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Structural Design Details

of
THE PROPOSED CONSTRUCTION OF HIGH-RISERESIDENTIAL APARTMENT BUILDING AFTERDEMOLISHED THE EXISTING OLD BUILDINGT.S.No.:4/|,4/2 & 4/3,DOOR NO :14, WARD _ t , grO CK.:17,NATCHIYAR AMMAN KOVIL STREET, WORAIYUR,ZONE: % TRICHY CITY CORPORATION.

Structural Details Design by

TRICHY RG ENGI]\EERII\G EXCELLENCE
PRIVATE LIMITED

No. 64, Nandavanam Street,
LIC Colony

Trichy _ 620021
Phone - 0431-4024691
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Regd. No. U42909TN2023PTC1 65004 Ph:0431 .4024691
Cell :98424-72691

TRICHY RG ENGINEERING EXCELLENCE PRIVATE LIM ITED
(Structural Design Consultants)
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STRUCTURAL DESTGN STABITIW CERTIFICATE

I hereby certify the proposed constructlon of hlgh-rlse resldentlat apaftment
building after demo[shed the exrstrng ord buildrng t.s.no.:4/ r, 412 & 4lg,door no :14,
ward - l, block.:17, Natchiyarammankovirstreet, woraryur, zone: v, Trrchy city corporation
The building will withstand against the Earthquake, (seismic Zone il as per ts1g93 (part t)
2A0! bading stress parameters are within limits of National Building code and Bureau of
lndian standards code of practice for concrete and loading. The building consists of
Basement + Stilt Floor + Nine Floors.

For external and internal partition walls 230/100mm thick AAC block work walls are used.

The R'c'c building frame of the structure is designed as per the tndian standard code
of practice for concrete and loading as follows:

L' ls:45G-2000 Code of practice for prain and Reinforced concrete

ls:875-1987 code of practice for Design roads for Buirdings and structures

ls:1893-2002 criteria for Earthquakes resistant design of structures part _1 Generar

Provisions and Buildings

1s4325-1993 Code of Practice for Earthquake resistant design & construction of Buildings

ls:13920-1993 code of Practice for Ductile detailing of concrete structures subjected to

seismic forces and

6. National Building code of tndia _2005

It is further certified that the above structure will be constructed from foundation toroof' as per structural design and detailing of reinforcements furnished in our drawings.
The building will be SAFE and SOUND as per the design.
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DESIGN BASIS REPORT

For

The proposed construction of hlgh-rise residential apartment bulldlng after demotished the
existing old building t.s.no.:4/l, 412 A 413, door no :14, ward - l, block.:l7, natchlyarammankovil
Sreet, woraiyur, zone: v, trichy city corporation.
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7.0 NOMINAL COVER TO REINFORCEMENT
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I.O OBJECTIVE

the proposed construction of high-rise residential apartment building after demolished the existing old
[uilding t.s.no.:4/1, 4/2 & 4/3, door no :14, ward - l, block.:17, natchiyarammankovil street, woraiyur,
:one: v, trichy city corporation.The building is designed for basement + stilt + Nine floors. The structure
issupported on column in turn resting on column footing Foundation. The Structural System comprises
<olumns, beams, slabs and wall structure.

3'D Analysis of all the building structures will be carried out using STAAD PRO Software package and

analysis results shall be used for designing the various elements.

20 DESIGN TOADS

2.1 Dead Loads

The Deadloads that are envisaged to act permanently are considered as per lS:875 (Part 1)

- L987 - Dead loads. lndian standard"Code of Practice for Design Loads (other than
earthquakes) for Buildings and Structures".

Slab is assumed to be 125mm thick - 3.125 KN/m2 and 200mm thick for PT Slab

(5KN/mm2).

Floor finish (Super lmposed Dead Load) - 1.5KN/m2

AAC block masonry walls 230& 100 mm thick are proposed to be used (location of
walls per Architectural drawings) Unit weight is taken as 8 KN/m3

Weathering course in Terrace finish -2 KN/m2

2.2 lmposed Loads

The imposed loads that are envisaged to get permanently are considered as per lS: 875 (part - 2) -
1987. lndian standard "Code of Practice for Design loads (other than earthquake) for Buildings and

structures".

1. Residential area = 2 KNlm2
2. Staircase =3KN/m2
3. Toilets =2KN/m2
4. Terrace floors = 1,5 KN/m2

2.

3.

1.

4.
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2.3 Load comblnatlons

the various loads shall be combined in accordance with the stipulations in lS:875 (Part 5) - t987.
Vhichever combinations produced the most unfavorable effect in the building, foundation or structural
nember concerned shall be adopted. The various load combinations considered in the analysis are as

fillows:

t. l(DL + LL)

2. 1.5(DL + LL)

3. 1.2(DL + LL)

4. 0.e(DL)

s. 1.s(DL)

6. 1.2(DL + LL+(WL+X))

7. 1.2(DL + LL+((WL-X))

8. 1.2(DL + LL+(WL+Z))

9. 1.2(DL + LL+(WL-Z))

Tle above load combination will be considered and effect of worst combinations will be taken for design

ofyarious building elements.

3.0 ANAIYS|S METHODS

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

ushg frame elements as appropriate. Beams and columns are modeled as frame elements. Appropriate
loads and its combinations as per relevant lS code clauses, for most unfavorable effects are chosen for
detign. Various load cases considered in the analysis are briefed above.

a.o DESTGN ASSUMPTTON

4.7.1, The Base of the Foundation is assumed to be FIXED& PINNED.

