sieel F = S00 N/mm"2 Shear force at LHS of the beam - 88.00 KN
Effective length of the beam | - 40 m Shear force at RHS of the beam = 80,00 KN
s S in 1N o My saoeing i sie S s
Ten ; ion Reiif Tension Reint
Bending Moment (Mup = 7000  kNm Bending momem (Mujw= 4500 KkNm Bending moment (Mujpe = 7000 kKNm
Breath of the beam (B) = 230 wm Breath of the beam (B) = 230 mm Breath of the beam (B) = 230 mm
Effective cover (d') = 460 mm Effective cover (d') = 585 mm Effective cover (d'n = 460 mm
Effective depth (dn = 3300 mm Effective depth (djw = 321.530 . mm Effective depth (dw < 33400 mm
Ki= Mu/ibd"2fck) = D137 (28) Kar= Mu/tbd“2fick) = 0095 (19) k= Mud(bd " 2fck) = 0137 (28]
KY = Q.1356 K = 0156 K% = 0.5
Hence comp. reinf. NOT reqd. Hence comp. reinf. NOT reqd. Hence comp. reinf, NOT regd.
Z=d0 S+sqr(0.25-K/0.9)} < (1954 2= d}0.5+sqm(0.25-KA0.9)) < 0.95d Z= d}0.3+sqr(0.25-K/0.9)) < 0.95d
2 = 0813 d Zn = 088 d Zx = 081 d
Z = 27154 mm Zu = 28324 mm Zu = 27|.54 mm
Xi = (di-Z0p0.45 = 13880 mm Xt = (du-Zm 1043 = B3502 mm Xie = tdr-Zu)y0.45 = 13880 mm
d''X = 033 d'miNm = 069 d'v' Xk = 033
Aare = MD.8TRZ)= 593  mm"2 Acwg = MADETRZ)= 365  mm™2 Av e = MWD BTfVZ)y= 593 mm™2
Layer 151 2nd 3rd Layer 151 Ind 3rd Layer 15t 2nd 3rd
Ena of reinf 16 16 16 Dia of remnf 16 16 16 Dha of reinf 16 16 16
Regd No. 3 1] 0 Reqd No. 1.9 0 0 Reqd No. 3 0 0
Provided 3 0 Provided 2 2 0 Provided 3 { 1]
Ast prov. 603 0 [} Ast prov 402 0 0 Ast prov 603 L] 0
. ——— = 63 mm™ Ay provied = M2 @mm*2 A pros ot = 63 mm?2
Compression Reinf. Compression Reinf. ession Rein
At requised = 101 mm~ 2 A reginey = 68 mm”2 A repared = 101 mm’2
A win = 29 mm"2 At i - 91 mm"2 At mie 198 mm"2
Piameter of reinf = 25 i Diameter of reinf = 16 i Diameter of reinf - 23 mim
No of bars required 061 Nos No of bars required = 046 Nos No of bars required = 041 Nos
Provide No of reinf = 4 Nos Provide No of renf = 2 Nos Provide No of reinf = 4 Nos
Alse priv el = 1964 mm"2 At provided = 403 mm*2 A prvided = 194 mm™2
Shear force Vux = 8800 kN Torsienal Moment = 000 KNm Shear force Vi = 8000 kN
v = Vubd = Vi = I3 ‘Nmm*2 Vi = (00 Nmm™2 v = Vurbd+Vi = 104 Nmm?2
%4 of reinf provided = 079 =<3 Vimin= 0.3 Mpa Vimax = 36 Mpa %o of reinf provided = 0 <3
Design Stress = (61 Nmm2 No torsion reiforcement reguired Design Stress = 061 Nmm™2
e max = 358 Nmm*2 Designed stress -~ o Nimm"2 Le max = 358 WNmm'2
2 Lepped 8 mm Dia stirrups Stirrup area reqd = 000 mm"2 2 Legged 8 mm Diastirrups
Design Shear reinf Long. Remf regd = 000 mm2 Design Shear reinf.
Reqd. stirrup spac. = 35500 mm Provide i Nosaof 12 mmon EVF Reqd. stirrup spac = 068 mm
Proived stirrup spac = |50 mm Aslt prov = 00  mm"2 Proived stirrup spac = 130 mm
Design service stress Z 30275
Provided area of remforcement = 402 Modification factor - Tenston reinf = 1.07
Mubd 2 = 150 Modification factor - Comp. reinf. = 115
Acrual Span - Effecnive depth Ratio - 1244 Alowable Span Effective depth Rano = 32.05
Suppart Condiman = Comtimus Hence SATE in Defleiction =>5===
) Bottom steel Top steel Stirmups Side Face
Beam No Size - . : =
Straght Curtail | Naddle LHS RHS Ends Nid Remf
TBI 2300 x 380 2Y 16 — V16 N6 EAR ] 2L Y8150 2L Y 8200 -

—




ER. A T.MOHAN MTECH

CONSULTING STRUCTURAL & CIVIL ENGINEER

NOISSHLATM TOWER,
GOWRIPURAM EAST,

RESIDENTIAL BUILDING (STILT + FIVE) IN S.E.NO. 41511,
PLOT NO:66,67,70&71 AT INAM KARUR VILLAGE , KARUR CITY

Client | M/s AADHAY AN CONSTRUC TIONS,

KARUR -2, Job No:i ATM-2023/5T-32 Date 02.07.2023
A culation Sheet Prepared ii_\-.g BOOPATHY Revision: RO
Section: Design of Beam as per 1S 456 & IH!'[ Beam No I TH2 Cheched li_\.g MOHAN Date Revised:
Breath of the beam B 230,00 mm Max. sagging moment of the beam = 25500 KkNm
Depth of the beam D 530.00  mm LHS Support moment of the beam = 170,00 kNm
Clear cover of the beam G 30 mm RHS Support moment of the beam - 170,00 KNm
Grade of concrere Fa 20 N/mm*2 Torsional Moment = (oo KNm
Grade of steel F 500  N/mm"2 Shear force at LHS of the bean = 177.00 KN
Effective length of the beam L 70 m Shear force at RHS of the beam = 180.00 KN
Desig Ss Jesign o M: tin Design of beam at RHS section
Tension Reinf Lension Remnfl Tension Rem
Bending Moment (Muy = 17000 kN'm Bending moment (Mupw= 23500 kNm Bending momem (Mu)r= 17000 kNm
Breath of the beam (B) = 230 mm Breath of the beam (B) = 230 mm Breath of the beam (B) = 230 mm
Effective cover (d') = 721 mm Effective cover (d') = 504 mm Effective cover (d'x = 721 mm
Effective depth (d = 45786 mm Effective depth (div = 479.58 mm Effective depth (dw = 457.86 mm
Ki= Mu/(bd"2fck ) = Q177 (36) K= Mu/(bd " 2fck) = (242 (49) K= Mu/(bd"21ck) = 0177 1306)
K = D156 kv = 0156 K'n = (.156
Hence Comp. reinf. Reqd, Hence Comp. reinf. Reqd. Hence Comp. reinf. Reqgd.
Z=d}{0.5+sqrt{0.25-K/0.9)} < 0.95d Z=d|0.5+5qr1(0.25-K"/0.9)} < 0.95d Z=d[0 5+sqrt(0.25-K'/0,9)} < 0.95d
Z = 0377 d M = 078 d Zi = 078 d
£ = 35576 mm Zm = 37263 mm Zu 35576 mm
Xt = (di-Z1 045 = 22689 mm N = (dm-Zn)/0.45 = 23766 mm Xi = (du~Zn)0.45 = 22689 mm
d'ux = 032 d'w/Xm 0.21 ' Xr = 032
Auwwd = MJ(08THVZI= 1216 mm"2 Awragt = M0 87THZ)= 1506 mm™2 Avsed = MAOBTHRZ)= 1216  mm"2
Laver 15t 2nd And Laver 15t 2nd 3rd Laver 151 Ind 3rd
Dia of reinf 20 16 16 Dia of reinf 20 16 16 Dia of reinf 20 16 16
Reqgd No 39 293 0 Reqd No. 4.8 1.24 0 Reqd Mo 3.9 293 1]
Provided 2 4 (1] Provided 4 1 1] Provided z 4 1
ASLprov, 628 E0d 0 Ast prov, 1257 402 0 Asl prov 6218 804 0
A provded = 1433 mm?2 At protidedd = 1689 mm*2 A prvided = 1433 mm"2
Compression Rem{ Compression Beinf Compression Reint
Mt veaqiind = 24 mm™2 At i = 487 mm*2 P Sep— = 244 mm2
Avom = 608 mm"2 Admn = 376  mm"2 A min 45 mm2
Diameter of reinfl = 25 mm Diameter of réinf = 20 mimn Drameter of renl = 25 mm
No of bars required = 124 Nos No of bars required = 1.5 Nos No of bars required = 083 |Nos
Provide Mo of reinf 4 Nos Provide No of reinf = i Nos Provide No of reinf o 4 N
Ast ot = 1964 mm”2 A privvided = 629  mm2 Ak pred = 194 mm"2
Shear Check Torsional Renfor 1) Shear Check
Shear force Vue = 17700 KN Torsional Moment = D00 kNm Shear foree Vi = 18000 kN
£y = Vuu/bd + Vi = 168 Nmm2 Vi = 000 Nmm"2 ov = Vuubd+Vit = 171 Nmm2
%o of remf provided = 36 <3 Vunin= 0.3 Mpa Yunax= 3.6 Mpa %o of reinf provided = L3 =<3
Design Siress = 070 Nmm'2 o tersion reiforeement required [Jesign Stress = 070 N/mm2
e max = 358 Nmm"2 Designed stress = 0 N/mm"2 Ce may = 358 Nmm"2
2 Legged 8 mm Diastirmups Stirrup area reqd = (00 mme2 2 Legged S8  mim Duasurrups
Design Shear reinf. Long. Reinf reqd = 000 mm*2 Design Shear reinf.
Reqgd. stirrup spac = 19391 mm Provide 0 Nosof 12 mmon EVF Reqd. stirrup spac = |8844 mm
Proived stirrup spac. = 150 i Ast prov. — 0.0 mm*2 Proived stirrup spac = 150 mim
Diesigm service siwess = 302:55
Provided arca of remforcement 1639 Modification factor - Tension reinf. 0.80
Muhd~2 4.90 Muodification factor - Comp. reinf, 116
Actual Span / Effective depth Ratio 14.60 Allowable Span [Effective depth Rano = 2404
Suppent Condition Cantinuons < Henee SAFE ju Dellection oos==s
Besm No Size Botom steel Top steel Stirrups Side Face
Straght Curtatl | Middle LHS RHS Ends Mid Remf
TB2 230 x 530 AY20=2Y 16 - 2220 N 2UHAY 16 N2V 16 2L Y8150 2L Y8200 s




ER AT MOHAN AMTECH RESIDENTIAL BUILDING (STILT + FIVE ) INSENO 41511,
CONSULTING STRUCTURAL & CIVIL ENGINEER PLOT NO:66,07. 70871 AT INAM KARUR VILLAGE , KARL R CITY

