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FOREWORD
1.1.1 - Description of Project

M/s. Max Properties Private Limited, Madurai is developing a High rise residential building (Basement+Stiit+11 upper
floorsy at SNo:191/82A part, 1919/82B, 191/109 at Thanakkankulam Panchayat, Thiraparankundram Taluk, Madurai. This project
is designed to provide a gencrous and comfortable habitat, complete with facilities that cater to a relaxed and convenient lifestyle,
The project construction is cartied oul as RCC framed structure with Shear wall, RCC Beam and Slab system. The building is

designed with accessibitily in mind as well as earthguake-resistant construction (o ensure the well-being of occupants.

1.1.2 — Objective of the Report
The objective of this report is to provide and furnish complete details related to Project and structural analysis and

design considerations.

1.1.2 — Scope of the Report
‘Fhe Structural Report covers the complete Structural Elements design considerations for analysis of lateralloads &

gravily loads.
1.2 CODLS, STANDARDS AND REFERENCES

Statutory Requirements:

The design of structural and other building services will comply with the following requirements:
e National Building Code The Building Regulations
+  The Environmenial Protection Act in liaison with the Environmental Agency.

¢  Fire prevention and detection in compliance with the local Fire Regulation.

DESIGN STANDARDS:
Specific applicable codes and standards will be identified and adopted in the design philosophies as appropriate to the
structural elements. The latest editions of the Codes and Standards will be used indesigns. All design work shall be based on

Indian Standards and Codes with latest revision, with amendments if any, as on date.

Loads:
I18: 8752015 - Code of Practice for design Joads (other than earthquake) for Buildings & structure
(Al parts)
18: 1893-2016 - Criletia for earthquake resistant design of structure
Foundations:

18: 1080-1985(2016) - Code of Practice for design and construction of shallow foundations on soils(other than

raft, ring and shell)

IS: 1904-1986(2015) - Code of Practice for design and construction of foundations in soils general

requirement

[S:2911-1986(2013) - Code of Practice for design and construction of pile foundations (All parts)

18: 2950-1981(2013) - Code of Practice for design and construction of rafl foundations

IS: 2974-1998(2013/2015) - Code of Practice for design and construction of machine Foundations( All parts }

15: 8009-1976/1980(2013/2015)

Code of Practice for caiculation of settlement of foundations (All parts )




RCC:

L 456 -2000(2016)
L 458-1988

£ 3370-2009

: 4326-2013

: 5525-1969(2013)
: 1786-2008

£ 5525-1969(2013)
: 1786-2008

- 10262-2009

1 1893 (Part-1)-2016
L 16700 - 2017

113920 -2016

11343 - 1980

Miscellaneous:

[S:432(part 2)-1995

ES: 6313(part I1)-2001
IS: 19051998
18: 3067-1995

SP:
Sp:
SP:
SP:

SP:

SpP:

6-1998
7 -2005
16-1999
22-1982

24-1983

34-1987

Material:

£5: 269 -2015

IS

1S:

455 -1995
1489-1991

IS: 4031-1991
1S:383 - 2016
IS:516-1999

iS:
IS:

1199-199%
1566-2000

15:49%0-1998
1S:2645-1999

Code of Practice for plain and reinforced concrete

Specification for precast concrele pipes

Code of Practice for conercle structures for the storage of liquids:{Ali parts)

Code of Practice for carthquake resistant design and construction of building
Recommendation for detailing of reinforced concrete works

Code of Practice for design and construction of machine Foundations{ All parts )
Specification for high strength deformed steel bars and wires for concrele reinforcement
Recommended guidelines for concrete mix design

Criteria for earthquake resistant design of structures (General provisions

and building).

Criteria for structural safety of Tall Concrete buildings

Ductile design and Detailing of Reinforced concrete structares subjected 1o

Seismic forces — Code of practice

Ductile design and Detailing of Reinforced concrete structures subjected to Seismic forces

— Code of practice
Code of practice for Prestressed concrete

Specification for mild steel and medium tensile steel bars and hard-drawnsteel wire for
concrete reinforcement

Standards for anti-termite treatment

Code of Practice for structural use of unreinforced masonry

Code of Practice for generat design details and preparatory works for damp proofing and
wialer proofing of buildings

Handbook for structural engineers { all parts)

Nationai Building Code of India

Design Alds for reinforced concrete to 1S:456-1978

Explanatory handbook on codes for earthquake engineering (18:1982-

1975and 15:4326-1976 )

Explanatory handbook on Indian Standard code of Practice for plain

andreinforced concrete

Handbook of concrete reinforcement and detailing (SCIP)

Specification for Ordirary, rapid hardening and low heat Portland cement’
Specification for Portland blast furnace slag cement.

Specification for Portland pozzolana cement

Method of physicail tests for Portland cement.

Specification for coarse and fine agpregates from natural sources for concrete,
Method of'test for strength of concrete

Method of sampling and analysis of concrete.

Specification for plain hard drawn steel wire fabric for concrete reinforcement
Specification for plywood for conerete shuttering works.

Specification for integral cement water proofing compounds.




1.3 DESCRIPTION OF STRUCTURE
1.3.1 Building Description
The Development consists of the following:

a. Residential building Noor covered with RCC roofing.

The usages of individual floors are as given below:

Floors Details

1.3.2 Structural Arrangement:

The Structural System for the residential buildings comprises of RCC column and beam and slab.

No. Description Details

Structural System RCC Shear Wall & Column

Foundation Raft Foundation

6. Beams As per design

1.4 DESIGN APPROACH

1.4.1 — Design Life.
The design life of the building is assumed as 50 years. This requirement is applicable only for concrete
works and not applicabie to replaceable finishing materials, waler proofing membrane and thermal insulations (if

any). Hence periodic maintenance / refurbishment are required for alt reptaccable material for Jonger life.

1.4.2 — Material Properties.
Materials specified will conform to the latest edition of the relevant Indian Standard or other accepted

standard. Specifications for materials will include sampling and testing as stipulated in the design standards.

Detailed material specifications will be inciuded in the Technical Specification,

Concrete:
All structural concrete shall have cube crushing strength of 40 N/sgunm (M40) at 28 days.Plain cement congerete shall

have cube crushing strength of 10 N/sq.mm {(M10) at 28 days.

Concrete Mix:
Grade

Concrete Item

Columns M40




Reinforecement steel:
e Allreinforcement shall confirm 10 1S: 1786 — 1985 having minimun: yicld strength of 500 N/sqg.mm.Corrosion

resistant steel is not required.

1.4.3 — Design loads
Dead loads:
Dead load shall include weight of all structural and Architectural components. Self-weight of the materials

shali be calculated on the basis of unit weights given in 1S: §75.

o Tleor finish of 75 mm thickness : 75 ke/sgm

s Self~weight of Plain concrete : 2400 kgfeum (24 kN/cum)

e  Self-weight of RCC : 2560 kg/cum (25 kN/cum)

¢ Aerocon block masonry : 700 kgfeum (7 kN/cum) {For walls]

(With additional 15mm thick plastering on external surface and 12mm plastering on internal walisurfaces)

e Soil (Dry) : 1800 kgfeum (18 kiN/eum)
e Soil (Wet) : 2000 kg/cum {20 kN/cum)
¢  Water : 1000 kg/cum (10 kN/cum}
o Masonry with plastering : 2200 kg/eum (22 kN/cum)
o Wallloads : As per actuals

Live loads:

The superimposed loads shall be calculated in accordance with IS: 875(Part-2) based on Oceupancy Classification.
For multiple occupancies of use in the building shall be referred with the other appropriale comparable occupancy
classification as per Table.]l of IS 875(Part-2)-1987.
Following live loads are considered while designing the structural elements apart from the dead toads asper codes.

Floor Live loads:

s Living Area : 200 kgfsqm (2.0 kN/sgm)
e Stairs 300 kg/sqm (3.0kN/sgm)
+  Corridors / Balcony : 300 kg/sqm (3.0 kN/sqmy
¢ Toilets 200 kg/sgm (2.0kN/sqm)

o Terrace with Access 200 kg/sqm (2.0 kN/sgm)
o  FElectrical rooms : 400 kg/sqm (4.0 kN/sgm)

Sunken Details:

»  Toilet 250mm

Wind Loads
The Wind pressure shall be caleulated in accordance with IS: 875 (Part-3):2015.Madurai has a high wind speed of 50m/s,

Basic Wind Speed V, 139 m/s
Risk Coefficient k - 1.00 (k| corresponds to 50 years Mcan Probable Design
Life of Structure)

‘Terrain, height, structure size factor ka - To suit the height of the structure for terrain category 2

1.0
+1.00

Topography factor ks
Importance factor for cyclonic region ks
The external and internal pressure co-efficient shall be as per respective clauses of 1S: 875 (Part 312015 Design

TV xky ke mketks
0.6V,

Wind speed V.