4.1.2 All concrete elements shall be designed in accordance with lS 456:2000 Limit

state design.

4.t,3 Appropriate loads and its combination as per relevant clauses, for the most

unfavorable effects are chosen for design. (Refer Load Combination below).

5.O FOUNDATION DESIGN

Type of foundation

Depth of foundation
: lsolated, Combined and Raft foundation.

:6.0 m below naturalground level

(

(

(

(

(

(



i.O MATERIATS

The self-weight of the various elements is computed based on the unit weight of materials as give n

below:

S. no Materials Unlt weight KN / m'
7 Rei nforced Cement Concrete 25
2 Brick Work(for lift well& parapet) 20
3 Steel 78.50
4 AAC blockwork 8

Sructural concrete shall be of grade M30 for all R.C.C work.

Seel reinforcement shall be of grade Fe 550 confirming to lS: 1786-2008.

70 NOMINAT COVER TO REINFORCEMENT

Ftom Durability requirement, exposure condition is assumed as mild for structural elements above
gtound level and moderate for structural elements below ground level.

Tlre clear cover to reinforcement to meet durability requirement shall be as follows:

Footing - 50mm

Column - 40mm

Beam - 32mm

Slab -20mm
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FOOTING DESIGN CALCULATIONS

Design File : D:\wipV trichy based projects\rohinlramjidbr and pptt\no dynamic\31
FINAIRohini_Ramji 17.03.2025-Footing- 1.R1.rcdx

Analysis File : D:\lPROJECTSU TRICHY BASED FIRMS\ROHlNl HOUSTNG pROMOTERS\2023\ROHtNt

IAMJ l\WITHOUT DYNAMIC\FINAL\28 FtNALRohini_Ramji08.03.202S.std

Analysis Last Modified : 12-03-2025 14:10:34

(ode References:

rs 456

Parameter Reference

1. Ptmax : CI.26.5.2.7

2 Ptmin:Cl.26.5.2.7

3 Pt :Cl. 38

4 Tc : Cl. 40.2.1.

5 Tcmax :CI.40.2.3

6, Asv : Cl. 40.4

7. Min Shear Reinf : Cl. 26.5.1.6

8. Max Stirrup Spacing : Cl. 26.5.1.5

9. Punching Shear design : Cl. 31.6.3

10. Load transfer : Cl.34.4

11. Ptnominal : Cl. 34.5.2

L2. Crack width calculation : Annex-F

13. Cracking : Cl. 35.3.2

BS 8007 (For Early / lnitial Thermal Cracking)

1. Surface Zone for suspended slab : Figure A.1

2. Surface Zone for ground slab : Figure A.2

3. Factors for the calculation of minimum reinforcement : Table A.1
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Design Code : lS 455 : 2000 + lS 13920 : 2015

Footing No : FC27

Column No : C27 ( 380 mm X 1100 mm)

Analysis No : 431

Concrete Grade : M30 N/sqmm

SteelGrade : Fe550 N/sqmm

Clear Cover: 50 mm

Df:2.5M

Dw:5 M

Density of Soil = L8 kN/cum

Soil Bearing Capacity =300 kN/sqm

Gross Bearing Capacity = 345 kN/sqm

Permissible SBC lncrease for EQ = 0 %

Permissible SBC lncrease for Wind = 0 %

LMe Load Reduction = 0 %

Permissible area of loss of contact = 0 %

Design cross section by : Factored SBC

Factor = L.5

Thus factored SBC = 450 kN/sqm

Footing Type : Pad

FootingSize (L x B x D) : 3600mm X 2900mm X 900mm

Without considering Effect of Water Table

Footing Self Wt., F1 = 234.90 kN

SoilWeight, 51 = 0.00 kN

Total Weight, W1= FL + 51 = 234.9 kN

Offset Along L (Loff) = 1250 mm

Offset Along B (Boff) = 1250 mm
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Check For Maximum Soll Pressure:

Critical Load Combination = [1aJ : (LOAD 1: LOAD CASE 1 SEIF WETGHT OF BEAM & COLUMN) +(LOAD

2: LOAD CASE 2 WALL LOAD)+(LOAD 3: LOAD CASE 3 DEAD LOAD) +(LOAD 5: LOAD CASE 5 SUNKEN

FILLING)+(LOAD 4: LOAD CASE 4 LIVE LOAD)+([OAD 12: LOAD CASE 12 WIND ALONG + Z)

Pcomb = 2905.13 kN

P=Pcomb+W1

P = 3140.03 kN

Mx = -172.16 kNm

l/ly = 7.02 kNm

l/A= 300.77 kN/sqm

ltlxfZx = -27.48 kN/sqm

Nty/Zy = 1.39 kN/sqm

Maximum Soil Pressure = 329.64 kN/sqm

/llowable Soil Pressurg = (1 X 300) + 45 kN/sqm = 345 kN/sqm

Check For Minimum Soil Pressure:

Critical Load Combination = [14] : (LOAD 1: LOAD CASE 1 SELF WETGHT oF BEAM & COLUMN) +(LOAD

2: LOAD CASE 2 WALL LOAD)+(LOAD 3: LOAD CASE 3 DEAD LOAD)+(LOAD 5: LOAD CASE 5 SUNKEN

FILLING)+(LOAD 4: LOAD CASE 4 LIVE LOAD) +(LOAD 12: LOAD CASE 12 WIND ALONG + Z)

