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Structural  Design Cadewlation  for - Construction  of  COMMERCIAL CUM
RESIDENTIAL(S+3) BUILDING AT PLOT NO:PC-51, RAZACK GARDEN MAIN
ROAD, ARUMBAKKAM
1.0 DESIGN BRIEF:

THIS DOCUMENT PLAN SHOWING THE PROPOSED CONSTRUCTION OF A
COMMERCIAL CUM RESIDENTIAL BUILDING AT PLOT NO:PC-51, RAZACK GARDEN
MAIN ROAD, ARUMBAKKAM, CHENNAI-600106.T.SMNQ:5PART, BLOCK NO:22, OF
ARUMBAKKAM CILLAGE, GREATER CHENNAI CORPORATION, ZONE:08,
DIVISION:108.

2.0 GENERAL DESIGN CRITERIA
2.1. Description of the structure

The Commercial Cum Residential Building consists of Stilt Floor +3 Upper floors and the structure is
designed as a RCC framed structure. '

1. Size of the building : 46.93 X 9.14M

2. Height of the building 1 12.00M

3.  Number of storeys above GL : Stilt Floor +3 upper floors

4. Floor to floor height of this building  : Ground and First flooys - 3.0m

: Typical floor —3.0m :

5. Type of foundation : Pile foundation as per geotechnical report

2.2, Materials Used

Following materials are generally used in the design of the various components of the structure.
For Concrete Structure

*  M25 grade concrete for all reinforced concrete parts of the structure

e  Fe500 grade Structural reinforcement steel

o Masonry for all walls : Brick / Block
2.3. Design Codes & Standards

Following codes and specifications have been generally used in the design of the members of the
structure.
* |S456:2000 Code of practice for Plain and Reinforced concrete
e SP:16 Design Aids for Reinforced concrete '
s |5875:1987 Design Loads for building and structures
* 1518932002 Criteria for Earthquake Resistant design of structures
IS 13920: 1993 Ductile Detailing of R.C structures subjected to Seismic forces
5P: 34 Handbook on Concrete Reinforcement & Detailing

IS 800 : 1984 Code of practice for genera! construction in steel

IS 2062 : 1999 Steel for general structural purposes specification
IS 1786: 1985 Specification for high strength deformed bars and wires for concrete
reinforcement
3._0_ l_.OAD'ING
Primary Load:
e Dead Load (DL)
s Live Load (LL)
3.1. Dead load (DL)

Material weight




Structiral  Design  Cualenlation for  Construction of  COMMERCIAL CUM
"RESIDENTIAL({S+3) BUILDING AT PLOT NO:PC-51, RAZACK GARDEN MAIN
ROAD, ARUMBAKKAM -

s Density of Concrete =25 kN/m?

s D.L due to partitions

(Light Partition as per IS-§375) =1.50 kN/m?

* D.L due to floor finish 50mm thick = 0.05x25 = 1.25 kN/m®

3.2. Live load (LL)

Minimum Uniformly Distributed Live Loads:

Occupancy or use Live Load (kn/m?)
All rooms and kitchens 2.00

Toilet and bath rooms 3.00
Corridors, passages, staircases 3.00
Balconies 3.00

Terrace Floor 1.50

Basic wind speed =50 m/sec
Seismic Zone =Zone lll

' 3.5 Loading Combinations

The following combinations of Loads as per IS 1893 is considered in the STAAD Analysis

e 1.5(DL+LL}
o 1.2(DL+LL) :
The below load combinations are used to check the structure in serviceability condition.

o 1.0{DL+LL)

4.0 STRUCTURAL MATERIAL:
4.1 Concrete Material Specifications:

Concrete compressive cube strength - 25 N/mm?
Minimum cement content - Refer standard drawings for general &
Legends
Cement type - OPC
Free water cement ratio - 0.5 (Maximum)
Nominal maximum size of aggregate - 20mm UNO
4.2 Reinforcement:
“Steel reinforcement shall be deformed bars, the characteristic of reinforcement bars shall conform to
the following specification: i
Grade of Steel Actual Yield Strength (MPa)
Grade Fe500 Minimum 500 MPa,

4.4 Concrete cover:

Cover for Reinforcement is considered as per Table 16A of NBC, for a Fire resistance of 2 hrs.
* Raft Slab = 50mm

e Footing =50mm
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Strwetral  Design  Calewdation for  Construction of COMMERCIAL CUM
RESIDENTIAL{S+3) BUILDING AT PLOT NO:PC-51, RAZACK GARDEN MAIN
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e RCWall =30mm

e Columns = 40mm
¢ Beams ‘ = 30mm
s Slabs =25mm
5.0 Structural Description
5.1. Method of analysis
Structure anal\.(sis & design:
The structure is analyzed as a Space frame structure in STADD Pro Vi8. Columns, Footing, Basement

walls, slabs, Beams and Staircases are designed as reinforced concrete"_members.

5.2. Framing System, Analysis and Design

Limit State concept of design will be used as per 1S: 456-2000 & SP - 16. The detailing of

reinforcement shall be done satisfying the requirements of IS: 456-2000, SP-16, I5: 13920, 15: 4326-
1993 and 5P-34.

The Slabs and beams are checked for deflection as per 1S 456:2000. Cover for Reinforcement is