Design Wind Pressure, P,
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Seismic Forces:
Madurai falls under seismic zone 111 as per 1S 1893-2016 (Part 1) (Sixth Revision) and has the foliowing

factors to be considered for designs. Ductile detailing is required. (Please refer attached map above)

Seismic Zone 1

Seismic Zone factor, Z 1 0.1 (As per Table 3; 1S: 1893-2016)
Design horizontal seismic coefficient (Ah) D (Z2Y4(S/pY¥(MR)

I -Importance factor 1 1.2 (Ref Table 8; 1S: 1893-2016)
Response reduction Factor i

Soil type : Type -1

Damping Ratio for RCC 5%

Sa/g — Average response acceleration coefficient for soil sites as per Fig.2 of IS: 1893-2016 and it is arrivedbased on

appropriate fundamental natural period of structure as per Cl 7.6.2 (b)

Design horizontal seismic coefficient (Ay) {22 S g)HTIR)
D(0.1/2)2(1.2/5) * (Safg)
Ah . 0.012 * (S.{/g)

Design seismic base shear, Vy : Ay * w where, w - seismic weight of building

: Not considered in the analysis

Table No : 03

Effect of infill panels

{ Clause 6.4.2)

Moderate Severe " Very Severe -

Seismic Intensity ' Low




Temperature Loads:

The effect of temperature will be considered wherever applicable in accordance with relevant Indian Codes, Minimum
& maximum temperatures considered are as shown in the table below. Same will be used for the analysis & design. The
coefficient for thermal expansion and contraction will be in accordance with IS: 456 and 1S: 800 for concrete and steel

respectively.

Station Name Month Period No. of Years Mean Femperature in Mean

Degree C rainfall in

Maximum | Minimum mm
Chennai {Minambakkam) January 1901-2000 100 28.8 204 35.3
Chennai (Minambakkam) February 19G1-2000 166G 30.5 211 13.6
Chennai (Minambakkam) March 1901-2000 100 326 230 14.5
Chennai (Minambakkam) April 1901-2000 100 347 258 159
Chennai {(Minambakkam) May 1901-2000 100 37.4 27.6 42.4
Chennai {Minambakkam) June 1901-2000 100 37.3 27.4 53.9
Chennai (Minambakkam) July 1901-2060 100 353 26.1 996
Chennai (Minambakkam) August 1601-2000 160 3435 235 129.9
Chennai (Minambakkam) Seplember 1901-2000 100 339 252 1235
Chennai {Minambakkam) October 1901-2000 100 31.8 242 284.6
Chennai (Minambakkam} November 1901-2000 100 294 226 353.0
Chennai (Minambakkam) December 1901-2000 100 284 21.2 146.3
[Source: National Data Centre: pde@imdpune.gov.inDGM (Sectt.): dgm.kq@imd.gov.in]

Considering the average daily maximum temperature as 34 degrees and minimum as 24 degrees, the variation in temperature

for analysis s considered as 10 degrees. {Source
hitps:Awww wuniderground com/history/airport/ VOMM/201 6/1 4/Custorn History html?dayend=5&monthend=2&cyearend=201
7&req_city=&req_state=&req_statename=&reqdb.zip=&reqdb.magic=&reqdb.wmos=]

Temperature and shrinkage effect:

Harizontal floor displacement due to differential temperatures and shrinkage is of importance in long concrete buildings.
It can be taken care of by either providing expansion joinis at an appropriale spacing or designing structural members for the
additional moments caused by the temperature and shrinkage effects. Pour strips at suitable locations shall also be considered

where required.

Exceptional Loads:
Loads due to the following catastrophe scenarios arc not considered in the design:
»  Exceptional loads due to terrorist attacks {(Explosions)
s Accidenial loads (Falling of aircraft on the building)

+  Accidental collision of vehicles on the fagade of the building




1.4.4 Durability Considerations:

Environmental conditions, Corrosion and Fire protection for concrete and structural steel

e Environment : Moderate

= Lxposure condilions : Concrete surfaces exposed lo moderate
environment

e Minimum grade of Concrete : Moderate Exposure - M25

Table 3 Minimurm Cement Content, Maximum Water-Cement Ratio and Minimum Grade of Conerete
for Bifferent Exposures with Normal Weight Aggregates of 20 mm Nominal Magimum Sice

(Clauses 8,12, 8.2.4.1 and 9.1.2)

] Faxpistire Plain Canverie Relotorced Conerete
18 s .
Minismum Maximum Minimom Minimuny Maximurn Minimuem
Curnent Free Water- Grade of Cement Free Water- Crade of
Content Lanent Ratio Concrete - Conteat Cement Ratio Congrete
kgfm® kglm®
£y 123 (3} &) {5} {8} {7 (8}
i) Mild 2%0 0,50 - I0H 0.55 M0
i) Muoderate 240 .60 M3 Kje] 0.56 M
iy Severe 250 .50 M 20 il 0.45 M 30
vy Vory severe 260 345 M 340 045 M 33
v) Extreme 280 0.4 25 360 040 M40
HNOTES

1 Cement coment prescribed in this tubls s irespective of the grades of cement and it is incluglve of additions mentioned it 5.2, The
additions such as fly ash ot ground granulated biast fumace stag may be taken into account in the concrete composition with respect to
the cement content and water-cément ratio if the suitahility is established and as 1ong as the maxiznum amounts taken into sccount do

not exceed the fimit of pozzolona and slag specified in 1§ 1489 (Part 1) and 18 485 sespectively.
2 Mimiawern gonle for plain conrete ander nld exposue condition §s nos specified.

1.4.5 Fire Rating
Thickness of the structural elements as pertable 13, 16 & 16A clause 26.4 of IS 456-2000.

Column Pimension (b or D} Mintmum Wall Thickness
Fire Minimum Rib Mini s whern - e - .,
Resis. Bearn Width Thicknesy Fully 50% Onz 1<0.4% DA%ep<l®% 1%
tance Width of Siabs  of Flonrs BExposed Exposed Face
h b b, f2l Exposed
i} 1) men mm T nm inm mm e
05 200 123 7% 150 125 100 &4 100 100
} 200 125 98 200 160 126 150 120 160
15 200 128 110 250 200 140 i75 140 100
2 200 i25 125 306 200 160 - 60 100
3 240 150 150 400 300 200 - 200 150
4 280 175 170 450 350 240 - 240 180
NOTES

1 These minimum dimensions rélate specificatly to the covers given in Table 16A.
2 pis the percentuge of steel reinforoement.

Fig, 1 Minmium DiMensions of REneorceb Concrers Memsers FoR FIRE RESISTANCE

Nominal covers for 2 hr. fire resistance:

‘Nominal Cover -

_Slmply' .| Continuous | Simply antinuous_ -Simply * Continuous

supported ' ' supported ' supported

40




1.5 ANALYSIS METHODOLOGY:

This structure has a physical interface with almost all the disciplines like geolechnical works, MEP
services,ete. The structure proposed is of cast in-situ concrele construction with columns suitably placed. The vertical
toads including the dead and super imposed loads are transferred 1o the soil through columns and foundation.
Foundations are sized with consideration to the safe bearing capacity of soil at the level of fransfer of load
recommended by specialist soil investigation consuftants.

1.5.1 Assumptions:
e The structure is idealized as 31D space frame and analyzed using ETARBS sofiware package for both vertical
and lateral loads.
s The structure is analyzed for specific loads like dead load, live Joad, wind, and scismic loads and forthe
load combinations as given in the relevant codes.

o The foundation is represented in analysis model using fixed end conditions.
1.5.2 Mathematical model

Mass Modelling:

Mass Source as per [8: 18932016 is considered as follows.

S - Super Imposed Dead 1.oad;LIL - Live Load
1.5.3 Static Analysis:
The following Static loads cases are considered in the anatysis.
DI - Dead Load which includes self-weight of the structure.
SDL ~ Super Fmposed Dead Load, including load due to finishes, wall Loads, Soil fitling Joads ete.
LL - Live l.oad

1.6 LOAD COMBINATIONS:

Load combinations Used for Strength, Serviceability are tabulated below:

Load Limit State of Collapse Limit State of Serviceability
Combination DL+SD LL WL/EL/TL DL+SD LL WL/EL/TL
L L
DL+ L.L 1.5 1.5 - 1 ] -
DL+ WL 1.5 or 6.9% — 1.5 1 — 1
DL + EL 1.5 or 0.9% e 1.5 1 — I
DL+ TL 1.5 — 1.5 1 — 1
DLALL+WL 1.2 12 1.2 1 0.8 0.8
DLALLAEL 1.2 1.2 1.2 1 0.8 0.8
T PLALLATL 1.2 1.2 12 I 1 1
DL+WL+TL 1.2 — 12 ; — 1
DL+EL+TL 1.2 - 1.2 1 — 1
DLALLAEL+TL L2 1.2 1.2 1 1 1

Response spectrum combinations:
o 12[DLALLHSPECX+0.3 SPECY+0.3 SPECZ)]
e 1 2[DLALLAHSPECY+0.3 SPECX+0.3 SPECY)]
e 15[DEA(SPECX+0.3 SPECY+0.3 SPECZ)}
e 1.5[DLAHSPECY+0.3 SPECX+0.3 SPECZ)}
o 0.9DL+1.5(SPECX+0.3 SPECY+(.3 SPECZ)]
o 0.9DL+1.5(SPECY+0.3 SPECX+(.3 SPECZ)]




The various loads are combined in accordance with the stipulations in 1S: 875 (Part 5)-1987; whichever combination

produces the most unfavorable effect in the building foundation or structural member concerned may be adopted.

*This value is io be considered when stability against overturning and stress reversal is critical where DL/LL/WL/EL
denotes, DL « Dead Load; LL - Live Load; TL - Temperature Load; Wi - Wind Load; L. - Earthquake Load , SPEC- Response
spectrum Wind load and carthquake loads are congidered for both x & y directions. Whenever imposed load is combined with
earthquake load, the appropriate part of imposed load as specified in 18: 1893-2016 / Clause 7.3.3 of seismic code will be used
both for evaluating earthquake effect and for combined load effects usedin such combination. Serviceability joads combinations

with suitable live load reduction factor as per 18: 875(Part-2) will be used for foundation design.