k NOLISAEN, ATM TOWER, : T ;
: oot Mis AADHAY AN CONSTRUC TIONS,
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h KARLR-2. Job Nopo ATM-2023/5T-32 Pate 02.07.2023
Prepared By: BOOPATHY Reviston RO
THES Checked By MOHAN Date Revised -
FORCE DETAILS FROM STAAD ;
Breath of the beam B 380,00 mm Max saeging moment of the beam TS0.00 KN m
Depth of the beam 8] TRLO0 mm LHS Support moment of the beam = BOOD KN m
Clear cover of the beam lag = 30 mm RHS Support moment of the beam = T95.00 KNm
Grade of concrete Fex = X Nimm”“2 Torsional Moment = o0 KNm
Urade of steel Fy = 500 N/mm’2 Shear force at LHS of the beam = 360,00 KN
Effective length of the beam L = 140 m Shear force at RHS of the beam = 38400 KN
Desi T hea HS section . : i tion Design of beam at RHS section
Tension Reinf Tension Reinf Tension Reinf
Bending Moment (Mup = B00.00 kN m Beénding moment (Mujw= 730,00 kN m Bending moment (Muje= 79500 kN m
Breath of the beam (B) = 380 mm Breath of the beam (B) = 380 mm Breath of the beam (B) = 380 mm
Effective cover (d') 639 mm Effective cover (d'} : 539  mm Effective cover (d'w = H19 mm
Effective depth (dy 680.05 mm Effective depth (dm = 69605 mm Effective depth (dw = 68805 mm
K= Mu/{bd"2fick) = 0230 (45) K= Mu/(bd 2 fck) = 0204 (41} K= Mudibd " 2fck) = 0221 (45)
K = (.15 K'n = 0156 K = 0136
Hence Comp. reinf. Regd. Hence Comp. reinf. Reqd. Hence Comp. reinf. Reqgd.
Z=d{0.5+sqri(0.25-K'10.9)} < 0 95d Z=d10.5+sqrt(0.25-K'/0.9)} < 0.95d 7= 410 5+sqnrit0.25-K'0.9)} < 0.95d
Zi = 0777 d M = 078 d v = 078 d
Z = 53306 mm Zn = 54083 mm Zp = 53462 mm
N = (d-Ze Y045 = 33998 mm K= (dm-Zn )0 45 = 393 mm Xi = (de-Zu)0.45 = 3097 mm
duX = 019 d'uXwm = 016 d'w/Xn = @18
Avw = MJO8THZ) = 3305 mm'2 Avwad = MADETRZ) = 3074 mm"2 Aot = M 087 Z) = 3272 mm”"2
Layer 15t 2nd 3rd Laver Ist 2nd 3rd Layer Is1 nd Aid
Dia of reinf 20 It 16 Dia of reinf 20 16 16 Dia of reinf 20 16 16
Reqd No 10.6 394 (] Reqd No. 98 28 0 Reqgd No 10.5 378 0
Provided 8 6 0 Provided ] 6 0 Provided B 6 0
Ast prov. 353 1206 0 Asl prov 2513 1206 0 ASE prov 2513 1206 0
A it = 3T mm"2 At priwided = 3720 mm"2 At providicd = 3720 mm™2
Compression Reinf “OMpression i 0 SSICHT
A eud = 899  mm*2 At et = 633 mm”™2 As) napuand = 859  mm™2
At inin = 16583 mm"2 Asimin = 769 mm"2 Astnin 1091 mm™2
Diameter of reinf = 15 mm Digmeter of reinf = 20 mm Diameter of reinf - i) mm
No of bars required = 337 ‘Nos No of bars required = 245 Nos No of bars required = 223 Nos
Provide No of reinf = 4 Nos Provide No of reinf = 4 Nos Provide No of reinf = 4 Nos
Asa e ik = 194 mm"2 A oo st = 1257 mm™2 At peonided = 194 mm™2
Sh “heck Torsional Reinforcement Shear Check
Shear force Vux = 36000 kN Torsional Moment = D00 kNm Shear force Vuu = 38400 kN
v = Vihd + Vi = 1.3  Nmm™2 Vi = 000 Nmm™2 v =V /bd+Vi = 147 Nmm'2
o of remnf provided = 143 <3 Vimmn= 0.3 Mpa Vimax = 3.6 Mpa %o of remf provided = 142 =3
Design Stress = 071 Nomm"2 No torsion reiforeement requived Design Stress = 071 Nmm?2?
Lc max = 358 Nmm*2 Designed stress = 0 Nimm™2 Ce max = 358 Nimm’2
2 Lepged 10 mm Dia stirrups Stirrup area reqd = D400 mm2 2 Leuped 8 mm Dia strrups
Design Shear reinf. Long. Reinfreqd = 000 mn"2 Design Shear reinf.
Reqd. stirrup spac = 26862 mm Provide 1 Nosof 16 mmon EVF Reqd. stirrup spac. = 15185 mm
Prowved stirrup spac = 150 mim ASLprov. = 402 mm™2 Proived stirrup spac = 150 mmn
CHECK FOR DEFLECTION : As per BS 8110 { Table 3.10) Design service siress = 27550
Provaded aren of remforcement = 3720 Maodificanon factor - Tension reinf. = 089
AMu'bd 2 = 4.10 Maodification factor - Comp. remf 1.14
Actual Span * Effective depth Rano = 0.1 Allowable Span Effective depth Ratio = 26.18
Suppart Condition = Connuous Heped SAFE fie 4 fm =-
Bottom steel Top steel Strrups Side Face
Beam No Size - - - -
Straight Cunail | Mhddle LHS RHS Ends Nid Remf
TBS 380 % TR0 8Y 20+6Y 16 — 4Y20 8Y 20+6Y 16 SY 2(+6Y 16 L YIS | 2L Y0200 | 2T16 EVF




ER. A T.MOHAN MTECH RESIDENTIAL BUILDING (STILT + FIVE) IN SENO, 41511,

P::‘_q CONSULTING STRUCTURAL & CIVIL ENGINEER PLOT NO:66,67.70& 71 AT INAM KARUR VILLAGE , KARUR CITY

@ B @R NO3SS0,ATM TOWER, Client M/s AADHAVAN CONSTRUCTIONS,
a7~ GOWRIPURAM EAST, e I e s A R S

KARLUR - 2. Job Nott ATM-2023/8T-32 Date: 02.07.2023

i “aleulation Prepared By BOOPATHY Revision RO
Section Encsign of Beam as per IS 456 & IS‘)[ Beam No:| TB12 Cheched By ' MOHAN Date Revised: 2
SE N AlLLS FORCE DETAILS FROMSTAAD :
Hreath of the beam B = 230,00 mm Max. saggimg moment of the beam = 200,000 kKN m
Depth of the beam D = 600D mm LHS Support moment of the beam = 25000 kNm
Clear cover of the beam C: = Ell] mm RHS Support moment of the beam = 250,00 KNm
Grade of concrete Fa = 20 Nimm"2 Torsional Moment = 000 KNm
Grade of steel F = 500 Ninm2 Shear force at LHS of the beam = 175.00 KN
Effective length of the beam L = 50 m Shear force at RHS of the beam = 210.00 KN
Desion of b HS secti Desig beam at May spesing i ign LIS sectio
Tension Remf Tension Reinf Tensio 1
Bending Moment (Mul.= 25000 kNm Bending moment (Mujw= 20000 kNm Bending moment (Muje= 25000 kNm
Breath of the beam (B) = 230 mm Breath of the beam (B) = 230 mm Breath of the beam (B) = 2300 mm
Effective cover id'n = G584 mm Effective cover (d'n = 54 mm Effective caver (d'M = S5B4  mm
Effective depth (dn = 54158 mm Effective depth (dim = 54958 mm Effective depth (dw = 54158 mm
Ki= Mu/(hd"2fck) = 0|86 (38) Kae= Mu/{bd"2fck) = 0144 (29) Kai= Mu/(bd"2fck) = 0186 (38)
K = 0156 K's = (L1506 K' = 0156
Hence Comp. reinf. Reqd. Hence comp. reinf, NOT regd. Hence Comp. reinf. Reqd.
Z=d}0.5+s5qn(0.25-K0.9)} < 0.95d Z=d [0 5+5qn(0.25-K10.9)) < 0.95d 7=d{05+sqr0.25-K'10,9)) < 0.95d
Z = 0777 d Zu 080 d Zn = 078 d
Zi = 42080 mm i = 43966 mm i = 42080 mm
Ni = (di-Z1)/045 = 20838 mm X = (dm-Zam V0 43 = 24426 mm X = (du-Ze)0.45 = 26838 mm
diX = 022 d'sixm = 02 d'eXe = 0322
A = Mo(0.87fyZ)= 1426 mm"2 Avred = Mo(0.8TFZ)= 1046 mm"2 Avresd = Mof[0 8T E)= 1426 mm*2
Layer 15t 2nd 3rd Laver Ist 2nd 3rd Layer 151 2nd 3rd
Dia of reinf 20 16 16 Dia of reinf 20 16 16 Dia of reinf 20 16 16
Reqd No 16 0.85 0 Reqd No. 34 0 0 Reqd No 4.6 0.85 0
Provided 4 2 o Provided 4 3 0 Provided 4 2 0
Ast prov 1357 402 0 Ast prov 1257 0 1] Ast prov 1257 402 0
At prded = 1659 mm’2 A providad = 1257 mm2 A prrovided = 639 mm"2
0 erra Compression Reinf i i e
Ly —— - 276 mm™2 At regprct = 176 mm*2 At quieed = 276 mm™2
Astmin = 713 mm™2 Asimm = 201 mm’2 A on 475 mm™2
Diameter of reinf = 25 mm Diameter of reinf - 20 mm Diameter of reinf - 33 mm
No of bars required = 146 Mos No of bars required = 0B84  MNos No of bars required = 097 Nos
Provide No of reinf = 4 Nos Provide No of renf = 4 Nos Provide No of reinf = 4 Nos
At pervided = 1964 mm"2 Avst pr it = 1257 mm™2 A pro el = IMd  mm™2
Shear Check sional Remforcement Shear Check
Shear force Vg = 17500 kN Torsional Moment = (00 KkNm Shear force Vi = 21000 kN
& = Vuu/bd + Vi = 140 Nmm"2 Vi = 000 Nmm"2 v = Vu/bd+ Vi = 169 Nmm"2
% of reinf provided = 133 <3 Vimin= 0.3 Mpa Mimax = 3.6 Mpa %o of remf provided = 13% <3
[resign Stress = 070 Nmm"2 N torsion reiforcement required Design Stress = 070 N/mm?*2
¢ max = 338 Nmm™2 Desigmed stress = 0 Nimm "2 cC max = 3358 Nmm"2
2 Lepged 8 mm Dia stirups Stirmup area reqd = 000 mm"2 2 Legged 8 mm Diastirrups
Design Shear reinf. Long. Renf reqd = 000 mm"2 Design Shear reinf.
Reqd. surrup spac = 26195 mm Provide 0 Nos of 16 mmon EVF Reqd. stirrup spac = 1919  mm
Proived stirmup spac = 150 mm Ast prov = 00 mm™2 Proived stirrup spac. = 150 i
I I ] Diesign service stress = 27739
Provided area of reinforcement = 1257 Modificanon factor - Tension reinf. £ 0.99
Mubd 2 = 290 Waodification factor - Comp reinf. = L3S
Actunl Span / Efféctive depth Ratio = 14.56 Allowable Span /Effective depth Ratio = 32,07
Suppont Condition = Contmuons ===<<< [lence SAFE in Deflection =oe===
Bottom steel Top steel Stirmups Side Face
ity S Straight Cunail | Middle LHS RHS Ends Mid Reinf’
TBI2 230 5 600 4Y20 - 420 4Y20:2Y16 AY2042Y 16 2L Y8/150 2L Y8200 o—







COLUMNC1 - LEVEL 1
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General column design by PROKON.  (GenCol Ver W26 11 - 24 Apr 2014)
Design code : 1S:456 - 2000 T

General design parameters:
Given: faus
Lo =3.300 m iER
fck =20 MPa =
fy = 500 MPa B &
Ac =99023 mn? HE oo

Assumptions: ‘
(1) The general conditions of clause 25.1.1 are applicable. EEEEEREN o
(2) The specified design axial loads include HEH

the self-weight of the column. AR R A
(3) The design axial loads are taken constant
over the height of the column.

Design approach:
The column is designed using the following procedure:
(1) The column design charts are constructed.
(2) The design axis and design ultimate moment are determined .
(3) The design axial force and moment capacity is checked on
the relevant design chart.
(4) The procedure is repeated for each load case.
(5) The critical load case is identified as the case yielding the lowest
safety factor about the design axis

Through inspection;
Load case 1 (95) is critical.

Check column slenderness:

End fixity and bracing for bending about the Design axis:
At the top end: Condition 1 (fully fixed).
At the bottom end: Condition 1 (fully fixed).
The column is unbraced.

Effective length factor i = 1.20 ANNEX E

Effective column height:
le =f-Lo
=1.2x3.3

=3.960 m

Column slenderness about weakest axis:

Max 51400 =

h

Where h is an equivalent column depth derived from the radius of gyration*square root of 12




Minimum Moments for Design:
Check for mininum eccentricity:
Check that the eccentricity exceeds the minimum in the plane of bending:

Muin = eman N
= 02112x2218.3

= 46.850 kNm

Check if the column is slender:
leth=17.1>12
.. The column is short.

Initial moments:

The column is bent in double curvature about the X-X axis:
M1 = Smaller initial end moment = -26.3 KNm
M2 = Larger initial end moment = 74.3 kNm

The initial moment near mid-height of the column :

Mi=04- My +0.6- M2
= (.4 x-26.347 + 0.6 x74.253
=34.013 kNm

Mi2=0.4- M>
=0.4%74.253
=29.701 kNm

S Miz2 0.4M2 =34.0 KNm

The column is bent in double curvature about the Y-Y axis:
M1 = Smaller initial end moment = -1.5 kNm
M2 = Larger initial end moment = 3.9 KNm

The initial moment near mid-height of the column :
M, =04 M;+0.6- M>
=(.4%1.495 + 0.6 %-3.925
=-1.7570 kNm

Mp=0.4-M>
= (0.4 %x-3.925
=-1.5700 kNm

S Miz 0.4M2 =-1.8 KNm

L

el
[

——




Design ultimate load and moment:
Design axial load:
P, =2218.3 kN

Moments as a result of imperfections added about Design axis

Moments about X-X axis( kNm)

Mxtop=-26.3 kNm

beot=-7,3 kNm

Initial Additional

Moments as a result of imperfections added about Design axis

Moments about Y-Y axis( kNm)

Mytop=1.5 kNm

Mybot=3.9 kNm

Initial Additional

Mx=74.3 kNm
Mxmin=46.8 kNm

My=15.4 kNm
Mymin=49.5 kNm

Design

3892

3.8.92)




Design of column section for ULS:

The column is checked for applied moment about the design axis.
Through inspection: the critical section lies at the top end of the column.
The design axis for the critical load case | lies at an angle of 153,787 to the X-axis
The safety factor for the critical load case 1 is 1.03

For bending about the design axis:

Interaction Diagram

239.8kNm @ 131 kN

Moment max

Bending moment (kNm)

Moment distribution along the height of the column for bending about the design axis:

The final design moments were calculated as the vector sum of the X- and Y- moments
of the critical load case. This also determined the design axis direction

At the top. Mx = 44.4 KNm
Near mid-height, Mx = 44.4 KNm
At the bottom. Mx = 75.8 kNm




Design table for critical load case:

Summary of design calculations:

Moments and R;inforaememt for LC 1:95
Top Middle Bottom

Madd-x  (kNm) 0.0 0.0 0.0
Maddy (kNmj-115 |00 1.5
Mx (kNm) -26.3 340 743
My (kNm) 13.0 18 154

| Mmin (kNm) 42.7 0.0 g2 70 |
M-design  (kNm) 44.4 444 75.8

| Design axis () |153.78 |357.04 |348.28
Safety factor 1.03 1.03 1.03

| Asc (mm?) 4477 4477 4477
Percentage 433% |433% |433%

| AsNom  (mm?) 792 792 792
Critical load case: LC 1

Design results for all load cases:

Stresses at the top end of the column for the critical load case 1

e N e L. e e
| Losdcase Axis | Pu(kN) | M1 (kNm) | M2 (kNm) [ Mi(kNm) | Ma (kNm) | Design | M (kNm) | M (kNmj) factor

| | Loadcase 1 XX -26.3 743 340 00 743
95 y-y | 22183 15 -39 -1.8 -115 | Top 154 44 4 1,083

| [Loadcase2 | XX 47 16.0 15 00 | 16.0 ™ i
115 vy | 21331 2.4 13.8 7.3 0.0 | Middle 275 427 1074

| Load case 1 (95) is critical.