Pcomb = 2905.L3 kN

P =Pcomb + W1

P = 3140.03 kN

Mx = -172.76 kNm

MY = 7.02 kNm

p/A = 300.77 kN/sqm

Mx/Zx = -27.48 kN/sqm

MV/ZV = 1.39 kN/sqm

Minimum Soil Pressure = 271.9 kN/sqm > 0
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Check For Sliding:

Critical Load Combination = [1a] : (LOAD 1: LOAD CASE 1 SELF WETGHT OF BEAM & COLUMN) +(LOAD

l: LOAD CASE 2 WAIL LOAD) +(LOAD 3: LOAD CASE 3 DEAD LOAD) +(LOAD 5: LOAD CASE 5 SUNKEN
FILLING) +(LOAD 4: LOAD CASE 4 LIVE IOAD)+(LOAD 12: LOAD CASE 12 WIND ALONG + Z)

ioefficient Of Friction = 0.4

factor of safety = 1.2

lcomb = 2905.13

thear Vx = 6.81 kN

fiear Vy = 34.34 kN

lesultant sliding force = 35.01 kN

lownward force =Pcomb + (Fl+ 51) = 3140.03 kN

lpward water pressure = 0.00 kN

lrEt downward force = 3140.03 kN

Force resisting sliding = Friction CoeffX Net Downward Force = 1256.01kN

Frctor of safety available = Resisting Force /Sliding Force =35.87 > L.2

Check For Overturning:

Along Width:

Critical Load Combination = (LoAD 1: LOAD cAsE l SELF WEIGHT oF BEAM & coLUMN)+(LoAD 2:

LCAD CASE 2 WALL LOAD)+(LOAD 3: LOAD CASE 3 DEAD LOAD)+(LOAD 5: LOAD CASE 5 SUNKEN

FILLING) +(LOAD 4: LOAD CASE 4 LIVE LOAD)+(LOAD 12: LOAD CASE L2 WIND ALONG + Z)

Factor of safety = 1.50

Pcomb = 2905.13 kN

Moment Mx = L72.16 kNm

P = Pcomb + (F1+ 51) = 3423.UU n*

Stabilizing Moment for P = 6171.59 kNm

DeStabilizingMoment = 172.16 kNm

Overturning Factor of safety = 35.85

Safe in Overturning > 1.50
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Along Length:

Critlcal Load Combinatton = (LOAD 1: LOAD cAsE 1 SELF WETGHT OF BEAM & COLUMN) +(LOAD 2:

LOAD CASE 2 WALL LOAD)+(LOAD 3: LOAD CASE 3 DEAD IOAD)+(LOAD 5: LOAD CASE 5 SUNKEN
FILLING) +(LOAD 4: LOAD CASE 4 LIVE LOAD).(IOAD 11: LOAD CASE 11WIND ALONG - X)

Factor of safety = 1,50

Pcomb = 2842.79 kN

Vloment My = 39.63 kNm

| = Pcomb + (F1 + S1) = 3356.3, n,U

ltabilizing Moment for P = 4881.17 kNm

DeStabilizingMoment = 39.63 kNm

0verturning Factor of safety = L23.76

Safe in Overturning > 1.50

Eesign For Bending:

Eottom Reinforcement Along L:

Deff =842 mm

Beff =2900 mm

SPu =517.5 kN/sqm

Mu =SPu X B X Loff X Lotf / 2= 1172.46 kNm

Pl=0.122 %

Ast Rqd (AU1= 2977 sqmm

Ast Prv for CrackWidth = 3280 sqmm

Ast Prv (Distributed Across Total Widthl = 29 -T72 @ 105 =3280 sqmm

Top Reinforcement Along L:

D = 900 rrffr (= 1000 mm, Hence

Ast = Min Pt For Top Reinforcement X D X B

= 0.06Yo X 900 X 2900 = 1566sqmm

Ast Prv (Distributed Across Total Widthl = 20 - T10 @ 155 c/c = 1571sqmm
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Bottom Reinforcement Along B:

Deff =825 mm

Leff =3600 mm

lPu =517.5 kN/sqm

l/u =SPuXLXBoffXBoff /2 =1478.85 kNm

It =0.129 %

.lst Rqd (BM) = 3833 sqmm

./st Prv for CrackWidth = 4185 sqmm

At Prv (Distributed Across Total Lengthl = 37 -Tt2 @ 100 =4185 sqmm

'Iop Reinforcement Along B:

D = 900 rrlrrl (= 1000 mm, Hence

Ast = Min Pt For Top Reinforcement X D X L

=0.06%X 900X 3600 = 1944sqmm

Ast Prv (Distributed Across Total Length) = 25 - T10 @ 750 clc = 1963 sqmm

Design For Shear:

One Way Shear Along L:

Critical Section @ d from Column Face = 842 mm

Deff =842 mm

Beff =2900 mm

SPu =517.5 kN/sqm

Vu =SPu X (Loff - d)X B = 612.31 kN

Tv= Vu I @etf X Deff) =O.25 N/sqmm

Tc=O.27 N/sqmm

Tv< Tc
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One Way Shear Along B:

CritlcalSection @ d from Column Face = 826 mm

Deff = 826 mm

:eff =3600 mm

5Pu =517.5 kN/sqm

lu =SPu X (Boff- d) X L =808.54 kN

lv = Vu I [eff X Deff) = O.27 N/sqmm

1c=O.27 N/sqmm

-ly < Tc

Design For Punching Shear:

Critical Section @ dlz from Column Face = 4L7 mm

Deff = 834 mm

Leff =1934 mm

Beff =!274 mm

Ptnching Perimeter =6296 mm

Punching Area =5250864 sqmm

SPu = Factored SBC

= 577.5 kN/sqm

Vu =SPu X ((L X B)-(Leff X Beff)) =4L87.67 kN

Tv = Vu / Punching Area =0.798 N/sqmm

Tc = 1.158 N/sqmm

Tv< Tc

Load Transfer Check For Load Transfer From Column To Footing

Critical Load Combination = [18J : 1.5 (LOAD 1: LOAD CASE 1 SELF WETGHT oF BEAM & coLUMN)
+1.5 (LOAD 2: LOAD CASE 2 WALL LOAD)+1.5 (LOAD 3: LOAD CASE 3 DEAD LOAD)+1.5 (LOAD 5:
LOAD CASE 5 SUNKEN FILLING)+1.5 (LOAD 4: LOAD CASE 4 L|VE LOAD)

Pu = 4348.75 kN

A2 = 0.42 sqm

41= 18.71sqm

Base Area = 10.44 sqm



A1 > Base Area

Ihus, A1 = L0.44

Modification Factor = SquareRoot(A! A2l < = 2

lquareRoot( AL/A}\ = 4.9857

lhus, Modification Factor = 2

Concrete Bearing Capacity = 0.45 X Fck X Modification Factor X Column Area =11285

Concrete Bearing Capacity > Pu, Hence Safe.

(rack Width Check as per lS 456 : 2000 + tS 13920 :2076

Bottom Along L Bottom Along B

Oitical Load Combination 10001 10001

BM (Unfactored) (kNm) 781.64 985.9

Cmin (mm)50 62

Reinforcement T12 @ 105 T12 @ 100

Ast Prv (sqmm) 3279.82 4784.6

Xact (mm) 123.35 123.95

lcr (mm4) 777 72372068.33 21865915884.05

Acr (mm)70.7678.4

Check for Stress in Steel

Fst (N/sqmm) 296.82 297.97

fst,perm (N/sqmm) 302.5 302.5

Crack Width Check

Epsilon-deff, e1 0.0016 0.0016

Epsilon-m, em 0.0004 0.0004

Wcr (mm)0.0738 0.0933

WcrPerm (mm)0.2 0.2

KN
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Stress Llmit Check as per lS 455 : 2000 + tS 13920 : 2016

Bottom Along L Bottom Along B

Critical Load Combination 10001 10001

BM (Unfactored) (kNm)781.54 985.9

Cmin (mm))50 62

Reinforcement T12 @ 105 T12 @ 100

Ast Prv (sqmm) 3279.82 4t84.6

(heck For Stress ln Reinforcement

Ist ( N/sqmml 296.82 297.97

BtPerm (N/sqmm) 302.5 302.5

(heck for Stress in Concrete

Fc (N/sqmm) 5.44 5.59

FcPerm (N/sqmm) 1010(

(

(

(

(

(

(

(

(

(

(

(

(

(

(

(

(

(

(

(



(

(

(

COLU MN DESIGN CALCULATIONS

Design File : D:\wip\t trichy based projects\rohini ramji dbr and pptt\no dynamic\31
FlNALRohini_Ramji17.03.2025-Column-1.rcdx

[nalysis File : D:UPROJECTSU TRTCHY BASED FTRMS\ROHtNt HOUSTNG pROMOTERS\2023\ROHrNr

RAMJ I \Fl NAL\3 1 Fl NALRohini_Ramji 17.03. 202 5. std

[nalysis Last Modified : t7-03-2025 20:02:59

(ode References:

ri 456

TLEMENT CLAUSE / table

I Max area of reinforcement : 25.5.3.1-a & b

2 Min area of reinforcement : 26.5.3.1-a & b

3Min number of bars : 26.5.3.1-c

4Minimum Eccentricity Calc : 25.4 & 39.2

5Effective Length : 25.2

6Slenderness Moments : 25.3 & 39.7

TDesign for axial loads : 39.3

SDesign for axial loads And uniaxial bending : 39.5

9 Design for axial loads And Biaxial bending : 39.6

L0 Design of horizontal links : 26.5.3.2

11 Design shear strength: 40.2

12 Stiffness Proportion Facto4 p : E-1

13 Stability(lndex, Q) : E -2

14 Crack width calculation : 3.8

15 Multiplying factor to Beam Stiffness for effective length calculation :SP 241983 APPENDIX D

rs 13920 - 2016

ELEMENT CLAUSE / table

1 Spacing of special confining reinforcement : 10.4 and 7.6

2 C/ s area of special confi n ing reinforce me nt : 7 .6.1

3 Applicability of boundary element : !O.4.1,
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4 Muv-Moment Capacity of Web : Annex

5 Additlonal Compressive Force in BE : 10.4.2

5 Check for BE in tension and compression : LO,4.Z.! and 10.4.3

I Shear include due to Beam : 7.5

N Minimum Flexural Strength of Column : 7.2

I Shear Check at Column Joint : 9.1

l0 Length of wall to thickness ratio : 10.1.3

i1 Type of wall & Minimum reinforcement : 10.1.4

12 Largest diameter of longitudinal steel bar : 10.1.8

3 Shear reinforcement in RC wall : 10.2.3

14 Special confinement reinforcement in Boundary Element :70.4.4

15 Minimum vertical reinforcement across horizontal construction joint : 10.7

Gneral Data

Column No. :C12

Lcvel:-6mTo3m

Fnme Type = Non-Ductile

R(sponse Reduction Factor = 3

Design Code = lS 456 : 2O0O + lS 13920 :201,6

Gnde Of Concrete = M30 N/sqmm

Grade Of Steel (Main) = Fe550 N/sqmm

Grade Of Steel (Shear) = Fe550 N/sqmm

Grade Of Steel - Flexural Design = Fe550 N/sqmm

ColumnB=380mm

ColumnD=1100mm

Clear Cover = 30 mm

Live Load Reduction = 40%

Clear Floor Height @ B = 2620 mm

Clear Floor Height @ D = 2550 mm

No Of Floors = 23
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No Of Columns ln Group = t
Column Type : UnBraced