1.7 DESIGN METHODOLOGY:
s Al R.C.C structures shall be designed according to the Limit State Method as specified in kS: 456 — 2000,
e Forces and moments from the 3D analysis output for the worst combinations are used for the design of the structure.
¢  The foundations are designed for critical load combination.
e The structure is analyzed for specific loads like dead load, live load, wind and seismic leads and {or the lead
combinations as given in the relevant codes.
e The slab is analyzed as two-way and one way slabs.

s Design of special members like retaining wall, water tanks will be done in accordance with the relevant IS Codes.

1.8 ACCEPTANCE CRITERIA:
1.8.1 Deflection Limits:
For Reinforced conerete works:
s Limiting values of deflection (Short and Long term) as per clause 35.3 of IS: 456-2000 is followed in the design.
»  Limiting value for long term deflection is considered as span/250 and for the long term deflection after erection of

partitions & finishes is considered as span/350 or 20mm whichever less as per IS 456 — 2000,

1.8.2 Cracking Limits:
e Limiting values of crack width as per ¢lause 35.3 of [S: 456-2000 is followed in the design.In
general for slabs and beams, the crack width is limited to 0.3mm.

+  For water retaining structures, crack width is limited to 0.2mm.

1.8.3 Soil data:
Foundations are designed based on Geo Technical investigation report and will dissipate all the vertical and

horizontal loads safely to the soif below. The soil investigation report recommends mat foundation system.

1.9 DETAILING REQUIREMENTS:

RC wails, which are considered as lateral load resisting el
tumns and beams are detailed as per normal detailing

ements are detailed as ductile RC walis along with

perimeter SMRFs (both columns and beams). Rest of the co

requirement. Detailing for all structural members shall be in accordance with IS: 456 & SP: 34.




1S 1893:2016 Auto Seismic Load Calculation

This caleulation presents the automatically gencrated lateral seismic loads for load pattemn 1Q +X

calculated by ETABS.

Direction and Eccentricity

Direction = X + Fccentricity Y

Eccentricity Ratio = 5% for all diaphragms
Structural Period

Period Caleulation Method = User Specified

User Period

Factors and Coefficients

T=1.862 sec

Sejsmic Zone Factor, Z [1S Table 3] Z=01
Response Reduction Factor, R {18 Table =5
9]
[mportance Factor, 1 [IS Table 8| 1=12
Site Type [IS Table 1} =11
Seismic Response
Spectral Acceleration Coefficient, S, /g 5, 136 §3 -
1S 6.4.2] e T g 0445
Equivalent Lateral Forces
, 715
Seismic Coefficient, Ay, {IS 6.4.2] A = B
2R
Calculated Base Shear
Direction - Period Used (sec) W (kN) V), (kN)
X +FEee Y : 3.059 440879.4121 4849.6735
Applied Story Forces
Lateral Load fo Stories - X Story Elevation X-Dir Y-Dir
HEADROOM - :f ?sg.aéaim m kN kN
1€ : 954,27§2w .‘.F]‘;‘,RRACE ..40‘87. 7898981 0
o . TetaTTeRn 11 ' 37.82 9542762 0
. G43.89%kN 10 34.77 791.4772 0
o SULSZ 9 3172 643.893 0
364369360 g 28.67 5115237 0
;ég_%izg?xzq : Ny 2562 394.3693 0
5 PEI05H P 2257 292.4297 0
Sagrest 5 T19.52 205.705 0
TT.EH01KN 4 16.47 ' 134.1951 0
3 G T3 13.42 779003 0
R 2 10.37 36.8143 0
. 732 17.192 0
BASE1 - STILT 366 0 0
FON - BASEI o 0 0
5,00 0.20 .40 0,60 080 100 120 E43 FDN 3 ¢ 0

Force, kKN

according to 1S 1893:2016, as




1S 1893:2016 Auto Seismic Load Calculation

This calculation presents the automatically generated lateral seismic loads for load patiemn EQ +Y according to IS 1893:2016, as
calculated by ETABS,

Direction and Eccentricity

Direction =Y + Fecenfricity X
Eccentricity Ratio = 5% for all diaphragms
Structural Period

Peried Calculation Method = User Specified

User Period T=2.166 sec
Factors and Coefficients

Seismic Zone Factor, 7 [I8 Table 3] Z=101
Response Reduction Factor, R [IS Table 9] R=5
Importance Factor, 1 [1S Table 8] =12

Site Type [IS Table =11
Seismic Response

3 . NP PR I, L o Y C . S
Spectral Acceleration Cocfficient, S, /g {IS S, 136 5a . 0.4840
6.4.2] g T 2
Equivalent Lateral Forces
71
Seismic Coefficient, Ay, [1S 6.4.2] B
Ah = Tan
2R
Calculated Base Shear
Direction ¢ Period Used (sec) W (kN) ‘ Vi (kN)
Y + Eece. X ; 2.81 440879.4121 4849.6735
Applied Story Forces
Story Elevation X-Dir Y-Dir
Lateral Load to Stories - Y o R ; N
m . kN KN
HEADROOM - 5 e o e
; : : TERRACE 40.87 0 789.8981
. TR o 3782 0 954.2762
o SR s TR Y% R ¢ 791.4772
e T T2 9 31.72 0 643.893
R 8 28.67 0 511.5237
8 TR . 2562 0 3943693
T sy 6 257 0 292.4297
ST ionn s 1952 0 205705
S rrosu 4 16.47 0 1340951
Kk SUTE 3 1342 0 77.9001
ek AT ; 2 1037 0 36.8143
Tz S P 132 0 17092
3 N H N 1". . e . 0 0
1 i STILT 366 | |
' BASEI 0 0 0
: FDN -3 0 G
BASE -
FON-

i 1 i t ! ' i
000 0.20 040 0.50 0.80 1.00 120 E+3
force, kN




MODAL PARTICIPATING MASS RATIOS

Case | Mode Pec:l_o UX wo | vz I | mx RY | Rz RX Ry | ax
0:04 0.04
Modal | | 3.059 | 3.059 | 0.603 | s 0.000 | 0603 |5 | 0.000 | 0.004 | 0.071 | 0.097 | 0.004 | 0.07]
Modai | 2 281 2810 Lonr Lo oo | om0 |1 0.000 | 0041 | 0013 | 0126 | 0.045 | 0.084
Modal | 3 217 Lam7 oo |3 0000 Lo |4 0.000 | 0.016_| 0.003 | 0.476 | 0.060 | 0.086
Modal | 4 2156 |25 | 0003 |1 0.000 | 0.744 2'7[ 0.000 | 0.000 | 0.000 | 6.021 | 0.060 | 0.087
Modal | 5 206|200 {0010 |8 o0 | o7ss |3 0000 | 0.001 | 0.000_| 0.030 | 0.061 | 0,087
Modat | 6 Le24 | 1826 | 0000 |0 0000 | o754 |3 0.000 | 0.000 | 0.000 | 0.001 | 0.061 | 0.087
Modal | 7 0859 | 0859 | 0020 |10 0000 | 0383 |4 0.000 | 0.000 | 0151 | 6.007 | 0.061 | 0238
0.04 0.76
Modat | 8 0761 | 0761 | 0.005 |1 0000 | 03888 |5 | 0000 | 0022 | 0007 | 0086 ! 0083 | 0245
Modal | 9 o7 |omz |osn |6 0000 | osss 1o Looso | 0oes | 0000 0.028 | 0.148 | 0.245
Modal | 10 0529 | 0529 | 000z |0 0000 | osso |1 | oo | o000 | osor 0.019 | 0.149 | 0246
Modal | 11 0.519 | 0.519 | 0.001 ?'00 0.000 | 0.890 (1]88 0.000_| 0.001 | 0.000 | 0.006 | 0.149 | 0247
Modal | 12 | 0501 | 0.501 | 0.000 8'00 ooos |osoo |1 Looos | 0000 | 0000 | 0000 0.049 | 0.247
Modal | 13 0455 | 0ass | 0000 |0 | oot |00 |5 | 006 | 0006 | o001 0.000 | 0.149 | 0.247
Modal | 14 | 0.464 | 0.464 | 0.000 8'00 000 |00 |1 | ooos | 0000 | 0001 | 0000 | o14s 0.248
Modal | 15 | 0443 | 0.443 | 0.000 8'00 0.000 | 0.890 0o 0.006 | 6.000 | 0.000 | 0.006 | 0.149 | 0.248
Modal | 16 | 0433 | 0433 | 0.000 8‘00 0000 | 0so0 |1 | o007 | 0000 | 0000 | 0.000 | 0.149 0.248
Modal | 17 | 0.423 | 0423 | 0.050 8'00 0.000 | 0.941 (1]'88 0.007 | 0.000 | 0.035 | 0.002 | 0.149 | 0.283
Modal | 18 | o412 |04z |owo | o | oo |osar |1 Looor | oo |00 | 0000 |os | o283
Modal | 19 | 0.407 | 0.407 | 0.000 g.oo 0.002 | 0.941 Y% ) ooes | 0000 | 0001 | 0000 | 014 | 0284
Modal | 20 | 0396 | 0.396 | 0.000 8'00 0.003 | 0.941 75 1 oor2 | o000 | oo | 0000 | 0149 | 0286
Modal | 21 0.396 | 0.396 | 0.000 8'00 0.000 | 0.941 ?'88 0.012 | 0.000 | 0.000 | 0.000 | 0.149 | 0.286
Modal | 22 | 0383 | 0383 | 0.000 0% oo oot 11 ooz oo | 000 | 0000 |o1ee | 0287
Modal | 23 0375 | 0375 | 0.000 0" | oo | oo ?'88 0012 | 0.000 | 0,000 | 0.000 | 0149 | 0.288
Modal | 24 | 0369 10369 | 0.000 8'00 0.001 | 0.941 Y% o | o000 | 0000 | 0000 | o140 | 02ss
Modal | 25 | 0368 | 0368 | 0.000 8'00 0.002 | 0.941 7% 1 oots | o000 | 0000 | o000 | 049 | 02s8
Modal | 26 | 0349 | 0.349 | 0.000 o | o000 | o9l 7 L oars | 0009 | 0000 | 0021 | 0158 | 028