COLUMNC1 - LEVEL 2

General column design by PROKON.  (GenCol Ver W26.(1- 24 Apr 2014)
15:456 - 2000

Design code : [S:456 - 2000 [

General design parameters: aa 5
Given: T
Lo =3.200 m o2 0
fck =20 MPa 28 i
fy = 500 MPa

Ac = 99730 mm? Hr

Assumptions:

(1) The general conditions of clause 25.1.1 are applicable. .
(2) The specified design axial loads include i 2 man
the self-weight of the column, CH- E
(3) The design axial loads are taken constant

over the height of the column.

Design approach:

The column is designed using an iterative procedure:

(1) An area of reinforcement is chosen.

(2) The column design charts are constructed.

(3) The corresponding slenderness moments are calculated.

(4) The design axis and design ultimate moment are determined .

(3) The design axial force and moment capacity is checked on
the relevant design chart.

(6) The safety factor is calculated for this load case.

(7) The procedure is repeated for each load case.

(8) The critical load case is identified as the case yielding the lowest
safety factor about the design axis

Through inspection:
Load case 3 (299) is critical.

Check column slenderness:

End fixity and bracing for bending about the Design axis:
At the top end: Condition 1 (fully fixed).
At the bottom end: Condition 1 (fully fixed).
The column is unbraced.

Effective length factor § = 1.20

Effective column height:
le =ﬁ' Lo

=1.2%3.2
1.2%3.2

=3.840 m

Column slenderness about weakest axis:

le
Mare s 1400 =

‘here h is an equivalent column ¢ derived fro adius of gyration®squ wotof 12
Where | quivalent column depth derived from the radius of gyration*square root of 12

ANNEX E




Minimum Moments for Design:
Check for mininum eccentricity:

Muysn = enine N
=.02269 =1 417.4
=32.161 kNm

Check if the column is slender:
leth=16.6> 12
.. The column is slender.
Initial moments:
The ¢olumn is bent in double curvature about the X-X axis:
M1 = Smaller initial end moment = -135.7 KNm
M2 = Larger initial end moment = 139.1 kNm

The initial moment near mid-height of the column :

Mi=04- M; +0.6 M>
=0.4%= 135.75 +0.6%139.09
= 29,154 kNm

Miz=0.4- M2
=(.4>139.09
= 55,636 kNm

oo Mi= 0.4M2 = 55.6 kKNm

The column is bent in double curvature about the Y-Y axis:
M1 = Smaller initial end moment = -4.3 kNm

M2 = Larger initial end moment = 4.6 kNm

The initial moment near mid-height of the column :
M, =04 Mj +0.6- M2

=0.4%-4.298 + 0.6 %4.629

= 1.058 kNm

Miz2=04- M>
= (L4 24.629
= 1.852 kNm

S Miz 0.4M2=1.9 kNm

Check that the eccentricity exceeds the minimum in the plane of bending:




Deflection induced moments:
Design ultimate capacity of section under axial load only:

Pic =045 far Ae +0.75- fir Ase
= (.45 =20 99,73 + 0.75 =500 =3,7699
=2311.282 kN

Maximum allowable stress and strain:

Allowable compression stress in steel

fse = 0.87 fr
= 0.87 =500
=435.000 MPa

Allowable tensile stress in steel

fst =087 f
= 0.87 =500
= 435.000 MPa

Allowable tensile strain in steel

2y=
5

43478
210000

=0.0021

Allowable compressive strain in concrete
e, = 0.0035
For bending about the weakest axis:

Weakest axis lies at an angle of -90.00° to the X-X axis
Overall dimension perpendicular to weakest axis h = 231mm

o P Pu
Pz - P

2311x10° - 1417x10°
2311107 - 288099
=(0.4419

Therefore:

-~




LPu D

2000

_1417:4%.23095
2000

= 19.992 kNm

i 5
Mt = " May si” K

x16.627% % 44183

Where max_sl is the maximum slenderness ratio of the column as an equivalent rectangular column.

o Maddx = Madd®*cos(-90.00%) = 0.0 KNm
. Maddy = Madd*sin(-90.00°) = 19.9 kNm

Design ultimate load and moment:

Design axial load:
P,= 14174 kN

Moments as a result of imperfections added about Design axis 3892

For bending about the X-X axis, the maximum design moment is the greatest of:
(a) 39.7.1

M = M2+ Mudd
139.09 + 0
139.090 kNm

(d) 39.7.1
M = emine N
=.02269 %1 417.4
=32.161 kNm
Thus 39.7.1

M = 139.1 kNm

Moments about X-X axis( kNm)

Mx=139.1 kNm
Mxmin=32.2 kNm

Mxbot=-139.1 kNm

Initial Additional Design

Moments as a result of imperfections added about Design axis 58092




For bending about the Y-Y axis. the maximum design moment is the greatest of:

(a)

M= M>+ Maii
=4.629 +-19.909
=-15.2800 kNm

(d)

M= Enn” N
=.02x1417.4
= 28.348 kKNm

Thus

= 28.3 kNm

Mytop=4.6 kNm

i
Mybot=4.3 kNm

Initial

Moments about Y-Y axis( kNm)

Additional

39.7.1

39.7:

39.7:1

My=24.5 kNm
Mymin=28.3 kNm

Design




Design of column section for ULS:

The column is checked for applied moment about the design axis.
Through inspection: the critical section lies at the bottom end of the column.
The design axis for the critical load case 3 lies at an angle of 350.13° to the X-axis
The safety factor for the critical load case 3 is 1.01

For bending about the design axis:

bt

Moment max

2200Interacl'mn Diagram . —
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Bending moment (kNm)

Moment distribution along the height of the column for bending about the design axis:

The final design moments were calculated as the vector sum of the X- and Y- moments
of the critical load case. This also determined the design axis direction

At the top, Mx = 137.9 kNm
Near mid-height, Mx = 55.7 kNm
At the bottom, Mx = 141.2 kNm




Stresses at the bottom end of the column for the critical load case 3

1S:456 - 2000
\ (RN

Summary of design calculations:

Design table for critical load case:

Moments and Reinforcement for LC 3:298

Top Middle Bottom
Madd-x  (kNm) 0.0 0.0 0.0
Madd-y  (kNm)-19.9 0.0 19.9
Mx (kNm) -135.7 | 55.6 -139.1
My (kNm) 24.5 1.9 24.2
Mmin (kNm) 28.9 0.0 289
M-design (kNm) 137.9 55.7 141.2
Design axis (°) | 169.75 191 350.13
Safety factor 1.02 1.42 1.01
Asc (mm?) 3770 3770 3770
Percentage 364% |364% |364%
AsNom  (mm?} 798 798 798
Critical load case: LC 3

Design results for all load cases:

i Safe

Load case Axis Pu (kM) | M1 (kNm) | M2 (kNm) | Mi(kNm) | Ma (kNm) | Design | M (kNm) | M (kNm) fa;\c:u::}f
Load case 1 X=X 84.5 -87.4 -35.0 0.0 87.4
197 vy | 1817.2 48 55 22 141 Top 1986 896 1.037
Loadcase? | X-X 2 35 16 00 | 35 w0
217 y.y | 1840.1 180 211 B4 0.0 | Middle 347 368 1.079
loadcase3 | X-X _ | 1357 | 1391 556 0o | 139.1
299 vy | 14174 43 46 1.9 -10.g | Bottom 245 1412 1.010




Load case

Load case 4
318

Safety

Pu (kN) | M1 (kNm) | M2 (kNm) | Mi(kNm) | Ma (kNm) Design M (KNm) factor
-19 37 1.5 0.0 37
14457 16.8 47.0 68 o | Middle 367 1.376

Load case 3 (299) is critical,




COLUMNC1 -LEVEL 3

General column design by PROKON.  (GenCol Ver W26 11 - 24 Apr 2014)
I5/456 - 2000

Design code : 1S:456 - 2000

General design parameters:
Given:

Lo=3.200m

fck =20 MPa

fiy = 500 MPa

Ac= 100635 mm?

Assumptions:
(1) The general conditions of clause 25.1.1 are applicable.
(2) The specified design axial loads include

the self-weight of the column. S g

(3) The design axial loads are taken constant
over the height of the column.

Design approach:
The column is designed using the following procedure:
(1) The column design charts are constructed.
(2) The design axis and design ultimate moment are determined .
(3) The design axial force and moment capacity is checked on
the relevant design chart.
(4) The procedure is repeated for each load case.
(5) The critical load case is identified as the case yielding the lowest
safety factor about the design axis

Through inspection:
Load case | (401) is critical.

Check column slenderness:

End fixity and bracing for bending about the Design axis:
At the top end: Condition | (fully fixed).
At the bottom end: Condition 1 (fully fixed).
The column is unbraced.

Effective length factor § = 1.20

Effective column height:

le =ﬁ‘ Lo
= 1.2x3.2

=3.840 m

Column slenderness about weakest axis:

Ma sHOL =

Where h is an equivalent column depth derived from the radius of gyration*square root of 12

\I’8

ANNEX E

—




Minimum Moments for Design:
Check for mininum eccentricity:

Mupin = enine N
=.02318 x1 020.1
=23.646 kNm

Check if the column is slender:
leh=16.6=>12
. The column is short.

Initial moments:

The column is bent in double curvature about the X-X axis:
M1 = Smaller initial end moment = -124.6 kNm
M2 = Larger initial end moment = 124.8 kNm

The initial moment near mid-height of the column :

Mi=0.4- M1 +0.6- M2
=04 x124.6 + 0.6x- 124.75
=-25.0100 kNm

.’U,J_" =04 M>
=04x%- 12475
=-49.9000 kNm

S Miz 0.4M2 =-49.9 kNm

The column is bent in double curvature about the Y-Y axis:
M1 = Smaller initial end moment = -3.5 kNm

M2 = Larger initial end moment = 3.5 kNm

The initial moment near mid-height of the column :
Mi=0.4-Mi+0.6- M2

=0.4%-3.519 + 0.6 %3.526

= (.7080 kNm

Mi2=0.4- M2
= (.4 x3.526

= 1.410 kNm

S Miz 04M2=1.4kNm

Check that the eccentricity exceeds the minimum in the plane of bending:

254




Design ultimate load and moment:
Design axial load:
P, = 1020.1 kN

Moments as a result of imperfections added about Design axis

Moments about X-X axis( kNm)

Mxtop=-124.8 kNm

b

Mxbot=-124.6 kNm

Initial

Moments as a result of imperfections added about Design axis

Additional

Moments about Y-Y axis( kNm)

Mytop=3.5 kNm

Mybot=3.5 kNm

Initial

Additional

Mx=124 8 kNm
Mxmin=23 6 kNm

Design

My=22.2 kNm
Mymin=20.4 kNm

Design

3892

3892

~




Design of column section for ULS:

The column is checked for applied moment about the design axis.
Through inspection: the critical section lies at the top end of the column.
The design axis for the critical load case 1 lies at an angle of 169.92° to the X-axis
The safety factor for the critical load case 1 is 1.08

For bending about the design axis:

Interaction Diagram
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Moment distribution along the height of the column for bending about the design axis:

The final design moments were calculated as the vector sum of the X- and Y- moments
of the critical load case. This also determined the design axis direction

At the top, Mx = 126.7 kNm
Near mid-height, Mx = 49.9 kNm
At the bottom, Mx = 126.6 kNm




Stresses at the top end of the column for the critical load case 1

1S:456 - 2000
| N

Summary of design calculations:

Design table for critical load case:

Moments and Reinforcement for LC 1:401

Top Middle Bottom
Madd-x  (kNmj) 0.0 0.0 0.0
Madd-y  (kNm)-18.6 0.0 186
Mx (kNm) -124.8 -49.9 -124.6
My (kNm) 22.2 14 222
Mmin (kNm) 13.3 0.0 133
M-design (kNm) 126.7 49.9 1266
Design axis () | 169.92 178.38 | 349.91
Safety factor 1.08 1.60 1.08
Asc (mm?) 2865 2865 2865
Percentage 277% |277% |277%
AsNom  (mm?) 805 805 805
Critical load case: LC 1

Design results for all load cases:

Safety
Load case Axis Pu (kN) | M1 (kNm) | M2 (kNm) | Mi (kNm) | Ma (kNm) Design | M (kNmj | M (kiNm) factor

| Load case 1 p e 124 .6 -124 .8 4499 0o 124 8
401 Y-Y 10201 35 35 14 186 Top 222 126.7 1.083

[ Load case 2 X-X -35 57 23 00 5.7
421 y.y | 1053.3 16.2 1686 6.6 00 | Middle 352 21 1.637

| Load case 3 X-X -134 8 1387 55.5 00 . 138.7
503 Y.Y 6243 57 28 11 00 | Middle 19.0 55.5 ialh g

=

=

o

-




Safety

Load case Axis Pu(kN) | M1 (kNm) | M2 (kNm) | Mi(kNm) | Ma (kNm) Design M (kNm) | M' (kNmy) factor
Load case 4 X-X -5.0 66 27 0.0 : 66
523 Yoy 662.7 159 16.4 66 0.0 | Middie 330 13.3 2.623

Load case | (401) is critical.