Minimum eccentricity check : Simultaneously (Both Axis)

Code defined D/B ratio :4

D/B Ratio : 2.89 <= 4 Hence, Design as Column

llexural Design (Analysis Forces)

Inalysis Reference No. = 371

load Combination = [27) : L.5 (LOAD 1: LOAD CASE 1 SELF WEIGHT OF BEAM & COLUMN) +1.5 (LOAD

l: LOAD CASE 2 WALL LOAD)+1.5 (LOAD 3: LOAD CASE 3 DEAD LOAD) +1.5 (LOAD 5: LOAD CASE 5

SI.JNKEN FILLING) +1.5 (LOAD 11: LOAD CASE 11 W|ND ALONG - X)

Oitical Location = Bottom Joint

Pu = 3059.87 kN

Nux = -6.59 kNm

Nuy - -200.76 kNm

Vux = 127.82 kN

VUY = -5.35 kltt

Efective Length Calculation

Calculation Along Major Axis Of Column

Joint Column Stiffness Beam Sizes Beam Stiffness Beta

B€am 1

(Length x Width x Depth) Beam 2

(Length x Width x Depth) Beam 1 Beam 2

N-m x 10^6 mm mm N-m x 10^6 N-m x 10^5

Bottom 3078.079 No Beam No Beam - - 0.996

Top 3O78.O79 255 x 230 x 450 5985 x 230 x 530 721.986 52.228 0.865

Sway Condition (as per Stability lndex) = Swdy

Effective Length Factor along Major Axis = 1
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Calculation Along Minor Axis Of Column
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loint Column Stiffness Beam Slzes Beam Stlffness Beta

Beam 1

llength x Width x Depth) Beam 2

lLength x Width x Depth) Beam 1 Beam 2

N-m x 10^5 mm mm N-m x 10^5 N-m x 10^6

lottom 367.334 No Beam No Beam - - 0.941

lop 357.334 5790 x 230 x 450 3550 x 230 x 530 33.044 88.051 0.742

Sway Condition (as per Stability lndex) = Non Sway

Iffective Length Factor along Minor axis = 1

f'linim um Eccentricity Check

5nce Axial Force is compressive, Min. Eccentricity check to be performed

Ninimum Eccentricity Along D:

Ninimum Eccentricity = Unsupported Length / SOO + D / 30 = 47.77 mm

Ninimum Eccentricity > 20 mm

Nminx = Pu x Minimum Eccentricity = L27.8 kNm

Minimum Eccentricity Along B :

Minimum Eccentricity = Unsupported Length / SOO + B I 30 = 17.91 mm

Mminy = Pu x Minimum Eccentricity = 61.2 kNm

Slenderness Check

Max Slenderness Ratio(L/B) = 6.89 < 60 (Hence Ok)

Column ls Unbraced Along D

Slenderness Check Along D:

Effective Length Factor = 1

Slenderness Ratio = Effective Length / D = 2.32, Column not Slender Along D

Column ls Unbraced Along B

Slenderness Check Along B:

Effective Length Factor = 1

Slenderness Ratio = Effective Length f B = 6.89, Column Not SlenderAlong B
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Calculation of Design Moment

Direction Manalysis Mmln (Abs) Mdesign Mslndx (Abs) Mdesign-final

ABCEF

[4ajor Axis - Mux -6.59 727.8 -L27.8 0 -L27.8

r/inor Axis - Muy -200.76 61.2 -200.760 -200.76

linal Crltlcal Design Forces

lu = 3059.87 kN

ffiux = -127.8 kNm

llluy = -299.76 kNm

fusultant Moment (Combined Action)

Noment Capacity Check

Pt Calculated = 0.87

Reinforcement Provided = L8-T16

Load Angle = Tan-L(Muy/Mux) = 57.52 deg

MRes = 237.99 kNm

MCaP = 636.45 kNm

Capacity Ratio = MRes/ MCap = O.37 <= L

Shear Calculation Along D Along B

Critical Load Combination 11.41: 7.2 (LOAD 1: LOAD CASE 1 SELF WEIGHT OF BEAM & COLUMN) +1.2

(L0AD 2: LOAD CASE 2 WALL LOAD)+1.2 (LOAD 3: LOAD CASE 3 DEAD LOAD)+1.2 (LOAD 5: LOAD

CASE 5 SUNKEN FILLING) +1.2 (LOAD 4: LOAD CASE 4 LIVE LOAD) +1.2 (LOAD 12: LOAD CASE 12 WIND

ALONG + Z) [31] : L.5 (LOAD 1: LOAD CASE 1 SELF WEIGHT OF BEAM & COLUMN) +1.5 (LOAD 2: LOAD

CASE 2 WALL LOAD)+1.5 (LOAD 3: LOAD CASE 3 DEAD LOAD)+1.5 (LOAD 5: LOAD CASE 5 SUNKEN

FltllNG)+1.5 (LOAD 13: LOAD CASE 13 WIND ALONG - Z)