considered as per Table 16A of NBC, for a Fire resistance of 2 hrs.
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DOCUMENT. NO, DATE | DESIGNEIDATE
PROJECT] COMMERCIAL CUM RESIDENTYAL(S+3) BUILDING AT PLOT|
NO:PC-51, RAZACK GARDEN MAIN ROAD, ARUMBAKKAM
TITLE - Design for 2 Short Column with Biaxial Bending REVISTIN FIATE[ ™ |CHEERED DATE
CL. NO. DESIGN CALCULATIONS REFERENCES
i I\MV
Column No: o Az, CRITICAL LOAD CASE:
5 i
' T Y L A +
1.0 Basic Data a % I" XD Mx
11|  Material Data v
Grede of Cancrete . 3 M 25
Grede of Steel Fe 500
1.2 Codal Data
Nomina! Cover E 44 mm Cl 26.4.2.1,15456:2000
Diameter of the Bar = 25 mm 2 12 mm
d = 52.5 mm
1.3 Basic Dimensions
Unsupported Length of the Calurmn Lox = 3000 mm
Loy = 3000 mm
L = 3000 mm Table 28 ,
Ley = 30060 mm 15456: 2000
Size of the Column BXD = 300 X 450 mm
i4 Analysis Results
Factored Axial Load P, = 7B0.0 kN STAAD
Factored Moment My = 22,00 kNm OUTPUT
Factored Moment My = 71,00 kNm
2.0 Check for Sienderness
Slenderness Ratio about Major Axis Lex/ D =. 6667
Slenderness Ratio about Minor Axis Ley/ B = 10.000
Since Leff / LLD <12 Designed as Short Column Cl25.1.2, 13456:2000
si.o Check for Eccentricity
Minimum Eccentririty e, = L,/S500+D/30 = 21.0 mm  >20 Cl25.4
g = lg/S00+B/30 = 160 mm <20 [S456:2000
31 Moments Due to Minimum Eccentricity .
Me, = 16.38 kN.m
Me, = 15.60 kN.m
4.0 Deasign Moment
Design Moment. about X axis Mue = 22.00 kN.m
Design Moment about Y axis My = = 71.00 kN.m
5.0 Uniaxial Moment Canrying capacity of the Section about X & Y- axis
d/p = 0.117
d/B = 0.175
Assume the Reinforcement Percentage p = 2.00
o/ fo =] 0.080
pu/ f4BD = 0.231
Reinforcement distributed equally on four sides 4
My / £ BD° = 0.137 Chart 43 - 46
My / foDB* = 0.119 SP 16 1980
Moment carrying capacity about ¥ axis Mua = 207.89 kiN.m
Moment carrying capacity about Y axis My = 120.61 kN.m

@ 1of2
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DOCUMENT. NO. DATE |DESIGNELDATE
PROJECT] COMMERCIAL CUM RESIDENTIAL({S+3) BUILDING AT PLOT g
NO:PC-51, RAZACK GARDEN MAIN ROAD, ARUMBAKKAM
TITLE Design for a Short Column with Biaxial Bending REVISION Dil;  |CHECHED(DATE
CL. NO, DESIGN CALCULATIONS REFERENCES
6.0 Calculation of P,
P =0.45 fy A+ D75, Ay = 2500.88 kN C139.6 , I5456:2000
PPy = 0312
i = 1.185 Cl39.6 , I5456:2000
70 Criteria for Biaxial Bending (Bresler's Formulation)
(Muy/Moga )7 + (M /M0 )" = 0.603 < 1 C139.6 , 1S456:2000
Harnce Safe
8.0 Longitudinal Reinforcement .
Area of compression Steel Areg = 2700 mm
10 Nos # + Nos Y20 Ao = 3142 mm*
8.1 Check for Minimum & Maximum Area of Steel
Minimum Area of steei  { 0.8 % -of Aydir) B 441 mm* Ci26531a&b,
(Based on the area of concrete reqd 1o resist direct stress) IS 456 : 2000
Maximum Area of steel {4 % of A;) -] 5400 mm*
441 < 3142 < 5400 mm*
Area of Steel is with in the permissible limit ; Hence 0.K
9.0 Transverse Reinforcement
9.1 Diameter of Transverse Reinforcement = 8 mm E 6 mm C126.53.2c2),
9.2 Spacing of Lateral Ties :
i}  Least Lateral Dimension of the column = 300 mm Cl26.5.3.2c 1},
iiy 16 times the Smallest dia of Longitudinai Steel = 320 mm IS 456 : 2600
iii) = 300 mm
Reqd. Spacing of Ties (Minimum of the above) = 300 mm

Provide & mm dia Lateral Ties @ 300 mm Spacing
Provide closer spacing on either side of the column above and below beam / slab,

e 2 of 2



TITLE : Pilecap Design by Bending Theory Designed : _ Date: 29-Aug-2024

SUBJECT  Two(2) Pile Group - TYPE P2 | Checked :  Date: 29-Aug-2024
COMMERCIAL CUM
_ RESIDENTIAL(S+3) BUILDING AT . _
PROJECT * bl OT NO:PC-51, RAZACK GARDEN JobNo. :  PageMNo:

MAIN ROAD, ARUMBAKKAM

Pile spacing from center to center should not exceed 2.5 times the pile diameter

Total Column Axial l.oad N= 500 kN (Service Load)

Total number of piles = 2 Nos,
Pile Axial Load P= 250 kN/pite
Combined Load Factor Lf= 15
Edge of pile to edge Cl= 150 mm
of pilecap distance C2= 150 mm
1, Pile cap geometry
Pile diameter, D= 450 mm Y
Pile spacing, S= 250 xD -
¥ *4
Pile cap length L= 1880 mm '
Pile cap breadth B= 750 mm c ’
Pile cap depth H= 750 mm T =T
oA D o
Column length Cx= 230 mm Sk R
Column breadth Cy = 450 mm G,
Bottorn cover c= 50 mm = =
Top cover = 50 mm <__E_A
Side cover cs= 50 mm e L »l
Minimum pilecap depth = 75 mm
{Per Reynolds's Handbook)
2, Pil rial
Concrete strength fw= 25 N/mm?
Steel strength fy= 500 N/mm2
Partial safety factor for strer Oms = 1.15
3. Reinforcement design
K - d'rﬂﬂ!‘gn L
Yile center to pile cap center distance = 565.0 mm
ile center to column face distance = 450.0 mm
Bar diameter, f = 25 mm
Ultimate design mor%ent My = 168.8 kNm
Eff. depth d, = 6872.5 mm
K = My/bd™, = 0.0190 < 0.156, S0 O.K !
Leveram 2, = 653.1 mm
inforcement required Reinforcement provi
Ty /(1gms " f, "D = 731 mm2 As prov = 3436 mm?
Ne. of bars = 2 Nos. . No. of bars = 7 Nos. QK
Barspacing = 625 mm Bar spacing = 104 mm

100As/bd = 0.67

T.C. Lim/Pllecap xlafPcap-2 -
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Footing Design
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Plinth Beam Design



TITLE  : Pilecap Design by Bending Theory Designed : Date - 29-Aug-2024
SUBJECT  Two(2) Pile Group - TYPE P2 Checked : Date:  29-Aug-2024
COMMERCIAL CUM .
. RESIDENTIAL(S+3) BUILDING AT - ,
PROJECT by T NO:PC-51, RAZACK GARDEN Job.o. ; FROENOE
MAIN ROAD, ARUMBAKKAM
Y - direction
Bar diamneéter, f = 16 mm
Eff. depthd, = 667 mm
Reinforcement required Reinforcement provided
Agyreg = 1692 mm?2 As prov = 1810 mm?
No. of bars = 9 Nos. No. of bars = 9 Nos, OX.!
Bar spacing = 221 mm Bar spacing = 221 mm

100As/bd = 0.14

4. Normal shear

X - direction
Vy= 375 kN
v = 0.73 N/mm2
ve= 0.55 N,’mm?
a,= 315 mm

Enhanced shear = 2.41 Nfmm > v, Normal shear O.K.