COLUMNCI - LEVEL 4

General column design by PROKON. (GenCol Ver W26 [1-24 Apr2014)
IS 456 - 20?0

Design code : 1S:456 - 2000 ' i
| |
General design parameters: yun B
Given: i
Lo=3.200m :
fck =20 MPa Peas
fv = 500 MPa =
Ac= 101615 mm* e B

Assumptions:
(1) The general conditions of clause 25.1.1 are applicable. aum _
(2) The specified design axial loads include i L R S 10
the self-weight of the column. RS Lk - k- RERN
(3) The design axial loads are taken constant
over the height of the column.

Design approach:

The column is designed using the following procedure:

(1) The column design charts are constructed.

(2) The design axis and design ultimate moment are determined .

(3) The design axial force and moment capacity is checked on
the relevant design chart.

(4) The procedure is repeated for each load case.

(5) The critical load case is identified as the case yielding the lowest
safety factor about the design axis

Through inspection:
Load case 1 (627) is critical.

Check column slenderness:

End fixity and bracing for bending about the Design axis:
At the top end: Condition | (fully fixed).

At the bottom end: Condition 1 (fully fixed).

The column is unbraced.

Effective length factor 8 = [.20

Effective column height:
!e ‘-ﬁ' Ln

=1.2%3.2

=3.840 m

Column slenderness about weakest axis:

L1
May s40 =

Where h is an equivalent column depth derived from the radius of gyration*square root of 12

Y
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Minimum Moments for Design:
Check for mininum eccentricity:

Mupin = epun N
=.02164 %228.82
=4.952 kNm

Check if the column is slender:
leth=16.7> 12
.. The column is short.
Initial moments:
The column is bent in double curvature about the X-X axis:
M1 = Smaller initial end moment = -128.0 kNm
M2 = Larger initial end moment = 131.9 kNm
The initial moment near mid-height of the column :

Mi=0.4- M +0.6- M2
=0.4x12798 +0.6x- 131.85
' =-27.9180 kNm

‘ Mi2=04- M2
=0.4%- 131.85
=-52.7400 kNm

|‘ s Miz 0.4M2 =-52.7 kNm
The column is bent in single curvature about the Y-Y axis:
| M1 = Smaller initial end moment = 1.1 kNm

| M2 = Larger initial end moment = 2.0 kNm

IThe initial moment near mid-height of the column :
Mi=-04- M +0.6- M2

I =-0.4%1.082 +0.6%1.965

| = 0.7462 kNm

I Mi2=0.4- M2

| =0.4%1.965
=(.7860 kNm

|

| L MiZz 0.4M2=1.6 kNm

Check that the eccentricity exceeds the minimum in the plane of bending:

234

2512




Design ultimate load and moment:
Design axial load:

B, =228.8 kN

Moments as a result of imperfections added about Design axis

Moments about X-X axis( kNm)

Mxbot=-128.0 kNm
Initial Additional

Moments as a result of imperfections added about Design axis

Moments about Y-Y axis( kNm)

Mytop=2.0 kNm

T

Mybot=-1.1 kNm
Initial Additional

Mx=131.9 kNm
Mxmin=5.0 kNm

My=9.3 kNm
Mymin=4.6 kNm

Design

38.92)

3892




Design of column section for ULS:

The column is checked for applied moment about the design axis.
Through inspection: the critical section lies at the top end of the column.
The design axis for the critical load case | lies at an angle of 175.98° 1o the X-axis
The safety factor for the critical load case 1 is 1.14

For bending about the design axis:

Interaction Diagram
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Bending moment (kNm)

Moment distribution along the height of the column for bending about the design axis:

The final design moments were calculated as the vector sum of the X- and Y- moments
of the critical load case. This also determined the design axis direction

Atthe top, Mx = 132.2 kNm
Near mid-height. Mx = 52.8 kNm
Atthe bottom, Mx = 128.3 KNm




1S:456 - 2000
X |

Summary of design calculations:

Design table for critical load case:

Moments and Reinforcement for LC 1:627

Middle Bottom

Madd-x  (kNm 00 0.0
Madd-y  (kNm 0.0 7.3
Mx (KNm 52,7 -128.0
My (kNm 16 84

r Mmin (kNm 0.0 5.5
M-design (kNm) 52.8 128.3
Design axis (7) 178.25 375
Safety factor 264 1.18
Asc (mm?) 1885 1885
Percentage 182% [182%
AshNom  (mm?) 813 813

Critical load case: LC 1

Design results for all load cases:

Stresses at the top end of the column for the critical load case 1

: ! fi
I Load case Axis | Pu(kN) |M1 (kNm)|M2 (kNm)| Mi (kNm) | Ma (kNm) | Design | M (kNm) | M' (kNm) ?:cfg
| Load case 1 128.0 -52.7 0.0 131.8
827 228.8 11 1.6 Fa Top 9.3 132.2 1.139
| Load case 2 6.3 71 00 | 16.0
| 660 2726 102 55 po | Middle 224 90 5.108

Load case | (627) is critical.
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COLUMN C2 - LEVEL 1

General column design by PROKON. (GenCol Ver W2 6.11-24 Apr2014)

I1S:456 - 2000
Design code : 1S:456 - 2000 ‘ ‘ It
1 . yzen snaas lr_.J_ _1‘
General design parameters: ey
Given: e
Lo=3.200m H 300
fck =20 MPa am -
fy=50MPa == 400
Ac = 99730 mm? Ht Ezes
Assumptions: '5:' :-_r,
(1) The general conditions of clause 25.1.1 are applicable. i
(2) The specified design axial loads include imma 100
the self~weight of the column. = R 207 AR

(3) The design axial loads are taken constant
over the height of the column.

Design approach:

The column is designed using an iterative procedure:

(1) An area of reinforcement is chosen.

(2) The column design charts are constructed.

(3) The corresponding slenderness moments are calculated.

(4) The design axis and design ultimate moment are determined .

(5) The design axial force and moment capacity is checked on
the relevant design chart.

(6) The safety factor is calculated for this load case.

(7) The procedure is repeated for each load case.

(8) The critical load case is identified as the case yielding the lowest
safety factor about the design axis

Through inspection:
Load case 4 (102) is critical.

!Check column slenderness:

End fixity and bracing for bending about the Design axis:
At the top end: Condition 1 (fully fixed).
At the bottom end: Condition 1 (fully fixed).

| The column is unbraced.

|EfTective length factor = 1.20

Effective column height:
le =ﬂ‘ Lo
| =1.2%3.2
=3.840 m

|C0[umn slenderness about weakest axis:

| May sIH0I = -
: h
| 384
23095
1 - 16,627

Where h is an equivalent column depth derived from the radius of gyration*square root of 12

ANNEXN E




Minimum Moments for Design:
Check for mininum eccentricity:
Check that the eccentricity exceeds the minimum in the plane of bending:

Muin = emin- N
=.02311 =1 642.7
= 37.963 kNm

Check if the column is slender:

lelh=16.6> 12

.. The column is slender.

Initial moments:

The column is bent in double curvature about the X-X axis:
M1 = Smaller initial end moment = -2.6 kNm

M2 = Larger initial end moment = 3.5 kNm

The initial moment near mid-height of the column :

My =04 M; + 0.6 M>
=0.4%-2.635 +0.6%3.458
= 1.021 kNm

Mi=04- M2
=1().4>3.458
= 1.383 kNm

S Miz 0.4M2 = 1.4 kNm

The column is bent in double curvature about the Y-Y axis:
M1 = Smaller initial end moment = -15.9 KNm
M2 = Larger initial end moment = 35.4 kNm

The initial moment near mid-height of the column :
My=04- M +0.6- M2
=0.4%15.909 + 0.6 %-35.45
=-14.9064 kNm

Mi=04- M2
= 0.4%-35.45
= - 14,1800 kNm

S Miz 0.4M2 =-14.9 kNm

A~




(

Deflection induced moments:
Design ultimate capacity of section under axial load only:
Pic =045 for Ac+0.75 i Ase
=045 %20 99,73 + 0,75 =500 =3,7699
=2 311.282 kN
Maximum allowable stress and strain:
Allowable compression stress in steel
fse =087 fy
= (.87 =500
= 435.000 MPa
Allowable tensile stress in steel
fa =087 fy
| = (.87 =500
| = 435.000 MPa

|Alfowab]e tensile strain in steel

| .
4478

( 210000
=0.0021

'Allowable compressive strain in concrete

| For bending about the weakest axis:
Weakest axis lies at an angle of -90.00° to the X-X axis
Overall dimension perpendicular to weakest axis h = 231mm

e, = 0.0035

| oo Bl Py
Pic - Ph
] _2311%10° - 164310°
2311x10° - 288099
| = 0.3302
“herefore:




S ) 3 )
2000 s Macsl” K
~ 1.642.7%.23095
: 2000

= 17.330 kNm

f
Madd =

%16.627°%.33047

.. Maddx = Madd*cos(-90.00%) = 0.0 KNm
. Maddy = Madd*sin(-90.00°) = 17.3 kNm

Design ultimate load and moment:
Design axial load:
P,=1642.7 kN

(a)

M = M2 + Madd
=3.458 ~0
=3.458 kNm

(d)

M = e N
= .02311x1 642.7
=37.963 kNm

Thus

M = 38.0 kKNm

Moments about X-X axis( kNm)

Mxtop=3.5 kNm

Mxbot=2 6 kNm

Moments as a result of imperfections added about Design axis

For bending about the X-X axis. the maximum design moment is the greatest of:

Initial Additional

Moments as a result of imperfections added about Design axis

Where max_sl is the maximum slenderness ratio of the column as an equivalent rectangular column.

5892
39.7.1
39.7.1
39.7.1
Mx=3.5 kKNm
Mxmin=38.0 kNm
Design
F&N02




For bending about the Y-Y axis. the maximum design moment is the greatest of;

(a)

M= M2+ Magi
=-35.45 +-17.258

=-52.7080 kNm
(d)
M= Enum” N
= .02 1 642.7

= 32.854 kNm

Thus

wn
(18]

M = 52.7 KNm

Moments about Y-Y axis( kNm)

Mytop=15.9 kNm

Mybot=35 5 kNm
Initial Additional

My=52.7 kNm
Mymin=32.9 kNm

Design

39.7:1

39.7.1

39.7.1




Design of column section for ULS:

The column is checked for applied moment about the design axis,
Through inspection: the critical section lies at the bottom end of the column.
The design axis for the critical load case 4 lies at an angle of 267.14 to the X-axis
The safety factor for the critical load case 4 is 1.03

For bending about the design axis:

Interaction Diagram
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Bending moment (kNm)

Moment distribution along the height of the column for bending about the design axis:

The final design moments were calculated as the vector sum of the X- and Y- moments
of the critical load case. This also determined the design axis direction

At the top, Mx = 33.3 kNm
Near mid-height, Mx = 32.9 kNm

At the bottom, Mx = 52.8 kNm
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Stresses at the bottom end of the column for the eritical load case 4

1S:456 - 2000

Y
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300
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Summary of design calculations:
Design table for critical load case:
Moments and Reinforcement for LC 4:102
Top Middle Bottom

Madd-x  (kNm) 0.0 0.0 0.0

Madd-y  (kNm)-17.3 0.0 17.3

Mx (kNm) 3.5 14 26

My (kNm) 33.2 149 527

Mmin (kNm) 33.4 0.0 334

M-design (kNm) 33,3 32.9 528

Design axis (°) |84.05 275.30 267 .14

Safety factor 1.18 1.19 1.03

Asc (mm?) 3770 3770 3770

Percentage 3.64 % 3.64 % 364 %

AsNom  (mm?) 798 798 798

Critical load case: LC 4

Design results for all load cases:

‘ QT AR T P ] (s W - i . Safety
Load case Axis | Pu (kN) |M1 (kNm)|M2 (kNm)| Mi (kNm) | Ma (kNm) | Design | M (kNm) | M' (kNm) |  factor
Load case 1 KX 6.5 18.8 13.8 0.0 18.8
94 y-y | 16502 11.3 259 -11.0 -17.1 | Bottom 43.1 47.0 1.129
Load case 2 X=X -0.4 9.6 5.6 0.0 96 )

| a6 y.y | 16382 4.8 6.9 a5 0.0 | Middle 243 32.8 1.258
Load case 3 | X-X 32 | 104 7.5 0.0 10.4 N
101 Y-y | 16886 -10.0 26.1 11.6 -16.5 | Bottom 426 427 | 1.086




Safety

Load case Pu (kN) |M1 (kNm)|M2 (kNm)| Mi (kNm) | Ma (kNm) [ Design | M (kNm) | M' (kNm) | factor
Load case 4 26 3.5 14 00 3.5
102 16427 15.9 -35.4 149 -17.3 | Bottom 52.7 52.8 1.026
Load case 5 -12.3 16.3 6.5 0.0 16.3
105 1721.9 58 205 10.0 0.0 | Middle 36.5 344 1.197
Load case 6 07 47 aA 0.0 _ 47
111 1671.7 86 -19.9 -85 0.0 | Middle 36.7 334 1.207

Load case 4 (102) is critical.

i,
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COLUMN C2 - LEVEL 2

W,

General column design by PROKON.  (GenCol Ver W2.6.11 - 24 Apr2014)
15:456 - 2000

Design code : 1S:456 - 2000 | ‘ | (;'_| 1|

General design parameters:
Given:

Lo=3.200m

fck =20 MPa

fy = 500 MPa

Ac = 100409 mm?