Design shear force, Vu (kN) -86.7819 t27.817L

Pu (kN) 3474.6 3015.s4

Deff, Beff (mm) 1062 342

Aeff (sqmm) 403560 37 6200

Design shear stress, Tv Vu / (B x Deff) Vu / (D x Beff)

(

(

(

(

(

(

(

(

(

(

(

(

(

(

(

(

(

(

(

(

(

(

(

(

(

(



(

(

(

(

(

(

Tv (N/sqmm) 0.215 0.3398

Pt (%)0.433 0.433

Deslgn shear strength, Tc (N/sqmm) 0.4675 0.4676

Shear Strength Enhancement Factor (Compressive Force) 1 + 3 x pu / ( B x D x Fck)

1.8461 1.8015

Shear Strength Enhancement Factor (Tensile Force) - -

lhear Strength Enhancement Factor (max) 1.5 1.5

lhear Strength Enhancement Factor 1.5 1.5

tnhanced shear strength, Tc-e (N/sqmm) 0.70L4 0.70L4

Design shear check Tv < Tc x Enhancement factor Tv < Tc x Enhancement factor

Shear Links Design Shear Links Not Required Shear Links Not Required

Design Of Links

lnks in the zone where special confining links are not required

NormalLinks

Diameterof link = 8 mm > Max.longitudinalbardia f 4=4mm

Oiterion for spacing of normal links

Nin. Longitudinal Bar dia X 15 = 256 mm

Min. dimension of column = 380 mm

Max.300 mm = 300 mm

Provided spacing = 250 mm

Table For Links

Required Provided

Normal Design Shear Design Ductile Design Normal Zone Ductile Zone

Link Dia. 8 --- --- 8 ---

Spacing 25O --- --- 250 ---
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Crack Width Check as per lS 456 + lS 13920 - 2OLG
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- bcatlon Top

(rltlcal Load Comblnatlon 10001

l{lember Force

P (kN)2874.8128

Mx (kNm) 14.9426

My (kNm) L.7432

Itrlax Corner Stress (C1) 7.13838

Nin Corner Stress (Czl6.6L67L

Ninimum corner stress in all load cases is more than Zero, Hence Section is Uncracked,

Stress Limit Check as per lS 456 + lS 13920 - 2076

Location Bottom Top

Critical Load Combination 1000L 10001

Nember Force

P (kN) 22s1.2396 2221..6816

Mx (kNm) 98.7 261. 29.O7 84

My (kNm) 82.4817 722.6s6s

Reinforcement - Total 18-T16 18-T16

Corner Reinforcement - Dia 16 16

Ast - corner reinforcement - mm2 201.0619 201.0619

Neutral Axis Angle (Dee) 50.122613.337

Neutral axis location from compressive corner (mm) 1705.34L2 624.763

Check for Stress in Steel

Fst ( N/sqmm) 36.3612 9.2252

FstPerm ( N/sqmm) 302.5 302.5

Check for Stress in Concrete

Fc ( N/sqmm) 7 .LO78 9.5444

FcPerm ( N/sqmm) 1010

(

(

(

(

(

(

(

(

(

(

(

(

(

(

(

(

(

(

(

(

(

(Structures)

Grade - I
Reg. No. SE'Gr'I /

Trichy RG Engi

/ JUNE2o24 / 01s

Pvt. Ltd.

Plot No. 64, Nandavanam Street,

LIC ColonY, TrlchY'620 021'

R.



(

(

(

(

(

BEAM DESIGN CALCULATIONS

Design File : D:\RoHlNtRAMJtU4 FtNALRohini_Ramji 23.og.zoz4-Beam-1-2.999 m.rcdx

\nalysis File : D:\ROHtNt RAMJtU4 FtNALRohini_Ramji 23.08.2024.std

[nalysis Last Modified : 23-08-2024 t4:t9:54

tevel Designed :2.999 m

(ode References

ll 456

5r.No. ltem Clause / Table

1 Ptmax:26.5.1.1

2 Plmin: 26.5.L.1

3 MTu :47.4.2

4,VTu:41,.3.1.

5 Ptclc : 38

6.Tc:40-2.1.

7 .Tcmax:40.2.3

8-Asv:40.4

9. Min Shear Reinf :26.5.L.6

10. Max Stirrup Spacing: 26.5.1.5

11, Shear Reinf - Torsion :26.5.7.7

72, Side Face Reinforcement : 26.5.1.3

13 crack width calculation : Annex-F

14. cracking : Clause 35.3.2

ts 13920 - 2016

Sr.No. ltem Clause / Table

1. Ptmax :6.2.2

2. Ptmin :6.2.1

3. Astmin :6.2.3 &6.2.4

4. Svclc : 6.3.5
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5. Shear Capaclty : 6.3.4

5. Coupllng Beams: 10.5

6roup :G39

Beam No :862

lnalysis Reference (Member) :338,t42 (2.999 m)

Eeam Length :2720 mm

lreadth (B) :230 mm

Depth (D) : 690 mm

fffective Depth (d) :528 mm

Design Code : lS 456

Eeam Type : Regular Beam

Grade Of Concrete (Fck) : M30 N/sqmm

Grade Of Steel (Main) : Fe550 N/sqmm

Grade Of Steel (Shear) : Fe550 N/sqmm

Top/Bottom Clear Cover (Cmin) :32 mm

Side Clear Cover :32 mm

Es :2x10^5 N/sqmm

Ptnominal (%) (an) :O.2%

Flexure Design

Beam Bottom Beam Top

Left Mid Right Left Mid Right

critical L/c - RcDc 32 - - 282828

Mu (kNm) 8.92 - - 44.05 183.17 254.62

Tu(kNm)000000

MTu(kNm)000000

Mud (kNm) 8.92O 044.05 L83.17 254.62

Mulim (kNm) 354 354 354 354 354 354
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I 0.098 0 0 0,485 2.019 2.807