5. Punching shear

Allowable punching shear
Perimeter of column
Punching shear stress

4.00 N/mm?2
1360 mm

6. Bar anchorage
fou = 2.50 N/mm2 (Deformed Bar Type 2 Where f,, = b (f.,)"?
X - direction

Anchorage length required = 311 mm
Anchorage length available = 900 mm == Anchorage 0.K.

T.C. Lim/Pitecap.xisiPcap-2

-

0.80 N/mm2 ==> Punching shear QK.

Page 2 of 2



PROJEC DOCUMENT. NO, |DATE DESIGNNDATE
COMMERCIAL CUM RESIDENTIAL(S+3)
BUILDING AT PLOT NQ:PC-51, RAZACK GARDEN RMK:
MAIN ROAD, ARUMBAKKAM
TITLE REVISION DATE CHECKE|DATE
- RMK
CL. NO. BEAM DESIGN CALCULATIONS REFERENCES
Shear = 149 kN
Nominai Shear Stress w o o= 1,92 MN/mm‘ Cl 40,1, I5456: 2000
Permissible Shear Stress o= 092 N/mmf B = 1000
Maximum Shear Stress w,max = 25  Nfmm* Table 19, 1S456:200
Diameter of the Stirrup bar = 3 mm Table 20, IS456:200
Number of Legs = 2
Spacing of Shear reinforcement Required = 190.0 Cl 40.4, 15456:2000
Maximum Spacing of Shear Reinforcement = 250 Cl 26.5.1.5,15456:2C
Provide 8 mm dia 2 legged stirrups @ 190mm ¢/c spacing '
Support 2
Negative moment = 84 kNm
Hence the Section is designed as Doubly Relnforced Section
= M bd” = ]
Percentage of tension steel reqd Pe = 0.028 %
Percentage of compression steel reqd  Pe by 0 %
Required Area of tension steei Agt reca = 13196 mm*
Required Area of compression steel  As g = 0 mrm*
Detail of hars’
I st Layer II nd Layer
Nos Dia Nos Dia
Tension Reinforcement 3 16 4]
Aq provided = 603.186 mm"
Nos Dia Nos Dia
Compression Reinforcerr 3 16 0
Ay provided = 603,19 mm*
Percentage of - tension steel provided Pt = 0777 %  Hence O.K
Percentage of comprassion steel prov  Pe #0777 %  Hence C.K
Check for Shear
Shear = 149 kN
Nominal Shear Stress o= 192  Nmm‘ €140.1, 15456:2000
Permissible Shear Stress © = 092 Nmm B = 1000
Maximum Shear Stress wmax = 25  N/mm* Table 19, 15456:200
Diameter of the Stirrup bar = 8 mm Table 20, 15456:200
Number of Legs = 2 .
Spacing of Shear reinfercement Required = 190.0 Cl 40.4, 18456:2000
Maximum Spacing of Shear Reinforcemant = 250 Cl 26,5.1.5,15456:2¢
Provide 8 mm diz 2 legged stirrups @ 190mm c/c spacing
Span
Posltive moment {Span) = 24 Nm
Hence the Section is designed as Singly Reinforced Section
My/bd? = 3.325
Percentage of tension steel reqd Pe = 0.02% %
Percentage of compression steel reqd  Pc = 0 %
Required Area of tension steel At reqd = 13196 mm*
Required Area ¢f compression steel A gqq = 0 mm*




PROJEC! DOCUMENT. NQ. |DATE DESIGNIDATE
COMMERCIAL CUM RESIDENTIAL{S+3) -
BUILDING AT PLOT NO:PC-51, RAZACK GARDEN RMK
MAIN ROAD, ARUMBAKKAM
TITLE REVISION DATE CHECKE) DATE
RMK
CL. NO. BEAM DESIGN CALCULATIONS REFERENCES
1.1|Gegmentry Data
Beam Number = PB1
Type of Beam = Rectangular Beam
Support Condition = Continuous Beam
Width of beam b = 230 mm
Overall Depth of Beam D = 380 mm
Dia of bar t© = 25 mm
Nominal Cover « = 30 mm 5 456:200 Table 19
Cffective Depth d 3325 mm- b 456:200
Fffective Cover = 425 mm C123.0
Effective Span of beam le = 4500 mm
Concrete grade = M 25
Steel Grade = Fe 500
Prim = 0.944 %
Pt,min = 0.170 % 5 456200
Pt B Panax 4.00 % Ci26.5.1.1
1.2|Force Input
Left negative moment  {Support 1} 84 kNgn
Mid span positive moment = 84 KNm
Right negative mement {Support 2} = 84 kNm
Shear @ (Support 1) 149 kN
Shear @ (Span) =] 149 kN
Shear @ (Support 2) = 149 kN
1.3|Limiting Moment
Muim = 0,133 fyxbd* = §7.11 kNm
1.4| Area of Steal
Minimum Area of Ste = 0.17% bd = 1319625 rm’
Support 1

Negative moment (Support 1)

Hence the Section is designed as Singly Reinforced Section
M, fbd*

Percentage of tension steel reqd Pt
Percentage of compression steel reqd  Pc
Renuired Area of tension steal At requ

Required Area of compression steel  As reqd

il of bar:
1 st Layer

Nos Dia

Tension Reinforcement 3 16
Ay provided

Nos Dia

Comgpression Reinforcemr 3 16
A, provided

Percentage of tension steel provided P
Percentage-of compression steel prov P

- 84 kNm

= 0028 %
= 4] %
= 13196 mm"
= 0.00 mm*

II nd Layer
Nos Dia

603.19 mm"