STORY DRIFT

Story (2!;2 :t Direction Drift Brift/ X Y Z
TERRACE EQ+X X 0.000837 1/1194 1.3 44,5516 40.87
i BQ +X X £.000946 171057 6.3627 44.5516 37.82
10 EQ +X X 0.001072 1/933 6.3627 44,5516 34.77
9 EQ +X X 0.001199 1/834 6.3627 445516 31.72
8 EQ +X X 0.00131 17763 6.3627 44.5516 28.67
7 EQ +X X 0.001397 1/716 6.3627 44,5516 25.62
6 EQ +X X 0.001454 1/688 6.3627 44.5516 22.57
5 EQ +X X 0.001474 1/679 6.3627 44.5516 19.52
4 EQ +X X 0.001451 1/689 1.3 44,5516 16.47
3 EQ +X X 0.001389 1/720 6.3627 0.00002547 13.42
2 EQ +X X 0.001268 1/789 424759 0.00002453 10.37
1 EQ +X X 0.001047 1/955 42,4759 0.00002453 7.32
STILT EQ +X X 0.000737 1/1356 0.00004929 1.3 3.66
BASEI BG +X X 0.000332 1/3013 44,4374 16.1544 0
| TERRACE | RSA-X X 0.00083 1/1205 42.4759 0.00002453 40.87
i1 RSA- X X 0.600912 1/1096 6.3627 0.00062547 37.82
10 RSA- X X 0.000997 1/1003 6.3627 0.00002547 34.77
9 RSA- X X 0.001075 1/930 6.3627 0.00002547 3172
8 RSA- X X 0.00114 1/877 6.3627 0.00002547 28.67
7 RSA- X X 0.001195 1/837 6.3627 0.00002547 25.62
6 RSA- X X 0.001239 1/807 6.3627 0.00002547 22.57
5 RSA- X X 0.001268 1/789 6.3627 0.00002547 19.52
4 RSA- X X 0.001277 1/783 42,4759 0.40002453 1647
3 RSA-X X 0.001258 1/793 6.3627 0.00002547 13.42
2 RSA- X X 0.001198 1/835 42.4759 0.00002453 10.37
1 RSA- X X (1001045 1/957 424759 0.00002453 7.32
STILT RSA- X X 0.000767 171303 54.3052 0.0002 3.66
BASE] RSA- X X 0.000325 1/3073 9.7918 3.8292 0
TERRACGE EQ +Y Y 0.001298 1/770 54.3052 2.2292 40.87
11 EQ +Y Y 0.001372 17729 54.3052 2.2292 37.82
10 EQ +Y Y 0.001461 1/684 54,3052 2.2292 34.77
9 EQ +Y Y 0.001546 1/647 54.3052 2.2292 31.72
8 EQ +Y Y 0.001613 1/620 54.3052 2.2292 28.67
7 EQ +Y Y 0.001653 1/605 54.3052 2.2292 25.62
6 EQ +Y Y 0.00166 1/602 54.3052 2.2292 22.57
5 EQ +Y Y 0.001627 1/615 54.3052 2.2292 19.52
4 EQ +Y Y 0.001547 1/647 54.3052 2.2292 16.47
3 EQ +Y Y 0.001413 1/708 54.3052 2.2292 13.42
2 EQ +Y Y 0.001209 1/827 54.3052 2.2202 10.37
1 EQ +Y Y 0.000925 1/108] 54.3052 2.2292 7.32
STILT EQ +Y Y 0.000622 1/1609 54.3052 46.7808 3.66
BASEI EQ +Y Y 0.000269 1/3724 49.6001 69.7738 0
TERRACE RSA-Y Y 0.600916 1/1092 54.3052 46.7808 40.87
11 RSA-Y Y 0.000962 1/1039 54.3052 1.3002 37.82
10 RSA-Y Y 0.001012 1/988 54.3052 2.2292 34.77




B | RSA-Y 0.001052 1/951 54.3052 2.2292 3172
8 RSA-Y Y 0001678 1927 54.3052 2.2207 2867
- 7 | RSAY Y 0.001091 1/916 54.3052 2.2202 2562
6 RSA-Y Y | 0.00109 1917 54.3052 22292 2257
3 RSA-Y Y 0.001073 1/932 54.3052 22292 19.52
4 RSA-Y Y 0.001635 1/966 54.3052 22292 1647
3 RSA-Y Y 0.000967 1/1034 54.3052 22292 13.42
3 2 1 RSA-Y Y 0.000852 171173 54.3652 2.2292 10,37
1 RSA-Y Y 0.000676 1/1480 54.3052 46.7808 7.32
STILT RSA-Y Y 0.000477 172095 54.3052 69.7738 3.66
| BASEI RSA-Y Y 0.000213 1/4704 49.6001 69.7738 0
STORY MAX OVER AVG DISPLACEMENTS:
o Output . o . R
Story Case Direction Maximum Average Ratio
TERRACE | EQ +X X 49.037 46.623 1.052
11 EQ +X X 46.518 44.306 1.05
10 EQ +X X 43,68 41.668 1.048
g L +X X 40.465 38.654 1.047
8 RO +X X 36.87 35.259 1.046
7 LEQ +X X 32.935 31.527 1.045
6 EQ +X X 28.731 27.525 1.044
5 EQ+X X 24.345 23.338 1.043
4 EQ +X X 19.88 19.067 1.043
3 EQ X X 15.456 14.829 1.042
2 EQ+X X 11.22 10.765 1.042
] EQ +X X 7.354 7.059 1.042
STILT EQ+X X 3.52 3.392 1.038
TERRACE | EQ +Y Y 56.357 43.978 1.282
11 EQ+Y Y 52,397 41.092 1.275
10 EQ+Y Y 48.213 38.004 1.269
9 EQ+Y Y 43.756 34,685 1.262
8 EQ +Y Y 39.041 3i.14 1.254
7 EQ+Y Y 34.121 27406 1.245
6 EQ+Y Y 29.078 23.544 1.235
5 EQ+Y Y 24015 19.628 1.224
4 EQ+Y Y 19.054 15.749 1.21
3 EQ+Y Y 14.337 12.013 1.193
2 EQ +Y Y 10.027 8.542 1.174
i EQ +Y Y 6.339 5.483 1.156
STILT EQ4Y Y 2,954 2.558 1.155
TERRACE | RSA-X X 42.4 35.722 1.187
1] RSA-X X 40.194 33.959 1,184
10 RSA- X X 37,797 32.017 1.181
9 RSA- X X 35168 29.862 1.178
8 RSA- X X 32.293 27478 1.175 |
7 RSA-X X 29.179 24.874 1.173
6 RSA- X X 25.844 22.064 1.171




5 RSA-X | x 22318 19.075 1,17
4 RSA-X | X 18.645 15.946 1.169
3 RSA-X | X 14.885 12.73 1.169
2 RSA-X | X 11.128 9.513 1.17
; RSA-X | X 7.507 6.418 117
CSTILT RSA-X | X 3,694 3.173 1.164
TERRACE | RSA-Y | Y 36.905 31.665 1.165
1 RSA-Y |y 34,309 29.525 1.162
10 RSA-Y |y 31.605 27.288 1158
9 RSA-Y |y 28772 24.937 1,154
8 RSA-Y |y 25.818 22477 1.149
7 RSA-Y | Y 22.764 19.92 1.143
6 RSA-Y |y 19.638 17.288 1.136
5 RSA-Y | Y 16.474 14.606 1.128
4 RSA-Y | Y 13.32 1191 1118
3 RSA-Y 1Y 10.243 9.254 1.107
2 RSA-Y |y 7.339 6.712 1.093
1 RSA-Y |y 4,759 4,401 1,081
| sTILT RSA-Y |Y 2.293 2.125 1.079




STORY STIFFNESS:

Story Output Case | Shear X | Drift X Stiff X Shear Y | Drift Y Stiff Y
kN mm kN/m kN mm KkN/m
HEADROOM | EQ +X 3.3019 1.522 2169.021 0.0634 0.179 0
TERRACE EQ +X 820.1039 2.335 351187.98 0.8286 0.308 0
11 EQ +X 1813.7439 2.662 681376.412 1.9291 0.313 0
10 EQ +X 2645.2102 3.042 869666.934 2.9843 0.317 0
9 EQ +X 3329.4373 3.425 | 971973.504 3.9877 0.32 0
8 EQ +X 3881.2734 3.763 | 1031336.107 4.9318 0.321 0
7 EQ +X 4315.504 4.031 | 1070520.631 5.8084 0.316 0
6 EQ +X 4646.8573 4.21 | 1103654.258 6.6085 0.303 0
5 EQ +X 4890.0025 4.286 | 1140932.897 7.3231 0.283 0
4 EQ +X 5059.5409 4.24 | 1193314.971 7.9436 0.253 0
3 EQ +X 5169.9915 4.063 | 1272400.345 8.4638 0.209 0
2 EQ +X 5235.7796 3.706 | 1412671.189 8.8815 0.146 0
1 EQ +X 5291.5527 3.667 1443066 9.3283 0.094 0
STILT EQ+X 5312.2441 2.55 | 2083060.526 9.5549 0.063 0
BASE1 EQ +X 5315.9454 0.882 | 6026289.797 9.5895 0.03 0
HEADROOM | EQ +Y 0.1444 0.237 0 3.0491 2.076 1468.477
TERRACE EQ+Y 1.4831 0.36 0| 818.1487 2.885 283560.603
11 EQ +Y 3.3268 0.364 0 | 1808.8131 3.085 | 586282.216
10 EQ+Y 5.1044 0.369 0 | 2636.6537 3.319 | 794364.555
9 EQ+Y 6.8045 0.376 0 | 3316.6406 3.545 | 935540.514
8 EQ +Y 8.4135 0.381 0 | 3863.6793 3.734 | 1034849.715
7 EQ+Y 9.9154 0.381 0| 4292.625 3.863 | 1111301.283
6 EQ+Y 11.2929 0.383 0 | 4618.2877 3.916 | 1179393.476
5 EQ+Y 12.5274 0.369 0 | 4855.4362 3.879 | 1251868.084
4 EQ+Y 13.6004 0.352 0 | 5018.7977 3.736 | 1343229.802
3 EQ +Y 14.4954 0.34 0 | 5123.0594 3.471 | 1475856.464
2 EQ+Y 15.2009 0.321 0 | 5182.8709 3.059 | 1694505.829
1 EQ+Y 16.0337 0.339 0 | 5229.8581 2.92 | 1791099.803
STILT EQ +Y 16.4574 0.238 0 | 5245.4575 1.954 | 2684951.008
BASEI EQ +Y 16.5266 0.078 0 | 5248.1213 0.648 | 8102107.986
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STORY FORCES:

Cutput

Story Case P VX VY T MX ‘MY
TERRACE EQ+X G -820.104 -0.8286 29375.04 2.6793 —2509.24_;
TERRACE EQ +Y 0 -1.4831 -818.149 -24225.3 2502.671 -4.87
TERRACE RSA-X 3.4187 1031.581 121.9434 34409.11 429.3668 3350.62
TERRACE RSA-Y 2.227 100.5492 | 1020.822 30992.06 3523.919 364.251

11 EQ +X 0 -1813.74 -1.929] 65171.34 8.5631 -8041.16
11 EQ+Y 0 -3.3268 -1808 81 -53912.5 8019.551 ~15.0169
1] R8A- X 3.1224 1917.03 261.777 64789.66 1224.424 8971347 |
11 RSA-Y 5.8747 214.5497 | 1877643 58798.17 9404.576 950.1241
10 B +X -5.415-07 -2645.21 -2,9843 95105.86 17.6653 ~16109.1
10 EQ+Y 0 -5.1044 -2636.65 -78718.6 16061.35 -30.5834
10 RSA-X 3.1551 2444.147 383,918 83641.25 2397.09 16159.44
i 10 RSA-Y 10.1126 3151049 | 2374.875 75872.3 16712.33 1865.183
9 EQ+X -1.3E-06 -3329.44 -3.9877 119718.5 29.8276 -26203.8
- 9 EQ+Y 0 -6.8045 -3316.64 -99091.5 261771 -51.3391
9 RSA- X 3.0438 2723945 | 4903296 94462.22 3889.249 24042.61
9 RSA-Y 14,2177 402,7919 | 2619.252 8537211 24558.79 3047.468
8 EQ +X -2.1E-06 -3881.27 -4.9318 139548.5 44.8696 -38101.7
8 EQ-Y ] -8.4135 -3863.68 115482 37961.32 ~77.0002
8 RSA- X 2.6686 2914.277 | 583.4897 102222.2 5636,264 3213949
8 RSA-Y 18.1085 479.1987 | 2754.386 91529.61 32389.14 4460.173
7 EQ +X -3.155-06 -4315.5 -5.8084 155130.6 62.585] -51264
7 EQ +Y 0 -9.9154 -4292.63 -128334 51053.83 -107.242
7 RSA- X 236351 3127.866 | 665.8207 110414.1 7662.614 40343.25
7 RSA-Y 21.8632 546.4528 ;| 2892.384 97606.34 46045 83 6071421
6 EQ+X -3.1E-06 -4646.86 «6.60853 166998.6 82.7411 -65436.9
6 EQ+Y 0 -11.2929 | -4618.29 ~138093 65139.6 -141.686
6 RSA-X 3.0691 3367.501 | 739.1812 FI9187.6 9876.485 48750.78
6 RSA-Y 25.49 606.6025 | 3063.984 104456.5 47530.43 7859.257
3 EQ +X -4 3E-06 -4890) -7.3231] 175684.2 105.0765 -80351.4
5 EQ+Y 0 -12,5274 | -4855.44 -145203 79948.69 -179.894
5 RSA-X 4.7206 3582.942 804.62 127033.2 12272.58 57467.73
5 RSA-Y 28.9318 661.1846 | 3254.546 111592 54992.02 9801.864
4 EQ+X -3.8-06 -5059.54 -7.9436 181716.6 129.3046 -95783
4 EGQ+Y 4 -13.6004 -5018.8 -150107 95256.02 -221.376
4 RSA-X 6.5588 3770151 862333 133788.3 14826.85 66539.24
4 RSA-Y 32.0412 710.8897 | 3473.345 116228 62604.6 11881.72
3 EQ+X -3.7E-06 -5169.99 -8.4638 185622.4 155.119 -111552
3 EQ+Y { -14.4954 | -5123.06 -153244 110881.3 ~265.587
3 RSA-X £.1042 39%0.759 | 9117174 141260.7 17316.14 76027.04
3 RSA-Y 346109 7553117 | 3759.123 128548.3 70603.11 14082.67
2 EQ+X -3.7E-06 -5235.78 -8.8815 187924.7 182.2076 -127521
2 EQ+Y 0 -15.2009 | -5182.87 -155055 126689.1 -311.949
2 RSA- X 9.0413 4293.968 | 951.5519 150948.9 20316.82 86090.27
2 RSA-Y 36.4895 792.9734 | 4118.216 139911.3 79294 16388.12




) I EQ +X 883507 -5291.55 -9.3283 189890.5 216.3492 ~146888
1 EQ+Y 6.1513-07 ~16.0337 | -5229.86 -15641] 145830.4 -370.633
i RSA- X 9.2643 4875.678 | 994.5296 176710.3 23814.73 99306.3&5—“
1 RSA-Y 36.5634 839.0918 | 4728.715 158151.1 91088.18 19305.85
STILT EQ +X ~1.5E-06 -5312.24 -2.5549 190588.1 251.3198 ~166331
STILT EQ+Y 0 -164574 | -3245.46 ~156883 165028.8 -430.867 j
STILT RSA-X 15.0778 5184.492 | 1012449 181172.1 27411.12 114094.5 7
STILT RSA-Y 35.8353 858.267 5028.728 167374.5 104697.3 22313.33
| BASE! EQ +X -7.8E-06 -5315.95 -9.5895 180712 280.0882 -182278
BASE} EQ+Y 0 -16.5266 | -5248.12 -156968 180773.1 -480.447-_
| BASE!1 RSA- X 16.9781 5216.092 1014.2 182117.4 36381.51 127089
BASE1 RSA-Y 35.6979 860.242 5057.502 168203,5 116877.6 24812.72

ETABS Shear Wall Design (C1)

IS 456:2000 Pier Design

Pier Details

Story I} . Pier ID o Centroid X (mm) : Centroid ¥ (mm) . Length (mm) ' Thickness (mm) : Pier Ductility = LLRF
CBASEL P28 1g3262 ‘ 49129.4 3 o0 300 © Special Wall 0.6
Material Properties
Ec (MPa) f4 (MPa) . Lt.Wt Factor (Unitless) f,(MPa) £, (MPa)
3162278 49 1 R 500
Design Code Parameters
T Te : IPaasx . 1Py Praax MinEec Mﬂj(]l" ¢ MinEcc Minor
115 f 15 Cooe04 00025 ;0% Yes ' Yes
Pier Leg Location, Length and Thickness
Station D Left X; @ LeftY, . Right X; Right ¥ | Length | Thickness
Location ; mm : mm . mm i mnm mm mm
Top  Lepl | 183262 486794 w362 4954 900 300
Bottom  Legl 183262 486794 183262 L 495794 900 300
I'lexural Design for P, M., and M,
Station | Required ¢ Required ©  Current Flexural P, M M. Pier A,
Location ; Rebar Area (mm?®) ;| Reinf Ratio - Reinf Ratio | Combo kN kKN-m @ KkN-m mm?
Top 4184 ©001SS 00233 101 LSDLELSLL  4987.6821 | -99.7538  -106.0999 269999
Bottom - 5522 S 00205 00233 129 LSDLHISWLAY | 4949.9492 . 98999  387.8177 | 269999
Shear Design
Station . Re P, M, -V Y Vet V,
ation 1)) bar Shear Combo : ‘ o v ‘ °
Location ©omm*m kN 5 kN-m ¢ kN kN kN
Top . Legl | 750 | 1151.5RSAX+O045RSA Y+15DL = 3759.5757 | -1253466 = 1250427 1969786 = 391.8482
Bottom : Legl 750  11515RSAX+0ASRSAY+LSDL 37890417 & 248557 1250427 2049156 &  399.7852
Boundary Element Check
Station . D Edge Governing . P, . Stress Comp | Stress Limit
Location © Length {mm) Combo kN kN-m : MPa MPa
" Top-lefl  legl 300 112045 SLXHLSSLY+ISDL - 4685.6859 . -11.252 17.63 8
Top-Right = Legl | 300 | 120045SLX+L5SLY+09DL 2764762 . 08572 1026 8
Bottom-Left . Legi 300 116045RSA X+1SRSA Y+1.5DL | 46137849 . -17.4535 17.52 8
Bottom-Right = Leg] 450 112045SLX#15SLY+1.5DL © 47160519 & 244.5977 2351 8