Ptmin (%) (A) 0.2 0.2 0.2 0.2 0.2 O.z

ftclc (%) (B')0.2 0.20.2 0.2 0.4610.609

)cclc(%)(C) 000000

ttPrv (%l0.235 0.235 0.235 0.235 0.653 1.02

lstCalc (sqmm)288.88 288.88 288.88 288.88 666.t7 966.46

/stCrack (sqmm) (D) 288.88 0 0 288.88 749.1 tt9t.2

lstPrv (sqmm) 339.3 339.3 339.3 339.3 942.48 L472.6L

hinforcement Provided 3-Yt2 3-yL23-y123-yt2 3-y2O 3-y2S

I\ote: Calculation of Ast

AtCalc = Max {B',C} x B X d (for Mu >0 )

ArtCalc = Bn x B X d (for Mu = 0)

glear Design

Lfft Mid Right

Crrtical L/C - RCDC 32 32 32

?tPrv (%) 0.6s3 0.6s3 1.02

Vu (kN) 8s.08 107.99 128.13

Tu(kNm)0 0 0

VTr(kN)000

vur (kN) 8s.08 107.99 128.13

Tv (N/sqmm)0.59 0.75 0.89

Tc (N/sqmm)0.55 0.55 0.66

Vc (kN) 80.04 80.04 9s.43

Vus=Vut-Vc (kN) 5.04 27.95 32.7

Legs2 2 2

Stirrup Rebar 10 10 10

Asv Torsion (sqmm) - - -

Asv Torsion Prv (sqmm) - - -

AsvReqd (sqmm/m) 254.87 254.81. 254.8L
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SvCalc (mm) 300 300 300

SvPrv (mm) 300 300 300

Asv Total Prv (sqmm) 523.6 523.5 523.6

Maximum Spacing Criteria

Basic

Spcl =0.75d = 477 mm

Spc2 = 300 mm

SFR Design

Beam Width = 230 mm

Beam Depth = 690 mm

Web Depth = 690 <= 750 mm

Side Face Reinforcement not required.

Crack width as per lS 456 : 2000 + lS 13920 :2016

Beam Bottom Beam Top

Left Mid Right Left Mid Right

Critical L/C - RCDC - - - - 10001 10001

BM (Unfactored) (kNm) 0 0 0 0 705.8 749.42

Reinf. ln 1st layer 3-Y20 3-Y25

sp (mm) 73 70.5

AstPrv (sqmm) 942.48 L472.61

Xact (mm) 184.2220.6

lcr(mm4) 221,1,695278.583104260807.24

Check for Stress in Concrete

ocbc (N/sqmm) 8.81 10

ocbc(Actual)(N/sqmm) 1010

Check for Stress in Reinforcement

Fst (N/sqmm) 198.13 183

FstPerm (N/sqmm) 302.5 302.5
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Crack Width Check

.ocation Edge (Bottom/Top)

rcr (mm) 45.64 44.27

tpsilon-deff, e1 0.001129 O.0O1OS4

ipsilon-m, em 0.000895 0.000914

cr (mm) 0.LL62 0.1153

VcrPerm (mm) 0.20.2

$ress Limit Check as per lS 455 : 2000 + tS 13920 :20L6

Beam Bottom Beam Top

Left Mid Right Left Mid Right

Gitical L/C - RCDC 10001- - 10001 1OOO1 1OOO1

EM (Unfactored) (kNm) 4.94 O O 23.79 105.8 149.42

Reinf. ln 1st layer 3-Y12 3-y12 3-y2O 3-y2S

5j (mm)65 65 53 45.5

AltPrv (sqmm) 339.3 339.3 942.48 1,472.67

Cleck for Stress in Concrete

ocbc (N/sqmm) 0.52 2.97 8.8t LO

ocbc(Actual) (N/sqmm) 10 i.01010

Check for Stress in Reinforcement

Fsl (N/sqmml 24.76 7L9.1,6198.L3 183

FstPerm (N/sqmm) 302.5 302.5 302.5 302.5

Group : G39

Beam No : 863

Analysis Reference (Member)

Beam Length :970 mm

Breadth (B) :230 mm

Depth (D) :680 mm
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Flexure Deslgn

Beam Bottom Beam Top

left Mid Right Left Mid Right

Critical L/C - RCDC 8 32 SG SZ SZ 28

Vlu (kNm) 244.95 779.24 55.23 160.95 74t.6 tLB.46

fu(kNm)000000

rITu(kNm)000000

t4ud (kNm) 244.95 L79.24 s5.23 160.95 t4L.6 tLB.46

flulim (kNm) 343 343 343 343 343 343

32.789 2.O40.629 7.832 L.672 L.349

ftmin (%) (A) 0.2 0.2 0.2 o.2 0.2 0.2

ftclc(Yol (B')0.654 0.467 0.2 0.415 0.3610.298

ftclc(Yol (c) 000000

APrv (%l 0.707 0.707 0.283 1.036 0.442 0.663

ArtCa lc (sqm m ) 943.82 663.t2 284.28 589.28 512.96 423.88

ArtCrack (sqmm) (D) 943.82 663.t2 0 0 512.96 423.88

AstPrv (sqmm) 1005.3 1005.3 402.t21.472.61629.32 942.49

Rcinforcement Provided 3-Y16

2-Y76 3-Y76

2-Y76 2-Y76 3-Y25 2-Y20 3-Y20

Shear Design

teft Mid Right

CriticalL/C-RCDC888

PIP"v (%l O.7O7 O.7O7 0.283

Vu (kN) 275.17 283 289.4

Tu (kNm)0 0 0

vTu (kN)0 0 0

Vut (kN) 27s.77 283 289.4

Tv (N/sqmm) 7.94 7.99 2.O4

Tc (N/sqmm)0.57 0.57 0.39
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Vc (kN) 81.35 81.36 55.36