Assumptions:
(1) The general conditions of clause 25.1.1 are applicable. SN EEEE AR
(2) The specified design axial loads include 8 RRa N | HARS RS Ty

the self-weight of the column. AESREEEC R A
(3) The design axial loads are taken constant
over the height of the column,

Design approach:
The column is designed using the following procedure:
(1) The column design charts are constructed.
(2) The design axis and design ultimate moment are determined .
(3) The design axial force and moment capacity is checked on
the relevant design chart.
(4) The procedure is repeated for each load case.
(5) The critical load case is identified as the case yielding the lowest
safety factor about the design axis

Through inspection:
Load case | (196) is critical.

Check column slenderness:

| End fixity and bracing for bending about the Design axis:
At the top end: Condition 1 (fully fixed).

At the bottom end: Condition 1 (fully fixed).

The column is unbraced.

Effective length factor = 1.20 ANNEX E

Effective column height:
le=f Lo

=1.2x%32

=3.840 m

Column slenderness about weakest axis:

Me: s 1401 =

Where h is an equivalent column depth derived from the radius of gyration*square root of 12




Minimum Moments for Design:
Check for mininum eccentricity:
Check that the eccentricity exceeds the minimum in the plane of bending:

Muin = emm N
02 %] 35392

27.184 kNm

Check if the column is slender:
leth=16.6> 12
.. The column is short.

Initial moments:

The column is bent in double curvature about the X-X axis:
M1 = Smaller initial end moment = -7.5 kNm
M2 = Larger initial end moment = 13.0 KNm

The initial moment near mid-height of the column :

Mi=04-M;+0.6- M2
=0.4%-7.525 + 0.6 %13.013
=4.799 kNm

Miz2=04- M2
=04x13.015
= 5.206 kNm

S Miz 0.4M2=52KkNm

The column is bent in double curvature about the Y-Y axis:
M1 = Smaller initial end moment = -33.7 kNm
M2 = Larger initial end moment = 35.8 kNm

The initial moment near mid-height of the column :
M;=04- M +0.6- M2
=0.4x-33.68]1 +0.6%35.845
= 8.035 kNm

Mi2=04- M
= (0.4 <35.845
= 14.338 kNm

S Miz 04M2 =143 kNm

o

1
=
L)
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Design ultimate load and moment:
Design axial load:
P,= 1359.2 kN

Mements as a result of imperfections added about Design axis

Moments about X-X axis( kNm)

Mxtop=-7.5 kNm

Mxbot=-13.0 kNm

Initial Additional

Moments as a result of imperfections added about Design axis

Moments about Y-Y axis( kNm)

Mytop=35.8 kNm

Mybot=33.7 kNm
Initial Additional

Mx=13.0 kNm
Mxmin=27.2 kNm

Design

My=53.1 kNm
Mymin=30.3 kNm

Design

5892

5892




Design of column section for ULS:

The column is checked for applied moment about the design axis.
Through inspection; the critical section lies at the top end of the column.
The design axis for the critical load case 1 lies at an angle of 98.06° to the X-axis
The safety factor for the critical load case 1 is 1.01

For bending about the design axis:

Interaction Diagram
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Bending moment (kNm)

Moment distribution along the height of the column for bending about the design axis:

The final design moments were calculated as the vector sum of the X- and Y- moments
of the critical load case. This also determined the design axis direction

At the top, Mx = 53.7 kNm
Near mid-height. Mx = 27.2 kNm
At the bottom, Mx = 52.6 kNm

—




Stresses at the top end of the column for the critical load case 1

1S:4586 - 2000
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Summary of design calculations:

|Design table for critical load case:

| Moments and Reinforcement for LC 1:196
Top Middle Bottom

l Madd-x  (kNm) 0.0 0.0 0.0
Maddy (kNm{-17.3  |0.0 17.3

| Mx (kNm) -7.5 5.2 -13.0
[ My (kNm) 53.1 14.3 51.0
Mmin  (kNm)21.1 0.0 211
| M-design (kNm) 53.7 272 526

| | Design axis (%) | 98.06 70.04 284.33
| Safety factor 1.01 1.33 1.04

| | Asc (mm?) 3091 3091 3091
| Percentage 299% ([299% |299%
|AsNom  (mm?) 803 803 1803

I | Critical load case: LC 1

( | Design results for all load cases:

iy, WL W SR 0 B . i .
| | Load case Axis | Pu (kN) |M1 (KNm})|M2 (kNm)| Mi (kNm) | Ma (kNm) | Design | M (kNm) | M' (kNm) facmt?

| [Toadcase 1 | XX 75| 130 52 00 130
196 vy | 13592 337 35.8 143 7.3 | Top 63.1 537 | 1010

| | Loadcase2 | XX r| -120| =8| oo . 12.0
| 198 Yoy 1350.8 05 32 99 0.0 | Middle 206 27.0 1.361

| | Loadcased | X-X 178 281 112 00 , 28,1
203 y-y | 13943 30.5 348 139 0.0 | Middle 51.7 279 | 1319




Safet

Load case Axis | Pu(kN) |M1 (kNm)|M2 (kNm)| Mi (kNm) | Ma (kNm) | Design | M (KNm) [ M° (kKNim) {ar:to:
Load case 4 | X-X -56.0 650 26.0 0.0 65.0

204 vy | 13589 7.0 70 28 0.0 | Middle 243 272 1.353
Load case 5 | X-X 386 50.0 200 0.0 50.0

207 vy | 14132 298 -31.8 -12.6 0.0 | Middle 48.2 283 1.301
Load case 6 | X-X 4.4 10.1 4.3 0.0 101

213 y-y | 13491 57 27 =31 0.0 | Middle 251 27.0 1.363
Loadcase 7 | X-X A1:7 13.1 53 00 | 13.1

298 Y-y | 10682 315 317 127 0.0 | Middle 50.9 21.4 1.698
Load case 8 | X-X -10.1 10.4 4.1 00 | 10.4

300 y-y | 10859 1.0 2.8 13 0.0 | Middle 22.0 213 | 1725
Load case 8 | X-X -14.8 15.4 6.2 00 | 15.4

305 Y-y | 1094.5 256 26.3 105 00 | Middle 454 219 1.680
Load case 10| X-X 55.0 -55.0 -22.0 0.0 ) 55.0

306 yuy | 1071.3 8.0 8.0 g% 0.0 | Middle 27.2 222 1.716
Load case 11| X-X -36.9 375 | 150 oo 37.5 R

309 y-y | 11068 | .284 28.3 11.3 0.0 | Middle 47.4 221 1.661
Load case 12| X-X 12.0 -12.5 5.0 00 | 12,5

315 Y.y 1054.7 1.9 26 1.0 0.0 | Middle 218 21.1 1.744

Load case 1 (196) is critical,




COLUMNC2 - LEVEL 3

General column design by PROKON. (GenCol Ver W2.6.11 - 24 Apr 2014)
1456 - 2000

Design code : 1S:456 - 2000 WL

General design parameters:
Given:

Lo=3.200 m

fck = 20 MPa

fy = 500 MPa

Ac= 101615 mm?*

Assumptions:
(1) The general conditions of clause 25.1.1 are applicable.
(2) The specified design axial loads include
the self-weight of the column.
(3) The design axial loads are taken constant
over the height of the column.

Design approach:
The column is designed using the following procedure:
(1) The column design charts are constructed.
(2) The design axis and design ultimate moment are determined .
(3) The design axial force and moment capacity is checked on
the relevant design chart.
(4) The procedure is repeated for each load case.
(5) The critical load case is identified as the case yielding the lowest
safety factor about the design axis

Through inspection:
Load case 1 (400) is critical.

Check column slenderness:

End fixity and bracing for bending about the Design axis:
At the top end: Condition 1 (fully fixed).
At the bottom end: Condition 1 (fully fixed).
The column is unbraced.

Effective length factor 5= 1.20 ANNEX E

Effective column height:

le=p Lo
=1.2%3,
=3.840 m

08 ]

Column slenderness about weakest axis:

_c
Max s1H400

h
.23057
= 16.654

Where h is an equivalent column depth derived from the radius of gyration*square root of 12




Minimum Moments for Design:
Check for mininum eccentricity:

Check that the eccentricity exceeds the minimum in the plane of bending:

Mumin = emin N
A2 %776.17
15.523 KNm

Check if the column is slender:
leth=16.7>12
.. The column is short.

Initial moments:

The column is bent in double curvature about the X-X axis:

M1 = Smaller initial end moment = -11.9 kKNm
M2 = Larger initial end moment = 13.5 kNm

The initial moment near mid-height of the column :

Mi=04- M+ 0.6 M2
= 0.4 %-11.921 + 0.6 #13.466
=3.311 KNm

Mi2 =04+ M2
= 0.4 =13.466
= 5.386 kNm

S Miz 0.4M2 =54 kNm

The column is bent in double curvature about the Y-Y axis:

M1 = Smaller initial end moment =-31.1 kNm
M2 = Larger initial end moment = 31.2 KNm

The initial moment near mid-height of the column :
Miy=0.4- M;+0.6- M2
=0.4%-31.087 + 0.6 x31.187
= 6.277 kNm

Mz = 0.4- M>
=0.4%31.187
= 12.475 kNm

o Miz 0.4M2 =125 kNm




Design ultimate load and moment:
Design axial load:

P.=776.2 kN
Moments as a result of imperfections added about Design axis 5892
M ts about X- i N
oments about X-X axis( kNm) Mx=13.5 kNm
Mxmin=15.5 kNm
+ =
. |
|
el | |
Mxbot=-13.5 kNm
Initial Additional Design
Moments as a result of imperfections added about Design axis 5892

Moments about Y-Y axis( kNm) My=47.3 kNm

Mytop=31.2 kNm Mymin=16.8 kNm

Mybot=31.1 kNm
Initial Additional Design




Design of column section for ULS:

The column is checked for applied moment about the design axis.
Through inspection: the critical section lies at the top end of the column.
The design axis for the critical load case | lies at an angle of 104.13° to the X-axis
The satety factor for the critical load case 1 is 1.06

For bending about the design axis:

Interaction Diagram
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BOO [

1000q _l——__' i ??‘l'w [ | | | \/

Moment max = 59.83kNm @ 323 kN
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Bending moment (kNm)

Moment distribution along the height of the column for bending about the design axis:

The final design moments were calculated as the vector sum of the X- and Y- moments
of the critical load case. This also determined the design axis direction

At the top, Mx = 48.8 kNm
Near mid-height, Mx = 15.5 KNm
At the bottom, Mx = 49.1 kNm

—




Stresses at the top end of the column for the critical load case 1

N . 1100
HE 1}
5B 5 I
1
i i
| | :
O F’II o : S
(@]
Summary of design calculations:
Design table for critical load case:
Moments and Reinforcement for LC 1:400
Top Middle Bottom
Madd-x  (kNm) 0.0 00 0.0
Maddy  (kNm)-16.2 0.0 16.2
Mx (kNm) -11.9 54 -13.56
My (kNm) 47.3 12.5 47.2
Mmin (kNm) 9.3 0.0 9.3
M-design (kNm) 48.8 15.5 49.1
Design axis (°) |104.13 |6665 |28591
Safety factor 1.06 1.83 1.07
Asc (mm?)y 1885 1885 1885
Percentage 182% |182% |[1.82%
AsNom  (mm?§B13 813 813
Critical load case: LC 1
Design results for all load cases:
| = [ } ey T _ ey B Safety
Load case Axis | Pu (kN) |M1 (kNm)|M2 (kNm)| Mi (kNm) | Ma (kNm) | Design | M (kNm) [ M' (KNm) | factor
|
Load case 1 | X-X -11.8 135 54 0.0 13.5
400 Y-y | 7782 -31.1 312 12.6 -16.2 | Top 473 488 [ 1.064
| Loadcase2 | X-X 104 | -104 42 00 | 10.4
| 402 Yo 7820 1.9 -5.0 29 0.0 | Middle 21.1 15.6 1.847
Load case 3 X=X -15.2 17.8 7.1 0.0 : 17.8
407 Y-Y | 7945 263 264 106 0.0 | Middle 426 159 | 1818




Safety

Load case  Axis | Pu(kN) |M1 (kNm)|M2 (kNm)| Mi (kNm) | Ma (kNm) | Design | M (kNm) | M (kNm) | factor
Load case 4 | X-X 58.0 580 232 00 58.0
408 Y-Y 783.6 8.0 8.0 3.2 0.0 | Middle 242 234 1.843
Load case 5 | X-X 37.2 39.9 160 | 00 | 399
411 Y.y | 8012 | 281 281 11.3 0.0 | Middle 443 195 | 1803
Load case 6 | X-X -11.7 11.8 4.7 0.0 . 11.8
417 Yoy 760.9 0.4 8 -0.9 0.0 | Middle 17.9 15.2 1.898
Load case 7 | X-X 114 12.7 5.1 T 12.7
502 Y-y | 4835 300 | -804 | -121 0.0 | Middle 439 132 | 2724
Load case B | XA-X -10.9 111 4.4 0.0 111
504 v 498.6 0.5 75 43 0.0 | Middle 21.3 10.0 2897
Load case & | X-X -16.4 19.9 8.0 00 | 19.9
509 Yy | 4938 247 253 -10.1 0.0 | Middle 39.0 129 | 2863
Load case 10| X-X 58.0 -58.0 ] 00 | 58.0
510 Y-y | 4958 8.0 -8.0 -3.2 0.0 | Middle 21.7 234 | 2698
Load case 11| X-X -40.9 428 1714 0.0 ) 42.8
513 Y-y | 4964 277 | -28.0 -11.2 0.0 | Middle 418 205 | 269
Load case 12| X-X 1186 -11.7 4.7 0.0 . 1.7
519 Y-y | 4674 0.7 4.4 2.3 00 | Middle 17.6 83 | 3.001

Load case 1 (400) is critical.