Nos Dia
4]
603.19 mm®

= 0777 %, HenceO.K
0.777 %  Hence O.K




PROJEC DOCUMENT. NO. (DATE DESIGNIDATE
COMMERCIAL CUM RESIDENTIAL(S+3)
BUILDING AT PLOT NO:PC-51, RAZACK GARDEN RMK
MAIN ROAD, ARUMBAKKAM
TITLE REVISION DATE CHECKEI DATE
RMK
CL. NO. BEAM DESIGN CALCULATIONS REFERENCES
Detail of bars
I st Layer II nd Layer
Nos Dia Nos Dia
Tension Reinforcement 3 16 0 [
Ay provided = 603,19 mm*
Nos Dia Nos Dia
Compression Reinforcerr 3 16 4]
A provided = 603.19 mm*
Percentage of tension steel provided Pe = 0777 %  Hence 0K
Percentage of compression steel prov. P = 0777 % Hence 0K
Shear = 149 kN.
Nominal Shear Stress W o= 192  N/mm* Cl 40,1, 15456:2000
Permissible Shear Stress o= 092 Nmm’ B = 1000
Maxirmum Shear Stress wmax = 25  Nfrmm* Table 19, 15456:200
Diarmneter cf the Stirrup bar = B8 mm Table 20, I1S456:200
Nurnber of.Legs = 2
Spacing of Shear reinforcement Required = 190.0 Cl 40.4, 15456:2000
Maximum Spacing of Shear Reinforeement = 250 Cl 26.5.1,5,15456; 2C
Provide 8 mm dia 2 legged stirrups @ 190mm ¢/c spacing
Chaeck For Deflection
Basic Value = 26 CL23.2, 15456:200C
Service Stress in Steel f; = 6344 Nmom®
Modification Factor(Tenslon Reinforcement) F, = 2,00
Allowable Span/Depth = 52,00
Actuai Span/Depth = 13.33 Hence Safe
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Floor Beam Design




PROJEC COMMERCIAL CUM RESIDENTIAL(S+3) BUILDING | PO-UMENT. NO. BATE [DESIGNED [DATE
AT PLOT NO:PC-51, RAZACK GARDEN MAIN ROAD, RMK
ARUMBAKKAM
TITLE REVISION DATE CHECKED |DATE
RMK
CL. NO, BEAM DESIGN CALCULATICNS REFERENCES
Nos Cla Nos Dia
Compression Relnforcen 3 20 3 20
Ay provided = 186496 mm®
Percentage of tensicn steel provider =Y 1302 %  Hence QK
Percentage of zomprassion stes| prc [ 1302 % Hance O
Shear = 241 kN
Nominal Shear Stress W= M8 €1 40.1, 15456:2000
Permissible Sheat Stress woom o 092 ymmE g = Loo0
Maximum Shear Stress wmax - 25 Nfmm? Table 19, 19456:2000
Diameter of the Stirrup bar - 8 m Tabie 20, 15456:2000
Number of Legs = 2
Spacing of Shear reinforcement Required 190.0 Cl40.4, 15456:2000
Maximum Spacing of Shear Reinforcement S 300 €l 25.5.1.5,15456: 2000
Provide 8 mm dlla 2 legoed stirrups @ 190mm ¢/¢ spacing
Support 2
Negative moment = 254 kiNm
Hence the Section |s designed as Doubly Reinforeed Sectlon
M/bd* = 3.637
Percentage of tensien steel reqd Y = 1023 %
Percentage of compression steel rec o - 0.085 %
Requlred Area of tension steel Agt rege = 148079 mm?
Required Area of compression steel Ay ey = 12304 md?
Dotall of barg
Tst Layer IInd Layer
Naos Dia Nos Dia
Tension Relnforcement 3 20 3 9
Ax  provided = 1884956 mm*
* Mos Dla Nos Dia
Compression Reinfercen 3 20 3
Ay pravided = 188456 mm*
Percentage of tenslan steel providec e = 1302 %  Hence O.K
Percentage of compression steel pre Pc = 1302 % Hance O.K
Shear = 241 kN
156 5
Nominal Shear Stress W Nfmm C140.1, 15458:2000
Barmissitle Shear Strass = 0 e B E L2000
Maximum Shear Stress wmax ~ 25 Nmm Table 19, 15456:2000
Dlameter of the Stirrup bar - 8 mm Table 20, 15456:2000
Nurnber of Legs - 2
Spacing of Shear reinforcement Required = 1800 Cl 40,4, 15456:2000
Maximuin Spacing of Shear Relnforcement = 300 Cl 26.5.1.5,15456: 2000
Pravide 8 mm dia 2 legged stirups @ 190mm ¢/c spacing
Span
Posltive mament (Span) N 54 kNm
Hence the Section 13 designed as Doubly Relnforced Section
My/bd? = 335
Pereentage of tenslon steel reqd I 1023 % ‘
Percentage of comprassion steel rec Be = 0085 %
Required Area of tension steel Aot rea = 148079 mm® .
Required Area of compression steel A e = 12304 mm¥




PROJEC] COMMERCIAL CUM RESIDENTIAL(S+3) BUILDING DOCUMENT. NO. DATE DESIGNED |DATE
AT PLOT NO:PC-51, RAZACK GARDEN MAIN ROAD, RMK
ARUMBAKKAM
TITLE REVISION DATE CHECKED |[DATE
RMK
CL. NGO, BEAM DESIGN CALCULATIONS REFERENCES
1.1|Geomentry Data
Beam Number = 83
Type of Beam = Rectangular Beam
Support Condition = Continuous Beam
Width of beam - 30 mm
Everall DepthjoffBean ATPLOTMC D = 55 mm
Cia of bar JAGADANMB! @ 25 mm
Nominal Cover o o= 30 mem IS 456:2000 Table 19
Effective Depth d = <485 mm 15 456:2000
Effective Cover = @5 am cz3.0
Effective Span of beam lg = 3700 mm
Concrete grade = M 25
Steel Grade = Fel00
Prim = 058¥%
Ptmin = D.170% 15 456: 2000
P& Pemax = 400% 126511
1.2 Force Input
Left negative moment  (sypport 1) = 234 kNm
Mid span positive moment - 254 kKNm
Right negative moment (Support 2) 15 754 KN
Shear @ (Support 1) - 41 W
Shear @ (Span) - 41 N
Shear @ (Support 2) = @ W
1.3 | Limiting Moment
My = 0133 fybd = 232.22 kNm
1.4|Area of Steel
Minimum Area of € = 0,17% bd = 246075 mm’
Support 1
Negative moment {Support 1) = 254 kNm
Hence the Section is designed as Doubly Reinforced Sedtion
My/bd? = 3637
Percentage of tension steel read B = 1023 %
Percentage of compression steel rec Pe = 9085 %
Required Area of tension steel Actrege = 1sg07e  mai’
Requireg Area of compression steel A rg = 1234 W’ -
Detail of bars
1 st Layer II nd Layer
Nos Dia Mos Dla
Tension Reinforcement 3 20 20