ETABS Concrete Frame Design (C2)

S 456:2000 + 1S 13920:2016 Column Section Design  (Summary)

Columa Element Details

Combo 1D Station Loc | Length (mm) = LLRF
WISDLHSLL 2400 3000 06

Level Element
BASE] ¢ Ci5

Unigue Name Seetion D Type
3184 L 6004900

Ductile Frame

Seetion Properties
b(mm) © k{mm)  dc(mm)

Cover {Torsion) {mm)

HG0 S00 60 30
Material Properties
E.(MPay | {5 (MPa) Lt. Wt Factor (Unitless) £, (MPa) fs (MPa)
362278 40 ' j ©os0 00

Design Code Parameters

YC : ¥s
1.5 j 1.15
Axial Foree and Biaxial Moment Design For Py, Mo, M3
Design Py, . Design M, Design M, Minimum M, : Minimum My ;| Rebar Area . Rebar %
kN : kN-m ; kN-m kN-m : kN-m : mm? : %
9098.1799 2256349 ~10.0199 225.6349 : 316.6167 4320 08
Axial FForce and Biaxial Moment Factors
K Factor Length Initial Moment Additional Moment Minimum Moment
¢ Unitless mm kN-m kN-m : kN-m
Major Bend(M3) 0.691213 2400 . 33953 0 3 316.6167
Minor Bend{M2} © 0686663 " 2400 C 68749 ' 0 225.6349
Shear Design for V,, , Vi3
Shear V., : ShearV, ShearV, : ShearV, .\ Rebar Aw /s
kN : kN : kN ; kN £ mm?/m
Major, Vie  30.5368 | 357.4804 . 2006005 326272 665.06
Minor, Viy | 4509 350.7306 1944007 1 47.5895 997.59
Additional Moment Reduction Factor k (18 39.7.1.1)
Ag Asc Pm. Pi) : Pll k
em® 0 em? kN KN kN Unitless
5400 ¢ 432 11340 4531696 . 90981799 0329277
Additional Moment (IS 39.7.1)
Consider Length Scetion " KL/Depth ~ KL/Depth KL/Depth M,
_ M. . Faetor Depth (mm) . Ratio Limit Exceeded ~ Moment (kN-p)
" Major Bending (M) Yes .08 oS00 R 12 No . 0
" Minor Bending (M; ) Yes 0.8 800 2747 12 ‘ No 0

ETABS Shear Wall Design (C3)

18 456:2000 Pier Design

Pier Details

Story ID  Pier 1D Centroid X (mm) Centroid Y (mm)  Length (mm)  Thickness (mm) Pier Ductility LLRF

1 TPy 35403 U 161544 1000 : 230 Special Wail 06

Material Propertics
E.(MPa) © fu(MPa) ~ Lt.WtFactor (Unitless) f, (MPa)

f,. (MPa)




E. (MPa) fac (M1*a) LE Wt Factor (Unitless) 1, (MPa) fi (MPa)
3162278 40 ‘ i ‘ 500 ' 500
Desipn Code Parameters
I's I'c 1Paax 1Paix Praax MinEcc Major MinEce Minor
115 15 0.04 0.0025 08 yes
Pier Leg Location, Length and Thickness
Station - Left X, Left Y, RightX;  RightY; Length Thickness
L.ocation _ mm mm mm mm o mm
Top Legl © 34903 161544 35903 . 161544 . 1000
Bellom Leg 1 34903 16154.4 35903 16154.4 : 1600
Flexural Design for ’, M,: and M,; (Part 1 of 2)
Station Required Required Current Flexural M.z
Location . Rebar Area (mm®» | Reinf Ratio . Reinf Ratio Combo kN-m
Top | 0.0058 0.030] 115 15 REA X045 RSA Y415 DL 23848613 © R1.9971
Bottom 00116 0.0301 HS LS RSA X+-045 RSA Y+ 5 DL 2416.4195 829161
Flexural Design for P, M, and M,; (Part 2 of 2)
M.: Pier A,
kN-m mm?
3120012 230000
4451182 230000
Shear Design
Station Rebar E P, M, . V¥V, VotV
D - : s
Location mm¥m | Shear Combo kN KN-m kN kN
Top Tegl 575 114 LSRSA X+045 RSA YF1.5DL 19384036 739981 | 210.0222  110.3947 276.3948
Bottom Leg 1 575 © 114 1.5 RSA X+0.45 RSA Y+1.5 DL 19699618 © 458.0811 2100322 - 1488135 3148136
Boundary Element Check
Station D Edge Governing P, . M. Stress Comp | Stress Limit
Location . Length (mm) | Combo kKN KNem MDPa : MPa
Top-Left | Llegl 345 S 115 1.5RSA X+045 RSA Y+).5DL - 2384.8613 © -3120012 18.51 8
Tep-Right . Leg! 230 115 LS RSA X045 RSA Y+1.5 DL 2384.8613 © 784878 1242 8
Bottom-Lefl | Leg! . 230 115 1.5 RSA X+-045 REAYHES DL . 24164195 | -205.2708 . 15.86 8
Botttom-Right : Legl , 345 115 1.5 RSA X+-0.45 RSA YH .S DL - 24164105 - 4451182 22.12 8
ETABS Shear Wall Design (C4)
IS 456:2000 Pier Design
Pier Details
Stery ID : PierID  Centroid X (mm) : Centroid Y (mm)  Length (mm)  Thickness (min} . Pier Ductility = LLRI
STILT . PI37 49504.6 : 28289 S a0 300 Special Wall 0.6
Material Properties
E. (MPa) fo (MPa) Lt.Wt Factor (Unitless) | {MPa) fys (MPa)
3162278 40 } ; 500 : 500
Design Code Parameters
Fs I'e IPaeax IPuix Pasax MinEce Major MinEcc Minor
1.15 15 004 0.0025 s Yes




Pier 1eg Location, Length and Thickness
Station - Left X, Left Y, Right X, Right V; Length Thickness
Location mm mm mm mn1 : mm mm
Top tog 495047 20289 495043 34289 3200 300
Botlom Leg | 49504.7 2228.9 49504 3 U489 q200 300
Flexural Design for P, My, and M,z (Part T of 2)
Station Required © Required Current Flexurat Py Mz
}.;()catiﬂn itgharArea (mm?) . Reinf Ratio  Reinf Ratio Combo ’ ' kN kN-1m
Top 3637 00 S0 126 LS DLA1.S WL +Y 58420466 1277052
Bottom 3840 Q.0107 0.0227 P15 1.5 RSA X+-0.45 RSA Y+1.5 DI 48403253 133.5553
Fiexural Design for P, M2 and M,; (Part 2 of 2)
M. Pier A,
kN-m mim*
324.9546 360000
~751.6003 360000
Shear Design
Station Rebar : P ' M ' Vv Y. Ve+V,
. ) 1n Shear © ‘ u : " u © c 5
Location ; . mmim Shear Combo kN © kN-m kN . kN kN
CTop i Legl 750 1IS1.SRSAX+-045RSAY+1.5DL - 3480.0645 | 507.5341 | -336.6924 2211085 . 480.9346
Bottom Legl 750 ¢ 115 1.5RSA X+-0.45RSA Y+1.5 DL 35294599 | -328.7056 -336.6924 2255107 4853368
Boundary Element Check
Station D Edge Goveraing . M, - Stress Comp : Stress Limit
Location i Length (mm) Combo . KN kN-m MPa MPa
Top-Left - tegl ¢ 16 1SDLHLSWL. 0 0 0 o
Top~-Right Leg | 450 S 113-0458L X5 SLY+1S DL - 51679732 ¢ 322__41_9 o 18.83 . 8 .
Bottom-Lefl . lLeg1 450 113-045SLXH15SLY+ISDL 52171686 & 20246 14.52 8
Botttom—Right‘ legl 300 112 0,45 81 X+1.5 SLY+1 3 DL 51302919 G.6309 1438 8
ETABS Shear Wall Design (C5)
1S 456:2000 Pier Design
Pier Details
Story 1) Pier 1D | Centroid X (mm) . Centroid Y (mm) @ Length (mm) Thickness (mm) ~ Pier Ductility - LLRF
STILT P20 97918 T 451516 1200 230 " Special Wall 06
Material Properties
E.(MPa) | [fu(MPa) © Lt.Wt Factor (Unitless) f; (MPa) | f, (MPa)
3162278 40 ' 1 ©os00 500
Design Code Parameters
Fs I'c C IPuax IPaun Pysx  MinEcc Major . Minlice Minor
115 1.5 C o om oo . 08 Yes Yes
Picr Leg Location, Length and Thickness
Station - D LeftX, Left Y, Right X Right ¥Y: - Length Thickness
Location mm : mm : mm mm oommo mm
Top CLegt 97918 445516 0 97918 457516 1200 230
Bottem legl . 97918 445516 9791.8 457516 . 1200 230
Flexural Design for P, M.z and M,; (Part I of 2)
Station Required . Required Current Flexural ; P, M.
Location  Rcbar Area {mm? @ ReinfRatio . Reinf Ratio Com.bo . kN KN-m
: ‘ 1.5 RSA X+-0.45 RSA Y+1.5 DL 4638.4979 147.0165