Load case

Pu (kN)

M1 (KNm)| M2 (kNm)| Mi (kNm) | Ma (kNm) | Design | M (kNm) | M' (kNm) | factor
Load case 4 | X-X 600 [ -78.0 312 0.0 78.0

631 Y-y | 2087 7.0 7.0 -2.8 5.7 | Bottom 13.7 79.2 | 1.367
Load case 5 | X-X 18| -121 | 48 00 | 121 1 -
646 Y-y 172.2 43 91 38 00 | Middle 14.6 6.1 6.674
Load case 6 | X-X 420 453 | -181 00 | 45.3

652 Yy | 1917 [ 298 30.9 12.4 00 | Middle | 37,0 219 | 3651

Load case 4 (631) is critical.







Project RESIDENTIAL BUILDING (STILT + FIVE) |Design by| Date Job No
Client K.SUNDARAMOORTHY (MANAGING ! JATM ST-
Design DESIGN OF STAIRCASE -S.C.1 MCHAN 2297208 32
Input Data r case No S.C. 1
Enter the support condition ONE END CONTINIC
Width of stair B - 1500 mm
Riser R = 150 mm
Tread i = 300 mm
Effective span of stair I = 5500 mm
Depth of waist slab D = 225 mm
Clear Cover d' = 20 mm
Effective depth d = 199 mm
Feu = 20 [/mm”
Fy = 500 N/mm?>
¢ of bar = 12 mm
LOADING
self-wt of waist - 6.04 kN/m>
self-wt of steps - 1.50 kN/m>
Floor finishes = 1.00 kN/m*
Live load = 3.00 kN/m-
Total load = 11.54 kN/m>
Factored load - 16.15  kN/m’
Mu = 40.72 kN.m
K=Mubd® = 0.69 Mpa
Ag Req = 491 mm”
Pt = 0.0016 %
No. of Bars = 4.3 Nos.
spacing = 345.8 mm c¢/c
provided steel 12 % 125
Ag Prov = 904.8 mmz
pt = 0.0027 %
Distribution steel
ProvideY 10/240 as Distribution Steel Reinforcement
CHECK FOR DEFLECTION :
Actual Span / Effective depth Ratio = 27.64
M/bd2 = 1.03
As per BS 8110 ( Table 3.10)
Design service stress fs = 181
Modification factor = 1.83
Allowable Span /Effective depth Ratio = 47.59

=====<<< Hence SAFE in Deflection >>>===




Project |RESIDENTIAL BUILDING (STILT + FIVE) |Design by] Date Job No
(,llf?nt }\.SUT\'DABAMOOR THY (MANAGING MOHAND2.07 2021 AT?”[ STH
Design DESIGN OF STAIRCASE -S.C.2 32
Input Data r case No 5.C.2
Enter the support condition ONE END CONTINIC
Width of stair B — 1504 mm
Riser R = 150 mm
Tread T = 304) mm
[Effective span of stair I = 6300 mm
Depth of waist slab D = 250 mm
Clear Cover d' = 20 mm
Effective depth d = 224 mm
Feu = 20 N/mm’
Fy = 500 N/mm”
o of bar - 12 mm
LOADING
self-wt of waist = 6.71 kN/m-
self-wt of steps = 1.50 kN/m”
Floor finishes = 1.00 kN/m”
Live load = 3.00 kN/m”
Total load = 12.21 kN/m->
Factored load = 17.09 kN/m’
Mu = 60.18 kN.m
K=Muwbd® = 0.80 Mpa
Ag Req = 649 mm”
Pt = 0.0019 %
No. of Bars = S Nos.
spacing = 261.4 mm c/c
provided steel 12 Y 125
‘\51 Prov = 9048 mm2
pt = 0.0024 %
Distribution steel
ProvideY 10/210 as Distribution Steel Reinforcement
CHECK FOR DEFLECTION :
Actual Span / Effective depth Ratio = 29.02
M/bd2 = 1.20
As per BS 8110 ( Table 3.10)
Design service stress fs = 239
Modification factor = 1.49
Allowable Span /Effective depth Ratio = 38.86
=====<<< Hence SAFE in Deflection >>>===




=====<<< Hence SAFE in Deflection >>>

Project |RESIDENTIAL BUILDING (STILT + FIVE) [Design by| Date Job No
Client K.SUNDARAMOORTHY (MANAGING _ : JATM ST
Design DESIGN OF STAIRCASE -S.C.3 MOEIENDE 07,20 32
Input Data r case No N.C.3
Enter the support condition CONTINIOUS
Width of stair B = 1500 mm
Riser R = 150 mm
Tread i = 300 mm
[Effective span of stair I - 7000 mm
Depth of waist slab D = 250 mm
Clear Cover d' = 20 mm
Effective depth d = 224 mm
Ees = 20 N/mm”
Fy = 500 N/mm”
¢ of bar - 12 mm
LOADING
self-wt of waist = 6.71 kN/m”
self-wt of steps = 1.50 kN/m”
Floor finishes = 1.00 kN/m"
Live load = 3.00 kN/m”
Total load = 12.21 kN/m”
Factored load = 17.09 kN/m-
Mu - 69.79 kN.m
K=Mubd® = 0.93 Mpa
A, Req = 759 mm-
Pt 0.0023 %
No. of Bars = 6.7 Nos.
spacing = 2235 mm c/c
provided steel 12 Y 125
A Prov = 904.8 mm-
pt = 0.0024 %
Distribution steel
ProvideY10/210 as Distribution Steel Reinforcement
CHECK FOR DEFLECTION :
Actual Span / Effective depth Ratio = B2
M/bd2 = 1.39
As per BS 8110 ( Table 3.10)
Design service stress fs = 280
Modification factor = 1.27
Allowable Span /Effective depth Ratio = 32.96




DESIGN OF FOOTING




Project RESIDENTIAL BUILDING (STILT + FIVE) INSFNO. 4  Design by Page
Client M/s AADHAVAN CONSTRUCTIONS. K.SUNDARAMO{ BOOPATHY -
Design DESIGN OF FOOTING OF G+35 BUILDING Checked Job No
Consultant ATM ASSOCIATES MOHAN ATM/2023/32
Given Data: Footing 1D = F1
Breadth of column/pedestal w.r.to footing B = 2300 mm
Depth of column/pedestal w.r.to footing D = 600 mm
Height of column from foundation top to plinth beam H = 1.5 m
Compressive strength of concrete, Fck = 20 N/mm®
Grade of steel Fy = 500 N/mm°
Clear cover provided = 50 mm
Safe bearing Capacity of Soil SBC = 250 kN/m?
Loading Details.: - SERVICE LOAD
Axial Load (Support reaction - service load) Px = 1240 kN
Moment abt Mx (Service load) Mx = 0 kN/m”>
Moment abt My (Service load) My = 0 kN/m’>
Horizontal force from X direction (Service load) Hx = 0 kN
Horizontal force from Y direction (Service load) Hy = 0 kN
Step 1:
Calculations:
Self weight of the footing Selfwt = 79 kN
Total load (Axial + SW) P = 1319.35 kN
Step 2:
Area of the footing required
Total load / SBC A = 528 m”
Equal spacing in both direction as ' x' Xreq = 945 mm
Xpro = 985 mm
Size of Footing Required L. = 257 m
B = 2.20 m
Provided B = 230 m 7.544
L = 230 m 7.544
Net upward pressure P 249.4 kN/m”
< SBC Hence safe
Step 3:
Bending Moment calculation:
Moment along per m strip Mu(Long) = 181.48 kKN.m




Depth required

Step 4:
Steel Ast calculation:

Provide Y16/125 as

Step 5:

Check For Shear:

1. One way shear :

d reqd
D prov

defl
Mu/Bd2

Ast required

Select bar dia
Spacing Required

Spacing Provided
Ast provided

From Critical Xn for One Way Shear Vu

LV
pt
Le

{c max

o e

512,85 mm
600 mm

= 542 mm
= 0.618

= 799 mm*

t2
Ly e
2 o
=
= |
—

125 mm clc
= 1608 mm’

3OTTOM reinforcement in Both X & Y directions

= 165.73 KN

= 0.31 N/mm’

: 0.297 %

= 0.386 N/mm’
3.578 N/mm’

-

Hence footing is safe in one way shear

Critical distance - 1.5d from the face of the column
From Critical Xn for Two Way Shear Vu

Ce= k*0.28*sqrt (fek)

cv
ce
{c max

Lv

813 mm
1262.96 KN
0.61 N/mm’
1 N'mm*
3.578 N/mm”

I

-

< e

Hence footing is safe in Two-way shear

—




Project RESIDENTIAL BUILDING (STILT + FINE) INSFNO. 4 Desion by Page
Client M/S AADHAVAN CONSTRUCTIONS., KSUNDARAMO{ BOOPATHY -
Design DESIGN OF FOOTING OF G+5 BUILDING Checked Job No
Consultant ATM ASSOCIATES MOHAN  JATM/2023/32
Given Data: Footing ID = F2
Breadth of column/pedestal w.r.to footing B = 2300 mm
Depth of column/pedestal w.r.to footing D = 530 mm
Height of column from foundation top to plinth beam H = 1.5 m
Compressive strength of concrete, Fck - 20 N/mm’
Grade of steel Fy = 500  N/mm’
Clear cover provided = 50 mm
Safe bearing Capacity of Soil SBC = 250 KkN/m’
Loading Details.: - SERVICE LOAD
Axial Load (Support reaction - service load) Px = 980 kN
Moment abt Mx (Service load) Mx = 0 kN/m>
Moment abt My (Service load) My = 0 kN/m’
Horizontal force from X direction (Service load) Hx = 0 kN
Horizontal force from Y direction (Service load) Hy = 0 kN
Step 1:
Calculations:
Self weight of the footing Selfwt = 56 kN
Total load (Axial + SW) P = 1035.683 kN
Step 2:
Area of the footing required
Total load / SBC A - 4.14 m’
Equal spacing in both direction as ' x' Xreq = 830 mm
Xpro = 840 mm
Size of Footing Required L = 221 m
B = 1.91 m
Provided B = 2.05 m 6.724
I¥= 205 m 6.724
Net upward pressure p 246.44 kN/m”
< SBC Hence safe
Step 3:
Bending Moment calculation:
Moment along per m strip Mu(Long) = 130.42 kN.m




Depth required

dreqd =  434.75 mm
D prov = 530 mm
deff = 472 mm

MuBd2 = 0.585

Step 4:
Steel Ast calculation: Ast required = 658 mm~
Select bar dia = 16 mm
Spacing Required = 305 mm c/e

[

150 mm c/e
1340 mm”

Spacing Provided
Ast provided

Provide Y16/150 as BOTTOM reinforcement in Both X & Y directions
Step 5:

Check For Shear:

1. One way shear :

From Critical Xn for One Way Shear Vu = 136.03 KN
Lv = 0.29 N/mm’
pt = 0.284 %
e = 0.379 N/mm’
(e max = 3.578 N/mm’
v Lo

Hence footing is safe in one way shear

2. Two way shear :

Critical distance - 1.5d from the face of the column = 708 mm
From Critical Xn for Two Way Shear Vu = 923.60 KN
v = 0.57 N/mm’
Ce= k*0.28*sqrt (fck) e = I N/mm’
{c max = 3.578 N/mm’
v = e