Vus=Vut-Vc (kN) 193.81 207.64 234.04

Legs2 22

Stirrup Rebar 10 10 10

Asv Torsion (sqmm) - - -

Asv Torsion Prv (sqmm) - - -

AsvReqd (sqmm/m) 858.57 903.69 1048,9

SvCalc (mm) 175 770 L45

SvPrv (mm) 175 t45 745

Asv Total Prv (sqmm) 897.5 1083.31 1083.31

Maxlmum Spacing Criteria

Baslc

Spcl =0.75d = 464 mm

Spc2 = 300 mm

SFR Design

Beam Width = 230 mm

Beam Depth = 580 mm

Web Depth = 580 <= 750 mm

Side Face Reinforcement not required.

Crack width as per lS 455 : 2000 + lS 13920 :2OL5

Beam Bottom Beam Top

Left Mid Right Left Mid Right

Critical L/C - RCDC 10001 10001 - - - 10001

BM {Unfactored) (kNm) 77.85 45.52 O 0 0 22.5

Reinf. ln lst layer 3-Y16 3-Y16 3-Y20

sp (mm) 75 75 73

AstPrv (sqmm) 1005.3 1005.3 942.48

Xact (mm) 187.4 187.4 182.5
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lcr ( mm4) 2244287 506.44 2244287506.44

Check for Stress in Concrete

ocbc (N/sqmm)6.5 3.8 7.92

ocbc(Actual) (N/sqmm) 1010 10

Check for Stress in Reinforcement

fst (N/sqmm) 139.39 81.51 42.84

lstPerm (N/sqmm)302.5 302.5 302.5
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Crack Width Check

tocation Edge (Bottom/Top)

acr (mm)46.83 46.83 45.64

tpsilon-deff, e1 0.000797 0.000466

Epsilon-m, em 0.000582 0.000251

Vcr (mm) 0.0772 0.0333 0.0018

V{crPerm (mm)0.2 0.2 0.2

0.000245

0.000014

Stress Limit Check as per lS 456 : 2000 + tS 13920 :2Ot6

Beam Bottom Beam Top

Left Mid Right Left Mid Right

Critical L/C - RCDC 10001 10001 - - 10001 10001

BM (Unfactored) (kNm) 77.85 45.52 O O 10.82 46.27

Reinf. ln Lst layer 3-Y16 3-Y16 2-Y2O 3-y2O

sp (mm) 59 59 726 53

AstPrv (sqmm) 1005.3 L005.3 628.32 942.48

Check for Stress in Concrete

ocbc (N/sqmm) 6.5 3.8 1.08 3.96

ocbc(Actual)(N/sqmm) 1010 1010

Check for Stress in Reinforcement

Fst (N/sqmm) 139.39 81.s1 30.39 88.12

FstPerm (N/sqmm)302.5 302.5 302.5 302.5
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Fou Edgor Dlrcontlnuour
Fck
Fy
Dla of bar (Lx Dlrection)
Dla of bar (Ly Dlrection)
Clea cover
Cleacpan Lx
Clea span Ly
Wadh of Beam
Slabtk
FloorFinish
Weathering Coarse
LIVELOAD

Lan$h of slab (lx)
Lengh of slab (ly)

Dead Load
LIVELOAD
FD DL
FD LL
lyllx 1.0509 tT tS TWO WAy SLAB
Bendlng Moment coeffeclent for Rectangular Panels Supported on Four sldes
wlth Provision for Torsion at Corners (lS 456-2000 Table 26)

short span long span
(ve Mx) (+ve Mx (-ve My) (+ve My)

0 0.0687 0 0.062193

Deelgn of clab rffil rl
30 N/mm^2

500 N/mm^2
12 mm
12 mm
20 mm

4230 mm
4025 mm

300 mm
150 mm
50 mm
25 mm
3 KN/m2

4143 mm
4354 mm
5,20 KN/m2

3 KN/m2
7.8 KN/m2
4.5 KN/m2

4025 mm DIRECTION
4230 mm DIRECTION

support moment

span rnoment

Xu max/d
o
d rquired
Effective depth shorter span
Effective depth longer span
Ast 1+ ve Shorter span)
Ast (+ ve Longerer sPan)
Ast (- ve Shorter span)
Ast (- ve Longerer span)

Min Ast
SPAN REINFORCEMENT
TO PROVIDE 12mm DIA OF BAR @300 mm SPACTNG tN
TO PROVIDE 12 mm DIA OF BAR @300 mm SPACING tN
SUPPORT REINFORCEMENT

0 KN.m
0 KN.m

14.502 KN.m
13.13 KN.m

0.46
4.0082
60.15 The depth provided is suffcient

124
112

279.49 mm^2
281.43 mm^2

0 mm^2
0 mm^2

180 mm^2

Mx
My
Mx
My

(

(

(

(

(

(

(

(

(

(

(

(
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