Top

6469 L 00234 0.0296 115




Station Required Required Current - Flexural P,

M.z
Location :”Relmr'Arca(mm’) . Reinf Ratio . Reinf Ratio Combo : kN kN-m
Bot{om 768 0.0256 - 000296 115 1.5 R8A X045 RSA Y+1.5 DL 46763677 1481193
Flexural Design for P, M, and M,; (Part 2 of 2)
M. Pier A,
KN-m mm?
2194939 276000
317.1764 276000
Shear Design
Station © Rebar ‘ P M v A% Ve+ V,
. ]D : o . : u il u « [ 5
Location C mm¥m Shear Combo KN KN-m KN kN kN
Top © Legl 575 1ISISRSAXH04SRSAYH1SDL 41093835 = -60.3309 1153048 2094604 4086696
Bottom Legl 575 115 1.5RSAX+-045RSA YH15DL  4147.2533 3170764 1153048 2094604 4046696
Boundary Element Check
Station D Edge Governing P, M, Stress Comp Stress Limit
Location i Length (mm) Combo kN © kN-m MPa MPa
Top-lefi  Legl 345 115 LSRSAX+-045RSAY+I.SDL 46384979 693399 1806 oy
Tap-Right Leg 1 0 5 101 1.5 DLA1.5 LL ’ 0 C0 0 0
Bottom-Lefl ~ Legl 345 116045 RSA X5 RSA Y4).5 DL 4338.6549 © -2.9404 1577 8
Botttom-Right - Leg | 460 T115 1.5 RSA X+-045 RSA YIS DL 46763677 © 317.1764 2269 8
ETABS Shear Wall Design (C6)
1S 456:2000 Pier Pesign
Pier Details
Story ID - Pier ID  Centroid X (mm) = Centroid Y (mm) : Length (mm} : Thickness (mm) Picr Ductility © LLRF
STILT ¢ P12 63628 - 59956 : 1500 ‘ 230 Special Wall 06
Material Properties
Ec(MPa) ©  fo(MPa) : Lt.Wt Factor (Unitiess) f, (MPa) fys (MDPa)
3162278 40 o ] Cs00 500
Design Code Parameters
I's i e  IPwax . IPwix | Pyax  MinEce Major . MinEee Minor
115 : 1.5 C 004 . 00025 08 Yes : Yes
Pier Leg Location, Length and Thickness
Station D o Left X, Left Y, Right X; Right ¥,  Length Thickness
Location i mm mm mm i mm ~ mm - mm
Top | legl 63628 59206 6362.8 60706 1500 230
Botom  leg! | 63628 59206 6362.8 60706 - 1500 . 230
Flexural Design for P, M, and M.
Station Required " Required Current Flexural : P, i Ma Mua Pier A,
. . &) . : H - 2
Location @ Rebar Area (mm?) - Reinf Ratio - Reinf Ratio Combo B kN ; kN-m : kN-m mn
Top . sieo 0 002 00291 101 15DL+lSLL 60213774 1715236 | 3451335 . 345000
Bottomn 8335 T o042 00291 107 LSDLLSLL 60685146 1729021 3478469 345000
Shear Design
Station _ Rebar Shear Combo ! P. ;M. Yy \' vck;vx
Location : CommAm o kN ' kN-m kN kN -
ep ¢ legl 575 117-045RSAX+1SRSAYH1SDL 480849 . 2204798 -129.6612 ; 2618362 ;  510.8359
Bottom . legl . 575  117-045RSA X+|.SRSA Y+1.5DL . 48558272 2232449 206612 261.8362 © 510.8359




Boundary Element Check

Station o Ldge ' Governing S
Location - Length (mm) Combo PN
Top-Left hegl 0 ‘ 101 1.5 DEATSLL T
Top-Right tepl 460 HIZ04SSLXFLSSL Y-+ S DL . 54474694 .
~ Bottom-fefl © Legl 575 116045 RSA X+1.SRSA Y415 DL | 5436.5985
Botttom-Right © leg! 460 12045 SLX+15SL Y415 DL 54948066

Mu

kN-m

6
235403

-379.3520
232.2937

Stress Comp -+ Stress Limit

M¥Pa
¢}
18,52
2016
i8.62

MPa
6]

8
8
8

ETABS Shear Wall Design (C7)

IS 456:2000 Pier Design

Pier Details

Story 1>~ Pier 1D Centroid X (mm) Centroid Y (mm) ' Length (mm) = Thickness (mm}  Pier Ductility  LLRFE
STILT Pl4 . 57628 S 697738 ) 1200 ' 230 Special Wall . 0.6
Material Properties
L. (MPa) fo (MPa) - Lt.Wt Factor (Unitless) £y (MPa) fs (MPa)

3162278 40 : I ST Usn0 500
Dresign Code Parameters

I's g T'c - IPwax - TPy . Pmax |, MinEce Major : MinkKce Minor
115 : 1.5 C 004 00025 . 08 Yes Yes
Picr Leg Location, Length and Thickness
Station D LeftX, - LeftY, = RightX, Right ¥, Length Thickness
Location mm mm : mm ; min mm mm
Top . legl 51628 697738 | 63628 697738 1200 230
Bottom Leg | 51628 697738 63628 697738 1260 230
Flexural Design for P, M2 and M,z (Part 1 of 2)
Station Required Required Current Flexural i M.z
Location Rebar Area (mm? | Reinf Ratio : Reinf Ratio Combo kN kN-m
Top 4525 O ooted T 00296 110 1L.5SL X045 SLY+1.5DL 44083057 -1169028
Bottem 5130 D018 00296 115 1.5 RSA X+-0.45 RSA Y+1.5 DL 4378143 116.819
Flexural Design for ., M,z and M3 (Part 2 of 2)
M Pier A,
KN-m mm?
20860 . 276000
3654250 . 276000
Shear Design
Station . Rebar - . P, M, \L V. VetV
Location 0 mm¥m Shear Combo KN kN-m KN KN kN
Top Legl 575 | 11S15RSAX+-0ASRSA Y41.5DL . 35024795  119.0502 . -1242487 2061191 4053191
Battom Legl . 575  [I5T.5RSAX+O0A45SRSA Y+L.SDL & 35403493 1022007 = -1242487 2094692 4086692
Boundary Element Check
Station m Edge : Governing _ P, M, . Stress Comp = Stress Limit
Location ¢ Length (mm) Combo - kN kN-m MPa MPa
Top-Left Legl O 3 101 1.5 DEALS LL 00 0 0
" Top-Right Leg! 345 ¢ 130 1.5 SLX+0.45 SLY+1LS DL 44083057 | 79.0475 174 8
Bottom-Left : Legl 460 1115 1.5 RSA X+-045 RSA Y+ 5 DL 4378143 -365.4259 2248 8
' 172.8983 19.02 8

Botttom-Right © Leg! - 460 | 1111581 X+045 SL Y+ SDL . 43851751




ETABS Shear Wall Design (C8)

IS 456:2000 Pier Design

Pier Details

Story ID . Pier ID ; Centroid X (mm) Centroid Y (mm) ;| Length (mm) | Thickness (mm) : Pier Ductility : LLRE

STILT pls ¢ 115825 692738 T 300  Special wall 06

Material Propertics
E(MPa)  fu(MPa)  LtWtFactor (Unitless)  §.(MPa) £ (MPa)
3162278 40 ' | B

Design Code Parameters
Iy | e o MPatax 1Py Paax Minfice Major : MinEce Minor
115 : 1.5 Coop04 0 oo0s . 08 Yes Yes

Pier Leg Location, Length and Thickness

Station D o Left X, Left Y, Right X, _ Right ¥; Length Thickness

Location : min mm mm : mm mm mm
Top ¢ legl ¢ 115825 687738 115825 697738 1000 300
Bottom ~  Legl | 115825 687738 - 115825 697738 1000 300

Flexural Design for P, M,: and M,; (Part 1 of 2)

Station Reqguired - Required Current Flexural . P, - Ma

Location ' Rebar Area (mm®) . Reinf Ratie  Reinf Ratio | Combo : kN kN-m
Top 5003 C 00167 0023 1151.5RSAX-04SRSAY+HLSDL . 52782917 | 143255

Bottom - 5133 Coomm 0.023 115 1.5RSA X+-0.45 RSA Y+1.5DL | 53194549 - 144.174)

Flexural Design for P, M,z and M,z {Part 2 of 2)

Mus Pier A,

kN-m mm?