Hence footing is safe in Two-way shear




Project RESIDENTIAL BUILDING (STILT + FIVE) INSFNO, 4 Design by Page
Client M/s AADHAVAN CONSTRUCTIONS, K.SUNDARAMOJ BOOPATHY -
Design DESIGN OF FOOTING OF G+35 BUILDING (Checked Job No
Consultant ATM ASSOCIATES MOHAN  JATM/2023/32
Given Data: Footing ID = F3
Breadth of column/pedestal w.r.to footing B = 230 mm
Depth of column/pedestal w.r.to footing D = 330 mm
Height of column from foundation top to plinth beam H = 1.5 m
Compressive strength of concrete, Fek = 200 N/mm’
Grade of steel Fy = 500 N/mm’
Clear cover provided = 50 mm
Safe bearing Capacity of Soil SBC = 250 kN/m’
Loading Details.: - SERVICE LOAD
Axial Load (Support reaction - service load) Px = 875 kN
Moment abt Mx (Service load) Mx = 0 kN/m’>
Moment abt My (Service load) My = 0 kN/m"
Horizontal force from X direction (Service load)  Hx - 0 kN
Horizontal force from Y direction (Service load) Hy = ] kN
Step 1:
Calculations:
Self weight of the footing Selfwt = 51 kN
Total load (Axial + SW) P = 926.4219 kN
Step 2:
Area of the footing required
Total load / SBC A = 371 m’
Equal spacing in both direction as ' x' x:teq) 1= 775 mm
Xpro = 800 mm
Size of Footing Required I == 213 m
B = im
Provided B = 1.97 m 64616
L = 1.97 m 6.4616
Net upward pressure p 238.71 kN/m*

Step 3:

Bending Moment calculation:

Moment along per m strip Mu(Long)

< SBC Hence safe

114.58 kN.m




Depth required

dreqd = 407.50 mm
D prov = 5300 mm
deff = 474 mm
Mu/Bd2 = 0510
Step 4:
Steel Ast calculation: Ast required = 573 mm”
Select bar dia = 12 mm

197 mm c/c

Spacing Required

Spacing Provided = 125 mm c/c
Ast provided 904 mm*

Provide Y12/125 as BOTTOM reinforcement in Both X & Y directions
Step 5:

Check For Shear:

1. One way shear :

From Critical Xn for One Way Shear Vu = 116.73 KN
o = 0.25 N/mm"
pt = 0.191 %
(i = 320 N/mm®
Lc max = 3.578 N/mm’
tv< Ce
Hence footing is safe in one way shear
2. Two way shear :
Critical distance - 1.5d from the face of the column = 711 mm
From Critical Xn for Two Way Shear Vu = 778.04 KN
v = 0.48 N/mm’
Ce= k*0.28*sqrt (fck) e = ] N/mm*
{c max = 3.578 N/mm®

Cv < (¢

Hence footing is safe in Two-way shear




Project RESIDENTIAL BUILDING (STILT=FIVE) INSF.NO. 4 Design by Page
Client M/s AADHAVAN CONSTRUCTIONS.  K.SUNDARAMOY BOOPATHY -

Design DESIGN OF FOOTING OF G+5 BUILDING Checked Job No
Consultant ATM ASSOCIATES MOHAN  [ATM/2025/32
Given Data: Footing ID = F4

Breadth of column/pedestal w.r.to footing B = 2300 mm

Depth of column/pedestal w.r.to footing D 450 mm

Height of column from foundation top to plinth beam H = = J.5 H

Compressive strength of concrete, Fck = 20 N/mm’

Grade of steel Fy = 200  N/mm’

Clear cover provided = 50 mm

Safe bearing Capacity of Soil SBC = 250 kN/m’

Loading Details.: - SERVICE LOAD

Axial Load (Support reaction - service load) Px = 650 kN

Moment abt Mx (Service load) Mx - 0 kN/m*

Moment abt My (Service load) My = 0 KN/m’

Horizontal force from X direction (Service load)  Hx = 0 kN

Horizontal force from Y direction (Service load) Hy = 0 kN
Step 1:
Calculations:
Self weight of the footing Selfwt = 37 kN
Total load (Axial + SW) P = 686.8561 kN
Step 2:
Area of the footing required
Total load / SBC A = 275 m’
Equal spacing in both direction as ' x' xreq = 661 mm

Xpro = 675 mm
Size of Footing Required L= 1.80 m
B = 1.58 m
Provided B = 1.81 m 5.9368
L = 1.81 m 5.9368

Net upward pressure p 209.66 kN/m”

Step 3:

Bending Moment calculation:

Moment along per m strip Mu(Long)

< SBC Hence safe

= 71.64 KN.m




Depth required

dreqd = 32223 mm
D prov = 450 mm
deff = 394 mm
Mu/Bd2 = 0.462
Step 4:
Steel Ast calculation: Ast required = 430 mm”
Select bar dia = 12 mm
Spacing Required = 263 mm clc
Spacing Provided = 150 mm c/c
Ast provided = 754 mm”
Provide Y12/150 as BOTTOM reinforcement in Both X & Y directions
Step 5:

Check For Shear:

1. One wav shear :

From Critical Xn for One Way Shear Vu = 88.37 KN
Qv = 0.22 N/mm’
pt = 0.191 %
e = 0.320 N/mm’

¥
{c max 3.578 N/mm”

tv< Le
Hence footing is safe in one way shear

2. Two way shear :

Critical distance - 1.5d from the face of the column = 591 mm
From Critical Xn for Two Way Shear Vu = 568.63 KN
[4Y = 0.49 N/mm’
Ce= k*0.28*sqrt (fck) Le = | N/mm®
e max = 3.578 N/mm’
v < (e

Hence foofing is safe in Two-way shear




Project RESIDENTIAL BUILDING (STILT = FIVE) IN §.F.NO. 4 Design by Page

Client M/s AADHAVAN CONSTRUCTIONS.  K.SUNDARAMO{ BOOPATHY -
Design DESIGN OF FOOTING OF G+5 BUILDING Checked Job No
Consultant ATM ASSOCIATES MOHAN ATN2025/32
Given Data: Footing 1D = Fo6

Breadth of column/pedestal w.r.to footing B = 230 mm

Depth of column/pedestal w.r.to footing D = 380 mm

Height of column from foundation top to plinth beam H = 1.5 m

Compressive strength of concrete,

Grade of steel

Clear cover provided
Safe bearing Capacity of Soil

Loading Details.: - SERVICE LOAD

Axial Load (Support reaction - service load)
Moment abt Mx (Service load)

Moment abt My (Service load)

Horizontal force from X direction (Service load)
Horizontal force from Y direction (Service load)

Step 1:

Calculations:
Self weight of

the footing

Total load (Axial + SW)

Step 2:

Area of the footing required
Total load / SBC

Equal spacing in both direction as ' X'

Size of Footing

Provided

Net upward pressure

Step 3:

Bending Moment calculation:

Required

Moment along per m strip

Fek
Fy

SBE =

Px
Mx
My

Hx

Hy

Selfwt =

xreq =
Xpro =

W
I

p

Mu(Long) =

20 N/mm’
500 N/mm 2

50 mm
250 kN/m’
610 kN

0 KkN/m’
0 KkN/m’
0 kN
0 kN

30 kN

639.5245 kN

256 m
648 mm
675 mm

1.58 m

1.62 m
1.62 m

243.68 kKN/m*
< SBC Hence safe

3.27 kN.m




Depth required

dreqgd = 347.39 mm
D prov = 450 mm
deff = 394 mm
Mu/Bd2 = 0.536
Step 4:
Steel Ast calculation: Ast required = 502 mm”
Select bar dia = 12 mm

]

Spacing Required 225 mmclc

Spacing Provided = 150 mm c/c
Ast provided 754 mm’

Provide Y12/150 as BOTTOM reinforcement in Both X & Y directions
Step 5:

Check For Shear:

1. One way shear :

From Critical Xn for One Way Shear Vu = 102.71 KN
cv - 0.26 N/mm’
pt 0.191 %
ce 0.320 N/mm’
{c max = 3.578 N/mm’
< Ce

Hence footing is safe in one way shear

2. Two way shear :

Critical distance - 1.53d from the face of the column = 591 mm
From Critical Xn for Two Way Shear Vu = 448.27 KN
Cv = 0.41 N/mm’
Ce= k*0.28*sqrt (fck) e = | N/mm’
Le max = 3.578 N/mm’
Ly < e

Hence footing is safe in Two-way shear
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SOIL INVESTIGATION REPORT

1. GENERAL
This report presents the results of the Geotechnical investigation for proposed

Construction of Residential building in S.F.No.415/11, kothai nagar, Plot No 68, 67,
70, 71, in Karur District. A team of experts from the Department of Civil Engineering,
Karpagam Academy of Higher Education visited the site on 20.06.2023 and
conducted the detailed site investigation and exploration at the site.

2. FIELD INVESTIGATION

After examining the test pit, it was decided to conduct standard Penetration
Test (SPT) to assess the bearing capacity in the location. The ultimate bearing
capacity of footing on granular soils can be determined with the help of standard
penetration resistance value, ‘N'. These tests were carried out manually by dropping
the hammer of 63.5kg from 750mm height and observed the number of blows for the
penetration of 15cm, 30cm and 45cm, the samples collected through the SPT
sampler were packed in polythene bags to retain the natural moisture content. The
allowable bearing pressure (gan or gsasfe) of the foundation system is generally
determined based on the shear failure and settlement criteria. The SPT N Value is
observed.

2.1 Stratification
The trail pits were advanced to a depth of 2m at three locations at the site. Soil

Samples were collected for conducting laboratory test. The location of the trail pits
and the layout of the site Shown in Annexure-A
Location 1, 2 & 3

It can be seen that almost typical soil stratum in three pit for a depth of about
1.2-1.4m of clay soil, followed by 0.5-0.6m with Soft disintegrated rock and 1.4-
1.5m of Random rubble masonry of existing structure were observed in Pit 1 only.

3. BEARING CAPACITY ANALYSIS
The allowable bearing capacity is worked out based on the corrected N value,
taking into consideration shear failure criterion and settlement criterion.

3.1 Bearing pressure corresponding to shear failure

The net allowable bearing capacity Qns(kN/m?), can be obtained by applying a
factor of safety of 3.0.
Pit 1
For Square footing,
Qns = 0.11.N?B.R,,; + 033 (100 + N2).D;. Ry

Pagez

* Any correction in the certificate including Annexures not attested shall invalidate this certificate
* This certificate is issued for test conducted on samples tendered only.

* This report shall not be reproduced except in full without the written approval of the laboratory.
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Where,
N= SPT Value

Dy = Depth of footing

B=Minimum size of the foundation (taken as 2.0m)
Ry1&R,,,= Water table correction factor

3.2 Bearing pressure corresponding to Settlement Criteria

The net allowable bearing capacity Qns (kN/m?), corresponding to a settlement

of 25mm is given by,
Pit 1

B +0.3\?
5 xB) S.Ry. Rw1

Q=14(N-3).(
Where,
N= SPT Value
B= Width of footing (m)
S= Settlement (mm)

R, = Depth Correction factor, (1 + -I-;—") <2

Representative soil samples collected from the test pit at the test level were

analyzed in the geotechnical Engineering laboratory for its particle size distribution,
Plasticity characteristics and soil classification.

Table 1: Test Results

Description Pit1 |Pit2 |Pit3
Specific Gravity 272 | 256 | 2.67
Gravel 14% 16% 12%
Sand 78% | 77% | 83%
Silt & Clay 8% 7% 5%
Plastic/Non-Plastic Non — Plastic
Soil Classification SM
Angle of internal friction 27
sSBC 250kN/m?2

Tuge 3

-" Any correction in the certificate including Annexures not attested shall invalidate this certificate
* This certificate is issued for test conducted on samples tendered only.

* This report shall not be reproduced except in full without the written approval of the laboratory.
Mail.id: civil hod@kahedu edu.in Phone No- 9442130186
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4. CONCLUSIONS AND RECOMMENDATIONS
Based on analysis of subsoil conditions, field test and computation of :
bearing capacity as above, following conclusion are drawn and '
recommendation made: (
« Analysis of the subsoil data and calculation of safe bearing capacity has
been done based on the obtained soil profile by SPT test.
« The scope of the soil investigation 1s to locate the depth where refusal :
stratum is encountered (N- Value >50)
« Refusal stratum found at a depth of 2m from the existing ground level in (

P
« The soil is course and cohesive in nature. E
« The depth of foundation shall be taken as 2m from ground level so as to (
rest the foundation.
« The allowable bearing capacity shall be taken as 250kN/m2(or) 25ton/m?in (

the foundation design. :
« Any deviation if observed during execution other than that available in this

report may be brought to the notice for further suggestions.
_ g (
) (
Technician Staff ih-Charge 1
Assislant Profeskor
- D!PJFHM;;;QI Civil Engineering « wAvesf R "Q/f? e (
aculty of Engineeri ~—rd . =
Karpagam Academy of;{“i;f‘::%.wmn Geotechnical Endineer
Coimbatore - 641 021, Tamil Nadu, India, Dr.M. NATARAJAN, M.Sc, Ph.D, (
Geo Technical Enginesr
Reg.Ne.LPA/GTE/19/06/005 (
No.51 Sivaji Cetony (East Extn)
Velendipalayam(P0O), (

CBE - 25 Ph. 8430 10763
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Member Secretary, (1/C).,
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who has the qualification of M.Sc(Geology).,Ph.D., and experience in the relevant
field for 20 Years.