3
Ay provided = 1884.96 mm*




PROJEC COMMERCIAL CUM RESIDENTIAL{S+3) BUILDING |OCUMENT. NG, TDATE — [DESIGNED [DATE
AT PLOT NQ:PC-51, RAZACK GARDEN MAIN ROAD, = RMK
ARUMBAKKAM
TITLE REVISION DATE CHECKED |[DATE
RMK
€L, NO, BEAM DESIGN CALCULATIONS REFERENCES
Detail of bars
I st Layer II nd Layer
Nog Dia Nos Dla
Tension Reinforcement 3 20 3 1
A provided = 188496 mm* N
Nos Dia Nos Dla
Compression Relnforcen 3 20 3 20
Ay provided = 188496 mm"
Percentage of tension steel provider - 1302 %  Hence QK
Percentage of compression steel pre Pc = 1302 %  Hence QK
Shear 241 kN
Nominal Shear Strass o= 166 N/mm' C1 40,1, 15456:2000
= 0.92 P = 1000
Permissible Shear Stress e N/mm’ B
Maximum Shaar Stress Twemax 25 Nfmm? Table 19, 18456:2000
Diameter of the Stirrup bar g mm Table 20, 15458:2000
Number of Legs . 2
Spacing of Shear reinforcement Required 1500 Cl 40.4, 15456:2000
Maximum Spacing of Shear Relnforcement = 300 Cl 26.5.1,5,15456:2000
Provide 8 mm di2 2 legged stirrups @ 190mm &fe spadiag
Check For Deflectlon
Baslc value - 25 €1.23.2, 13456:2000
Service Strass In Steel f, = .227.82 N/mm’
Modllficatien Facter{Tanslon Reinforcement) Fr = 0.57
Allowable Span/Depth = 2822
Actual Span/Depth = 767  Honee Safe




Structural - Design  Calcuiation  for  Construction of  COMMERCIAL CUM
RESIDENTIAL{S+3) BUILDING AT PLOT NO:PC-51, RAZACK GARDEN MAIN
ROAD, ARUMBAKKAM

Floor Slab Design




. DOCUMENT.N{DATE
COMMERCIAL CUM RESIDENTIAL(S+3}

DESIGNED DATE

PROJECT BUILDING AT PLOT NO:PC-51, RAZACK
GARDEN MAIN ROAD, ARUMBAKKAM
TYTLE TWO WAY SLAB DESIGN REVISION DATE CHECKED |DATE
CL. NO. DESIGN CALCULATIONS REFERENCES
Long Span Direction
For positive moment oy = 0,028 Table 26 Cl D-1.1,
Positive moment M, 0,028 x 12.19% 3.242 = 3.49 KN-m IS 456 -2000
For nagative moment ay = 0.037 Table 26 CI D-1.1,
Negative moment M 0,037 x 12.19% 3.272 = 4.62 KN-m IS 456 -2000
Shearforce V, = 1219 x 3 x 1 = 19.50 KN
1.0.4|  Check Effective Depth for Max.Bending Moment
Depth required = (M, (0.13x fkxbB)? = 5648 mm Table C,SP 16 :1980
Depth provided = 126 -25-8/2 = 06 mm > 56.48 mm b X]
Hence the section is Safe against Bending
1.0.5|  Check Depth for Shear
MNominal Shear Stress: 1, =V, /bd = 020 N/mm? C1.40.1, 1S 456:2000
Design shear strengt ( . ) = 042 Nfmm? Table 19, IS 456:20C
k = 1.30 Cl.40.2.1.1,
k*r = 055 N/mm? 15 456:2000
T, < k¥« Hence the section is Safe against Shear
1.0.6| Check for Maximum Shear Stress:
Nominal Shear Stress: 1, =V,/bd = 020 N/mm? 1.40.1, IS 456:2000
Maximum Shear Stress (T, max ) = 31 N/mm? Table 20, IS 456:20C
0.5 %, mx = 155 N/mm?
2 <'_ 1 T, max Hance the section is Safe against Max.Shear § C1.40.2.3.1, IS 456:2
1.0.7 Reinfor nt calculation

Short Span Direction @ Support

1.151

Mu/bd® = 1061 x10°6
1000x 96 x 96
Pt = . 0.28 %

Table 2-4, SP16 1981




DOCUMENT.N{DATE DESIGNEDDATE
COMMERCIAL CUM RESIDENTIAL({S+3) N
PROJECT BUILDING AT PLOT NO:PC-51, RAZACK
GARDEN MAIN ROAD, ARUMBAKKAM
TITLE TWO WAY SLAB DESIGN RIiVISION DATE CHECKED |DATE
CL. NO. DESIGN CALCULATIONS REFERENCES
1.0| Design of Two Way Slab S3
1.0.1| Basic Input Data
Grade of concrete = M25
Grade of stesl = H##
Thickness of slab D = 125 mm
Clear cover cc = 25 mm Table 16 C1.26.4.2 ,
Effective thickness of slab (G 125-25-4 = 96 mm 1S 456 -2000
Unit weight of concrete = 25 KN/m? Cl 19.2.1, IS 456-200
Effective Shorter Span L = 32 m
Effective Longer Span = 64 m
Aspect ratio Lk = 200 = 2
Hence designed as Two way slab Cl D-1.11, IS 456-20¢
Edge Condition One Long edge Discontinuous
1.0.2 Load Data
Self Weight of Slab = 0.125x 25 = 3125 KN/m2
Floor finish = 1.500 KN/m?
Partition Load = 1,500 KN/m?
Sunken Filling = 0.000 KN/m?
Imposed Load = 2.000 KN/m* . 1S 875 (Part 2) -1987
Extra Load, (if Any) = 0.000 Kn/m?
Total load = 8125 KN/m?
Design load { Wu ) = 1.5 x 8.125 = EHEE KN/ Table 18 Cl 36.4.1
1S 456 -2000
1.0.3 Moment and Shear Calculations
Short Span Direction
o for positive moment 175 — 0.05% Table 26 Cl D-1.1,
2 — 0.065 ‘ IS 456 -2000
for 200 o, = 0.065
Positive moment M, 0.065x 12.19x 3242 = 8.11 KN-m _
o, for negative moment 1.75 — 0.077 Table 26 Ci D-1.1,
2 -+ 0.085 1S 456 -2000
for 200 a«, = 0.085
Negative moment M 0,085 x 12.19x 3.272 = 10.61 KN-m




DOCUMENT.N{DATE DESIGNEL DATE
COMMERCIAL CUM RESIDENTIAL(S+3)
PROJECT BUILDING AT PLOT NO:PC-51, RAZACK
GARDEN MAIN ROAD, ARUMBAKKAM
REV DATE CH DAT
TITLE TWO WAY SLAB DESIGN L=lel AT ECKER |DATE
CL. NO. DESIGN CALCULATIONS REFERENCES
Check for Spacing
Minimum of 1) 3d = 288 mm IS 456:2000
2) = 300 mm Cl:26.3.3.(b).1
3) = 334,93 mm
Therefore provide Y 8 @ 280 mm C/C
Long Span Direction @ mid Span
Mufbd® = 349 x1046 = 0379
1000x 96 x 96
Pt = 0,089 % SP16 :1980 Table 2-
Area of steel A¢ = #¥## x 1000x 96 = 85.233 mm? IS 456:2000
Minimum area of st¢ 00012 x 1000x 125 = 150.00 mm? Cl:26.5.2.1
Spacing of ¥ B bar 50.27 x 1000/ 150.00 = 334.93 mm
Check for Spacing
Minimum of 1) 3d = 288 mm IS 456:2000
' 2) 300 mm C1:26.3.3.00).1
3) = 334.93 mm
Therefore provide Y 8 @ 280 mm ¢/C
1.0.8| Check for Deflection: (Simplified Approach)
Basic Span/depth Ratio = 26 IS 456:2000 Ci1:23.2.1
% of Tension Reinforcement provided (p,) = 0349 %
Service stress of steel {f0.58 fy (Ast_R/Ast_F = 175.62 N/mm? 15456:2000 Fig 4
Modification Factor for Tension Reinforcemen = 1,98 Page 38
Allowable Span / Effective Depth Ratio = 51,51 1S 456:2000 C1;23.2.1
Actual Span/Eff Depth R =3.2x 1000/96 = 33.33

Hence Safe against Deflectior




DOGCUMENT.Nst DATE
COMMERCIAL CUM RESIDENTIAL(S+3)

DESIGNECDATE

PROJECT BUILDING AT PLOT NO:PC-51, RAZACK
GARDEN MAIN ROAD, ARUMBAKKAM
REVISION DATE CHECKED (DATE
TITLE TWO WAY SLAB DESIGN
CL. NO. DESIGN CALCULATIONS REFERENCES
Areaof steel Ac = #### x 1000x 96 = 269.25 mm’
Minimum area of stc 0.0012 x 1000x 125 = 150.00 mm? C:26.5.2.1
Spacingof ¥ 8 par 50.27 ¥ 1000/ 269.25 = 186.59 mm 1S 456 -2000
Check for Spacing
Minimum of 1) 3d = 288 mm
2) = 300 mm C:26.2.3.(b).1
3 = 186.59 mm IS 456 -2000
Thereforeprovide Y 8 @ 180 mm C/C
Short Span Direction @ Mid Span o)
Mubd® = 811 x1076 = 0.880
1000x 96 x 96
Pt = 0211 % SP16 ;1980 Tahle 2~
Area of steel As = ###%# x 1000x 96 = 202,93 mm’ 1S 456:2000
Minimum area of ste 0.0012 x 1000x 125 = 150.00 mm? C1:26.5.2.1
Spacing of ¥ 8 bar 50.27 x 1000/ 202.93 = 247.57 mm
Check for Spacing
Minimum of 1) 3d = 288 mm 15 456:2000
2) = 300 mm Cl:26.3.3.(b).1
3) = 247.57 mm
Therefore provide Y 8 @ 150 mm C/C 150
Provided % of Tension Reinforcement (pt) = 0349 %
Long Span Direction @ Support
Mubd® = 462 x10~6 = 0.501
- 1000x 96 x 96
Pt = 0118 % SP16 : 1980 Table 2-
Areacfsteel As = #### x 1000x 96 = 1133 mo? IS 456:2000
Minimum area of st€ 0.0012 x 1000x 125 = 150.00 mm’ Cl:26.5.2.1
Spacing of ¥ 8 bart 50.27 x 1000/ 150.00 = 334.93 mm

r




Structurel - Design Colewdaiion  for  Construction of  COMMERCIAL CUM
RESIDENTIAL(S+3) BUILDING AT PLOT NO:PC-51, RAZACK GARDEN MAIN
ROAD, ARUMBAKKAM

APPENDIX Il
GENERAL ARRANGEMENT DRAWINGS
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6, 1 CO | I=0"x 26"
7. C7 F=0" x 2'-0°
& 8 oIy Y
NOTE:
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. DRAWING NO: Q014
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PCI
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. PILECAP SCHEDULE:
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26" K 26X 2
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TS AT X 26"

15'-3" X 69" X 2"-6"
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i FOR PILECAP REINFORCEMENT
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(REAF

D=2-t"

GENERAL NOTES:
REMOVAL OF FORMWORK(SHUTTERING) - 5

SHATTERING OFF ANY FART OF Tl §IRUCTIAE SHALL NDY BE RUHOVED (POTIL
THE COACRETE KTTART 75 THE SPEJFAED S THERE TH OF COMTRETE,
HOWEVER THE FOLLONIG MESIHIS FEEDD [AFTER FINOL POLR ) SHALL BE
el VD FEFORE, BEMON, OF SHITTERING A% PR CLAISE .51 15 ASkeron
23 VERVIGH, SIE OF STTISNNG OF
EOLUMHEALLS
mr JORTS FOR RENFOACEMINT PASE | =
AT @Y EROSS SECTIOH OF THE HEMBERNOT MOWE TRAN 355 TE
RS SHOLL BE LAPPED. P
4} 1/PG SHELI. B STAGGTRRER WITH /& HIVHGIM CENTRE T CENTRE DISTANCE
GELS TIMES LRP LERG T OF THE BAR FOR TERGIDN B COMPRESSISN HEMBERS,
B CEVILQEMENT LENSTH (1.5) SHALL 67 1S PER (SP15-4095) TAOLE BELOW, |
i |