He has been given the Registration No. Coimbatore LPA/GTE/19/06/005
on 24.06.2019. He shall be required to comply with the duties and responsibilities

prescribed by the Government of Tamil Nadu in Part V, “Registration of
Professionals”, Tamil Nadu Combined Development and Building Rules, 2019
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DEPARTMENT OF CIVIL ENGINEERING
Soil Investigation Report

Date: 23.06.2023

From To

Head of the Department Aadhavan Constructions
Department of Civil Engineering, Near Annai Apartment,
Karpagam Academy of Higher Gayathri Nagar West,
Education, Erode Road, Karur -2.

Coimbatore-21

Respected Sir,

Sub: Dept. qf Civil Engg. - Karpagam Academy of Higher Education —Proposed
Construction of Residential Building— Soil test — investigation report — Reg.
Ref. Ltr. Dt: 19-06-2023.

The Geotechnical investigation report for proposed Construction of
Residential Building in S.F.No.415/11, kothai nagar, Plot No.66, 67, 70, 71, in Karur
District enclosed herewith in duplicate. The receipt of the report may please be

acknowledged.

Yours truly

— Br!?(l --@{}

HoD/CIVIL

Dr. N. BALASUNDARAM, ME., Ph o
PROFESSOR ' HOD
EYPARTRENT OF CIVIL ENGINEERING

—

KARPAGAM ACADEMY OF HIGHER EDUCATIUN 1

Encl: Pollachi Main Road, Eachanari Post,
Coimpatore 641011

Soil Investigation report.

* Any correction in the certificate including Annexures not attested shall invalidate this certificate
* This certificate is issued for test conducted on samples tendered only.
* This report shall not be reproduced except in full without the written approval of the laboratory.
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COLUMN SCHEDULE 2 DO NOT BCALE ANY DRG. POLLOW FIGURED (
ORI REINFORCMENT DETAILS S AL COMNSIONS ARE TO BE VERTED PROPERLY AT
NO Size GROUND [ ocrrioon| SECOND THIRD FOURTH | TERRACE CeeE B DS e T S 3 Sonmce
FLOOR FLOOR FLOOR FLOOR FLOOR e At he voms s 13 cumm avr cormana
C1 300 X 600 | 4Y25+14Y20 18Y20 8Y20+10Y16 | 4Y20+14Y16 18Y16 AY16+14Y12 Y8/150 RELEVANT DA STANDARDS. o
c2 300X600| 18Y20 8Y20+10Y16 |4Y20+14Y16| 18Y16 [4v1e+14Y12 18Y12 Y8/150 i w“ﬁ”'“ﬁ“ﬁ%“#@m
C3 300 X 530 | 4Y25+12Y20 16Y20 10Y20+6Y16 | 4Y20+12Y16| BY16+6Y12 | 4¥Y16+12Y12 Y8/150 CONTRACTOR AU VEFOFY. ALL DOOISIONS ON TE
c4 300 X 530 16Y20 10Y20+6Y16 |4Y20+12Y16| 8Y16+6Y12 |4Y16+12Y12 16Y12 Y8/150 ey T E RN T TS RO
c5 230%530 | 12Y20 BY20+6Y16 12Y16 | 8Y16+4Y12 | 4Y16+8Y12 12Y12 Y8/150 & ANY DISCREPANCY I TIE DRG.SALL BE BROUCHT
c6 230 X 380 | 4Y20+6Y16 10Y16 6Y16+4Y12 | 4Y16+6Y12 | 10Y12 10Y12 Y8/150 SPECIFICATION 4
FOOTING SCHEDULE: bl W
: T SR R P R e
FOOTING | cpr | pepTH il R
NO REINFORCEMENT M e oot ot (
Wﬂwm-t-
F1 2.3X2.3| 600.00 |Y16/125BOTH WAYS : W e e :
e e i %0
F2 2.1X2.1| 530.00 |Y16/150 BOTH WAYS o {
Tom owham mate  F 1o
F3 2X2 530.00 |Y12/125 BOTH WAYS &%ﬂ;”? o ame
F4 1.8X1.8| 450.00 |Y12/150 BOTH WAYS e mu i (
F5 1.7X1.7| 450.00 |Y12/150 BOTH WAYS O Vo % W8 EHOCTIE
F6 1.6X1.6| 450.00 |Y12/150 BOTH WAYS
PLINTH BEAM SCHEDULE:
BOTTOM STEE P S £ TIRRUPS
BEAM o EL TOP STEEL STIRRUPS
NO | STRAIGHT |CURTAIL | MIDDLE LHS RHS ENDS | MIDDLE
PBL | 230x 300 Y12 2Y12 Y16 IVI6+2Y12 | 2V16+2Y12 | 2L Y8/150 | 2L Y8/200
PB2 | 230x450 Y16 Y16 Y16 3Y16 JLY8/150 | 2L Y8200
PB3 | 230 x 450 3Y20 2Y20 2Y2042Y 16 | 2Y20+2Y16 | 2L Y8/150 | 2L Y8200 (
PB4 | 230x 450 3Y20 s 4Y20 AY20+4Y16 | 4Y20+2Y16 | 2L Y&/150 | 2L Y&/200 {
PR3 | 230 x 450 4Y20 = 4Y20 AY2042Y16 | 2Y20+2Y16 | 2L YR/150 | 2L Y8/200 [
PB6 | 230 x 450 w12 Y12 2Y12 3Y20 2L Y&/150 | 2L Y8/200
{
PR7 | 230 x450 IYl6 w12 3Y20 V20 L Y8150 | 2L Y8/200 B o e nom i e v
: B  owecs coun mees o7 mon Lo }
PB& | 230x450 3Y20 s Y16 Y16 Y16 2L Y8/150 | 2L Y8/200 [ By et osssety v SRR
(
TYPICAL FLOOR BEAM SCHEDULE: ‘
BEAM| o0 BOTTOM STEEL TOP STEEL STIRRUPS
NO - STRAIGHT | CURTAIL |MIDDLE|  LHS RHS ENDS | MIDDLE (
FB1 | 230 x 600 3Y20 3Y20 2Y20 6Y20 6Y20 2L Y10/150 | 2L Y10/200 :
{
FB2 | 230 x 600 3Y20 6Y20 6Y20 6Y20 2L Y10/150 | 2L Y10/150 T
. sl [ o o . WS Rk e -BIGGERDIA {
FB3 | 230x450 [ 2Yi6+2Y12 Y16 4V16 1Y 16 ALYSA50 | 2L Y8200
l1ssuep ror consTRUCTION]
FB4 | 230 x 430 2Y20 Y16 2Y16 2Y16 2L YR/150 | 2L Y8200 | [ , (
FB3 | 230 x 330 6Y 16 V16 Y16 6Y 16 6Y 16 AL YS/150 | 2L Y8200 g PLANKET -@*r
FB6 |230x330| 5vie 2720 W16 | 3v20:3Y16 | 3Y2043Y16 | 2L Y10/150 | 2L Y107150 | [ — —
FB7 | 230 x 300 Y16 Y12 3Y20 3Y20 AL YR30 | 2L Y8200 el
FB& | 230x 450 320 =i Y16 Y16 3V 16 AL YIS0 | 2L Y8200 z TS i
FBY [ 230 %430 | 2Y16+2Y12 el W6 | AY16-2Y12 | 3VI6+4Y 12 | 2L YR30 | 2L Y8200 ' FITI'II (
FBIO | 230x530 | 4vie 2v12 V16 Y16 syl | aLysnso | sLysnog | [ASEOCIATES oo,
ik - LRl = JI{




L

¢ TYPICAL FLOOR SLAB DETAILS

NOTES: -

1. ALl DIMENEIONS ARE I¥ FEET ANT INCHES UNLESE

| SLAB [ BOUNDRY [ SHORTER SPAN | LONGER SPAN|  SLAB [\ oo o] |2 = e
( MARK |CONDITION| DIA [SPACING c/c| DIA[SPACING c/c| THICKNESS ey PO O TS TR
h | 4 ALL DRAWINGS ARE TO BE READ [N CORJUNCTION
| ps1 [TWOWAY[102] 150  [102] 200 6" [ e
( FS2 | TWO WAY | 10# 150 10% 200 6" e
| 8. UNLESS %;.UE s &I EHOWN ON ANY
(1 _Fs3 [Twowavlios| 175 Ji0#] 200 5" PR R
| Fsa |TwowaAy|ior| 150 |iog] 200 6" R e e i e
( | FS5 [CANTILEVER[12#| 150 |10#| 200 6" A s Wt e
SPECIFICATION
(  TERRACE FLOOR BEAM SCHEDULE: ERRemarasnT
I_E E BOTTOM STEEL TOP STEEL STIRRUPS e W
([ For| sizE e e
| NO STRAIGHT | CURTAIL | MIDDLE LHS RHS ENDS | MIDDLE | iexsrs Zsmasss=
| | TBI 230 X 530 Y20 V16 2¥20 6Y20 6Y20 2L Y10/150 ) 2L Y10/200 %ﬁmm%”
= e ww FED
{ TB2 230 X 530 3Y20 - 6Y20 6Y20 6Y20 LY 10/150 ) 2L Y 10/150 %ﬂ-ﬁt‘:‘? Al g S
, | B3 | 230x380 | 2viesavia = Y16 4Y16 Y16 | 2L YSA50 | 2L V8200 | SR DA e
{ RO vk 45 g (0w oS Ly
| 7B+ | 230x380 | 2v20 — Y16 Y16 2v16 | 2L Y8150 | 2L Y8200 %??%E’:ﬂ
(s | 230x450 | Y6 216 W16 6Y16 svi6 | 2Lvsiso | 2L venoo | EEEEEERREE L mam—
| | 186 | 230x450 | svie 2Y20 avie  |3va0esvie| 2OV Lo vigso| 2 vionso |BEEES RS SR B
| ™87 | 230x300 | 3vie =2h Y12 Y20 3v20 | 2L Y8150 | 2L Y8200
\ : TBS 230 % 450 3IY20 - Y16 Y16 Y16 2L Y8/150' | 2L Y8/200
| e | 230x4%0 [2vigeavia| aviz avie  [avieravia| SYIYEL o vaiso | 2L varoo
| T8I0 | 230x450 | 4vi6 w12 2Y16 5Y16 SY16 | 2L Y8150 | 2L Y8200
TERRACE FLOOR SLAB DETAILS
‘ SLAB BOUNDRY | SHORTER SPAN | LONGER SPAN SLAB REMARKS
MARK [CONDITION| DIA |SPACING c/c| DIA|SPACING c/c| THICKNESS|
L Rrey |Twowav[io#] 150 [10#] 200 6"
( RS2 [TWO WAY | 10# 150 10# 200 6"
RS3 | TWO WAY | 10# 175 | 0# 200 51 B socms o nes o nes inm
\ | RS4 |TWO WAY|]0# 150 10# 200 6" - e ol
( o Ry
Jema i
N L o
| n
: i =
mm o ~SMALLER DIa

® - BIGGER DIA

{ISSUED FOR CONSTRUCTION|

ATM

ASSOCIATES -




DIRECTORATE OF TOWN AND COUNTRY PLANNING
(Government of Tamil Nadu)
(807 Anna Salai, Chennai 600 002)

TIRUCHIRAPPALLI REGIONAL OFFICIE

(Kajamalai Main Road, Kajamalai, Tiruchy 620 023) f'

PROFESSIONAL REGISTRATION CERTIFICATE

This is to certify that Thiru A TMOHAN has enrolled as
STRUCTURAL ENGINEER GRADE - I (SE) with this office who has the
qualification of M.TECH in STRUCTURAL ENGINEERING and

experience in the relevant field for 9 years.

He has been given the Registration No.SE/Gr-1/TR/
May 2019/005 on 18.05.2019. | '

He shall be required to comply with the duties and
responsibilities prescribed by the Government of Tamil Nadu in Part V,
“Registration of Professionals”, Tamil Nadu Combined Development and
Building Rules 2019, approved vide G.0.(Ms).No.18 MAWS (MA1)
Department dated.04.02.2019.

This Registration is valid up to 17.05.2024
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v/ our services doesn't just end there
,,/7'4—

Buying & Selling Services

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

Legal & Documentation Services

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

Property Development & Approvals

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

NRI & Investment Services

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

Compliance & Special Services

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

Verified ¢ RealEstate”
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v/, empowering your real estate decisions
with smc:rt/t/o/g,l__'_s,

Property Valuation & Cost Estimation

“ Guideline Value, Apartment Composite Value, Stamp Duty & Registration Fees
Calculator, Building Value Calculator, Capital Gains Calculator, Area Unit
Converter, Length Unit Converter

Ownership, Compliance & Legal Verification

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

Zoning & Land Use Analysis

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

Property Documentation & Workflow Tools

\/ Forms & Templates, Document Generator, Document
Translation, Dictionary

Vastu & Property Management Tools

V Home Vastu Shastra, Plot Vastu Shastra, Property
Management

Verified ¢ RealEstate”
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Verified ¢/ RealEstate”

We’re honored to be part of your
real estate journey

3/350/2 Mettukuppam, hello@verified.realestate
OMR Thoraipakkam, +91 9996 12 9996
Chennai, India www.verified.realestate
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