L] A+ BARE  -30f
il w: ] CBL(RNS BLL BT PROGDED AT HIP HEIGHT OF FLODR AHD MET

P BE)‘-QE.IRG oF ﬂEW SHinks, CONFIRR 1D SE055 B 1F 15900
SXCAYATICN AND BACKFEL

1 BACKFIL FOR FDAMDATIONS AND FITS SiiL BE PLACED EVERLY
LAYERS OF 300 44 THICKAGSS AN SHALE IF WELL COMPACTIEL THE
Fled, SHALL CONTAIN M0 STOGRES TITH 4 DIRMETER GREATIR THAR
4 par. THE DEGADE §FF LOMPALTION GF RACKFILL SNALL BE S4% OF
THE MAXMUM DRY BENSITY AT OF Tisil HOISTLRE CONTENT DETAINED

BY THE MODIFIED PROETOR COMPAZTION TEST.
2} UNSUSTHILE SATERIALS LIKE RICKS( ERISTING F
BEOW FOUHMTION LEVEL [N AlEes D‘F TUT BHALL
FERM GROUHD, THE RESIETANT EXCAVATION PihL B
FEOKRED LEVELS WITH MASY CONCIETE GRADE
EXCAVATION DCEURG BELOW THE FOUNOSTION LEVEL STATED 0N i
TEBIIN UMIHG THE RERLTING Y0ID SHALL BE 340K FRLED HTH
FASS CANCRETE GRADE-H.

| it} BEFORE LASTING FDU’!MYM iﬂ\’ Mﬂbb\"‘ﬁ m M‘Eﬁlm

GF PETURRE] TR ROET

i W€Nm o Gm

w)ﬁuvmo?l’wi%mmmmmm BE FLACED

| RPN TIONS, CLINGENG CONCROTE SHALL RAVE

A CHMWF" STRENGTH OF 10 Risw AT 28 DAYS.
SENERAL NOTES:
5, L1 BAENSIONS ARE IN FOOT LNFTS.
N
2. CONCRETE GRADE SHALL BE [M25|
CONFIRMING TO (5 156:2008
5. GRADE OF REINFORCEMENT MARKED THUS (1)
0 /CONFIRMING TO IS 1766-2008
4. CLEAR COVER FOR REINFORUEMENT
Ay COLLNN = 1
| 5. THIS BRE. READ IN CONJECTION WITH ARCH.ORGS.

6. COLUMNS AND FOOTINGS ARE DESIGNED FOR G+3
FLOOR LOADS

7. STRUCTURAL ENGINEER RESPOMSIBLITY I8 LIMITED TC
DESIGN & ISSUAL OF STRUCTURAL DRAWING CRLY

B GNUS OF CONSTRUCTION LIES WITH CONTRACTORIOWNER

00 _ IBSUE FOR CONSTRUCTION
REV] DESCRI
PROJEGT -
PROPOSED COMMERCIAL SUM
RESIDENTIAL BUILDING
AT RAZACK GARDEN MAIN ROAD,
ARUMBAKKAM CHENNA!
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THIS DRAWIHG 1S THE PROPERTY OF M/s. AURA ENGINEERING COMSULTANTS. AND MUST NOT BE COFIED WITHOUT THEIR WRTTEN CONSENT, NOR MADE RNOWN TG THE THIRD PARTY

GENERAL, NOTES:
REMOVAL OF FORM WORK (SHUTTERING):
THE FOLLOWING MINIMUM FERIOD {AFTER FINAL POUR)
SHALL BE ALLOWED BEFORE REMOVAL OF SHUTTERING AS PER
CLAUSE 11,31 OF 15458 - 2000
A& YERTICAL SIDE OF SHUTTERING OF COLUMNS,
WALLS AND & BEAMS -
. BOTTOM SHUTTERING OF SLABS
(KEEP THE PROPS UNDER) —=--=nn-mr-—mr-=---3 DAYS,

--24 HOURS.

m

C. BOTTOM SHUTTERING OF BEAMS
(KEEP THE PROPS UNDER) -— -7 DAYS,
0. BQTTOM PROPS TO SLAB
1) SPAMMING UP TO 6.50M  —- -7 bays,
1} SPANNING CVER 4.50M - ——-————th DAYS.

m

BOTTOM PROFS TO BEAMS
1) SPANNING UP TO 6.00M
1) SPANNING OVER &.00M -~
LAP JOINTS FOR REINFORCEMENT BARS:
1) AT ANY CROSS SECTION OF A MEMBER NOT MORE THAN
50% OF THE BARS SHALL BE LAPPED
). LAPS SHaLL BE STAGGERED WITH A MINIMUM CENTRE TO
CENTRE DISTANCE OF 1.3 TIMES THE LAF LENGTH OF THE
BAR FOR TENSION AND COMPRESSION MEMBERS.
lil). LAPS [N COLUMNS SHALL BE FROYVIDED AT MID HEIGHT OF
FLOOR AND NDT AT SLAB LEVEL.
WY LAPS IN BEAM ANP SLABR SHALL BE PROVIDED AT THE
POINT OF CONTRAFLEXURE
V). WELDING OF BARS SHALL BE DONE AS A STITCH WELD FOR
S TIMES THE MAMETER OF BAR AND A GAF GF 5 TIMES CF
BAR AND AGAIN WELDING FOR ANOTHER 5 TIMES DIAMETER
OF BAR USING ARC WELDING AND SFECIAL ELECTRODES
AFTER GETTING PRIOR WRITTEN APPROVAL FROM THE
STRUCTURAL CONSULTANT.
Wi} BETAILING OF REBARS SHALL CONFIRM TO SP-34 & IS 13520,

fa DAYS
2IDAYS,

GENER&L MOTES;
I. ALL DIMENSIONS ARE IM FOOT UNITS

2, CONCRETE GRADEC SHALL BE
CONFIRMING TO: IS 456:2000

3. GRADE OF REINFORCEMENT MARKED THUS (¥)
SHAeL. BE[FE S00]CONFIRMING TQ 1S 1786-2008
4. CLEAR COVER FOR REINFORCEMENT
AYBEAM = I B) ELAB = 3/4" b} COLUMN = "
5. THIS DRG. READ IN CONJECTION WITH ARCH. RGS.

6. STRUCTURAL ENGINEER RESPONSIBILITY IS LIMITED TO
DESIGN & ISSUAL OF STRUCTURAL DRAWING DNLY

7.0NUS OF CONSTRUCTION LIES WITH CONTRACTOR/QWNER
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NUMERATION LAYOUT OF FIRST FLOOR R.C LAYOUT OF FIRST FLOCR
ROOF SLAR & BEAMS ROOF SLAB & BEAMS
Yid @ & CAD
@ EXTRA @ TOF (?
3 SLAR Y8 @ &° CIC =
T e : e ’—r B & CiT
ea—d 1/ [, Lssoes e
SLAB FRIVECTI] F\ by ) m: 4-¥1
£ /1y .
- .S DF CONCEALED BEAM-"CB'
(-5 =0 (07 X 0°-§7
SECTION "2-2"
Q.30 0.3
{ I .
TA¥ ¥ ¥ % W
* ¥ w L J W L_J W \ / w w L2 L3 L 5} w ¥ —%
FARN ~—ROOF BEAM AR —RODF BEAM
| e IYPICAL LS OF SLAR ]l SE

{~  BEAM SCHEDULE )
51 .nO| NAME] _ SIZE
o | 8 [roxzo
SLAB SCHEDULE 02 82 | oo 2 -3
SL.NC | NAME | THICK 03 B3 | 0-9" xI'-6"
ar sl & THK. DL Bt | 0-9" X 16"
0z sz | 5wk 05 | BS |09 xz-er
03 53 | 5 e 06 | B6 |09 xz-e"
e st | 5 TR 07 | B7 |eorxieer
o5 55 | o THE, 08 | 88 |1-0"x2&
oo | se | & he 00 | B3 oo xze
LEGEND;
- 7-I0° SUNKEN SLAB
NOTE:
|F'RGV\DE Y8 @ & L/C A5 DISTRIBUTORS |
WHERE EVER REQUIRED
FOR BEAM REINFORCEMENT
DETAILS REFER DWG.ND - 008
00| ISSUE FOR CONSTRUCTION | SMU | LD | 24.52.7021
REV| DESCRIPTIONS DRN{ CHK | DATE
PROJECT -
PROPOSED COMMERGIAL CU
RESIDENTIAL BUILDING

AT RAZACK GARDEN MAIN ROAD,
ARUMBAKKAM, CHENNAI

DRAWING TITLE :-
LAYQUT & R.C DETAILS OF FIRST FLOOR
ROOF SLAB & BEAM

DATE | SEALE | JoBNQ | DRG.MO
24122021 | 171z I [
ARCHITECT / CONSULTANTS :-

SUSTAIN
CONSULTANTS
DOOR NG : 6. PLOT NO: 27, USHA NAGAR,
3nd STREET, UL LAGARAM, CHENNA!- 500 091
PHONE : 955113123 { 0444850 7614,
STRUCTURAL CONSULTANTS -

AURA ENGINEERING CONSULTAN
Q 48, 50th St, Sorvamangala Cafony, 7
ASHOK NAGAR. CHENNAI-GC0 083.
Fixed Line :— 044 4859 7100
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GENERAL NOTES:
M 5 NG

THE FOLLOWING MINIMUM PERIOD (AFTER FINAL POUR}
SMALL BC ALLOWCD BCTORC RCMOVAL OF SHUTTLCRING AS PCR
CLAUSE Il 3.1 OF 18454 ; 2000
A, VERTICAL SIDE OF SHUTTERING OF COLUMNS,
WALLE AND B BEAMS mm el HOURES
B, BOTTOM SHUTTERING OF &.ABS
[KLEF THE PROPS UNDER)
C. BOTTOM BHUTTERING OF BEAMS
[KEEP THE PROPS UWNDER) "
0. BOTTOM PROPS TO SLAR
1) SPANNING UP TO 4.50M
1) SPANMING QVER 4.50M
£ BRTTOM PROFS TO BEAMS
1) BRANNING UP TO &, 06 <l DAYS,
117 SPANNING QUER 4.00M mmnmen s 2OAYE,

LAP JOINTS FOR REINFORCEMENT RARS:

1). AT ANY CROSS SECTION OF A MEMBER NOT MORE THAN
50% OF THE BARS SMALL BE LARPED.

1), LAPS SHALL BE STAGGERED WITH A MINIMUM CENTRE TQ
CENTRE DISTANCE OF (.5 TIMES THE LAP LENGTH OF THI
BAR FOR TENSION AND COMPRESSION MEMBERS,

1), LAPS IN COLUMNS SHALL BE PROVIDED AT MID HEIGHT oF

FLOOR AND NOT AT SLAR LEVEL.

W), LAPS [N BEAM AND SLAB SHALL BE PROVIDED AT THE

FRINT OF CONTRAFLEAURE.

WELDING ©F 3ARS SHALL HE DDNE AS A& STITCH WELD FOR
G TIMES THE DIAMETER OF BAR AND A GAP OF 5 TIMES GF
BAR AND AGAIN WELDING FOR ANOTHER & TIMES DIAMETER
OF B4R USING ARE WELDING AND SFECIAL ELECTRODES
AFTER SETTING PRIOR WRITTEN APPROVAL FROM THE
STRUCTURAL CONSLULTANT

cemene DAYS

a7 DAYS,

-7 DAYS
It DAYS,

V.

Y1) DETAILING OF REBARS SHALL CONFIRM TO SF-34 & 1S 5020,

AENFRAL WOTES:
I ALL DIMENSIONS ARE IN FOOT UNITS,

2. CONGRETE GRADE SHALL RE
CONFIRMING TO 15 4562000

3. GRADE OF REINFORCEMENT MARKED THUS Y}
SHALL BE[FE 500 FONFIRMING TO IS 176-2008
4. ClEAR COVER FOR REINFORCEMENT
AYBEAM = [* @) SLAR ¢ 504" n) GOLUMN = 1
5 THIS DRG. READ IN CONJECTION WITH ARCH.DRGS,

6, STRUCTURAL ENGINCER RESFONSIELITY IS LIMITED TO
OESIGN R ISSUAL OF STRUCTURAL DRAWING ONLY
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