2145819 0 300002

2162553 1 300002

Shear Design
Station Rebar Shear Combo P, S T Ve | VetV
Location | mmiin | kN kN-m kN - KN KN

Top . hegt | 750 11S1SRSAX+-04SRSA Y#1.SDL . 50209499 | 1265655 | -66.1558 2256645 - 442.1884
‘Bottom  Leg! 750 11515RSA X+-0.45RSA Y+1.5DL | 50621132 . -46.8511 © -661558  227.6863 4442102

Boundary Element Check

Station : Edge i Governing : P, - Stress Comp : Stress Limit
Location b Length (mm) Combo . kN KNem MPa ~MPa
CTop-left - Legl 0o 101 1.5 DL4TSLL e 0 0 e
Top-Right . Legl 30011515 RSA X+-04SRSA Y+1.5DL | 52782917 : 1265655 2003 8
Bottom-Lefl | Legl 300 £ 11515 RSA X+-0.45 RSA Y+1.5DL, - 53194549 -46.8511 1867 8
Botttom-Right = Legl 300  112045SLX+15SLY+15DL | 51654281 37.8076 17.97 8

ETABS Shear Wall Design (C9)

IS 456:2000 Pier Design

Pier Details

Story ID - Pier 1D Centroid X (mm) - Centroid Y (mm} Length (mm) Thickness (mm)  Pier Ductility . LLRF

BASE! | PI21 36440 247222 ' 1600 ‘ 300 Special Wall 0.6




Material Propertics

E. (MPa) fo (MPa) - LLW1i Factor (Unitless) {y (MPa) - 1 {(MPa)
31622.78 40 : : 500 500
Design Code Parameters
Ty _ I'c Pyax - TPuns Puax  Minlice Major - MinEce Minor
1.15 15 0.04 0.0025 08 Yes Yes
Pier Leg Location, Length and Thickness
Station D Left X, Left Y, Right X, Right Y Length Thickness
Location mnl nnl mn mm i mm
Top Leg | 36440 242222 36440 252022 1000 300
Bottom Leg | 36440 242222 36440 252222 1000 300
Flexural Design for PP, M,; and M,z
Station Required Required Current Flexural i I, M., M. Pier A,
Loeation : Rebar Area (mm®)  Reinf Ratie . Reinf Ratio Combo : kN kN-m : kN-m mm?
Fop 4960 © 00165 0023 10115DL+I5SLL | 57047096 -114.0942 | 67442 . 300000
Bottomn 5017 0.0167 0023 01 LSDLALSLL C 57384407 1 114769 425605 - 300000
Shear Design
Station Rebar : P M v v V.tV
. l]) : : 4 - th it} n kY [y &
Location : Comim¥m Shear Combo kN ¢ KN-m kKN KN kN
Tep ' Legl | 750 117045 RSA X+1 S RSA Y+1.5DL | 4889.802] | 1133846 = 349555 2248307 | 4413525
Bottom Leg ! 750 117045 REAXHFLSRSA YHLS DL | 4923.5421 | 2166128 349555 2259318 | 4424535
Boundary Element Check
Station - Edge _ Governing ; P, M., Stress Comp | Stress Limit
Location . Length (mm) Combo kN kNem MPa : MPa
Top-Left Legl | 300 {115 1.5 RSA X045 RSA Y+1.5 DL . 52110584  -53.2842 18.44 8
Top-Right , Legl . 300 115 1.5 RSA X+-045RSA Y+).5DL - 52110584 & 77.7198 1892 8
Bottom-Left leg! . 300 | 11515 RSA X+-0.45 RSA Y+1.5 DL 5244‘7_‘)85 -55.906 186 8 _
Botttom-Right Leg i 450 113 0.45 8L X+1.5 8L Y+1 S DL 5178.089 2343983 2195 8
ETABS Shear Wall Design (C9)
IS 456:2000 Pier Design
Pier Details
Story ID | PierID = Centroid X (mm) = Centroid Y (mm) . Length (mm) = Thickness (mm) . Pier Ductility . LLRF
BASEl | P21 36440 247222 1000 o 300 Special Wall 0.6
Material Properties
E; (MPa) fo (MPa) Lt.Wt Factor (Unitless) 1, (MPa) fys (MPa)
31622.78 40 ' 1 500 500
Design Code Parameters
Iy 4 1Pyax 1Pan Paiax MinEcc Major MinEcc Minor
115 s 0.04 0.0025 0.8 Yes Yes
Pier L.eg Location, Length and Thickness
Station Left Xy Left Y, Right X Right Y: {Length Thickness
Location D mm mm mm mm mm 3 mm
Top Leg ! 36440 242222 36440 252222 1000 300
Bottom Leg 1 36440 242022 36440 252222 1000 300




Flexural Design for P, My and My

Station Required Required Current Flexural | Moz M. Pier A,
Location  Rebar Area (mm?)  Reinf Ratic  Reinf Ratio Combo kN kN-m kN-m mm?*
Top 4960 0.0165 0023 10LISDLATSLL  S704.7006 - -1140942 67442 300000
Botom 5017 0.0167 0.023 108 1SDIATSLL 5738.4497 14,769 42.5605 300000
Shear Design
Station Rebar . P -
oo 1 ) Shear Combo P M Ve Ve Vet Vs
Location mm*m LN . kNem T kN N kN
Top Leg | 750 H7-045 REA X415 RSA Y45 0L 4889.8021 1133846 © 34.9555 2248307 441.3525
Bottom Leg 1 750 P17 -0.45 RSA X415 RSA Y+1.5 D1, 49235421 2166128 349355 2259318 4424535
Boundary Llement Check
Station Ldge Governing ' P, M, Stress Comp . Stress Limit
Location Length (mm) Combo kN kN-m MPa MIa
Top-Lefi Leg 1 300 115 1.5 RSA X+-0.45 RSA Y41 5L - 52110584 -532842 18.44 8
Top—Right Leg ] 300 115 1.5 RSA X+-0.45 RSA Y+1 S DL © 52110584 777158 18.92 8
Botlem-Left ~ Leg ! 300 115 1.5 RSA X+0.45 RSA Y+1.5 DL 52447985 | -55.906 186 8
Bolttom-Right  Leg | 450 113045 SLX+15 3L Y+15 DL S178.089 234 3983 21.95 8
ETABS Shear Wall Design (C10)
IS 456:2000 Pier Design
Pier Details
Story I} - PierID  Centroid X (mm) Centroid ¥ {(mm) = Length (mm) ~ Thickness {mm)  Pier Ductility . LLRF
STILT P35 29807 69273 8 BT 300 Special Wall 6.6
Material Propertics
F, {(MPa) fu (MPa) Lt.Wt Factor (Unitless) f, (MPa) fy (MPa)
3162278 40 1 500 500
Design Code Parameters
g e 1Phax . 1Pxn Praax MinEcc M'dj()]' Minlicc Minor
1.15 1.5 .04 0.0025 08 Yes Yes
Pier Leg Location, Length and Thickness
Station - Left X; Left Y, Right X; Right Y Length Thickness
Location mm mm mm mm mm mm
Top Leg 1 29807 GR773.8 29807 69773.8 1000 300
Bottom Tegl 29807 | GRS 29807 69773.8 1G0O0 300
Flexural Design for P, M,z and My
Station Required Required Current Flexurai P, M., Mus Pier A,
Lecation ;| Rebar Arca (mm?) © Reinf Ratio  Reinf Ratio Combo kN 7 kN-m - .kN-m mm?*
Top 7285 00243 0023 101 1.SDLEISLL . 61877658 1402543 2515533 300000
Bottom 7409 0.0247 0.023 16115 DLHISLL 62289286 -141.1733 -253.2267 300000
Shear Design
;
Station Rebar P, M. Vy Ve Ve+ v,
in Shear Combo N
Location mimn*m kN o kN-m . kN : kN kN
Top . leg A 750 ‘ 117 -0.45 RSA X+1 5 RSA Y+1.5 DL . .5209‘4416 .}.08.6721 . -506.4848 227.684 . 444 2057
Bottom Leg 1 750 117 -0.45 RSA X+1.5RSA Y+1.5 DL 5250.6044 377026 -56.4848 227.684 4442057
Boundary Element Check
Station D Edge Governing P, M, Stress Comp  Stress Limit
2
Location Length (mm) Combo N kN-m MPa MPa
Top-Left Legl - 0 ' 101 1.5DL+1 S LL 0 0 0 0




Station - Tdge Governing P, M, Stress Comp  Stress Limit

Loeation Length {mm) Combo kN © kN-m MPa MPa
Top-Right  leg! 450 C 1i3-DASSLX4I5SL Y415 DL S5825392 1247983 21.1 ‘ 8
Bottom-1ef Leg i 450 114 1.5 RSA X40.45 RSA Y+1 5 DL 5486924 -10.2843 185 8
Boltiora-Right  Leg ! 450 H3-045SLX41SSLYHISDL 5623702 59.2649 19.93 8

ETABS Shear Wall Design (C11)

1S 456:2600 Pier Design

Picr Details

Story 1D : Pier 1D - Centroid X (mm)  Centroid Y (mm) - Length (mm) - Thickness (mm)  Pier Ductility  LLRF

BASHI  P132 42062.5 247222 ‘ £600 ' 300 Special Wall 0.6

Material Properties

E. (MPa) £ (MPa) Lt. Wt Factor (Unitless) f,(MPa) - £, (MPa)
362278 40 ' i Coso0 500
Design Code Parameters
Iy I'e 1Paiax 1Paun Paax MinEce Major MinEec Minor
115 15 God 00025 08  Yes Yes

Pier Leg Location, Length and Thickness

Station D . Left X, Left Yy Right X, Right Y Length Thickness
L.ocation mm : mm mm mm : mm mm
Top .- legl 420625 242022 420625 23222 . 1000 300
Bottom  legl | 420625 242222 420625 252222 1000 300

Flexural Design for P, Mo and M3

Station Required Required Current Flexural P, M.: Mo Pier A,
Location . Rebar Area (mm?) = Reinf Ratio - Reinf Ratio Combo kN © kNem kN-m nun’

Top 16616 Cgoese 0023 101 1SDL#LSLL 7368204 -1473641 587748 300000
Bottom - 10556 ©omsz  00: 101 5DL+1.5LL 74019441 © 1480389 1043992 300000

Shear Design

Station b © Rebar Shear Combo . P, M, VY, V. Vet V,

Location © mmtm ’ : kN ;o kNem kN . kN : kN
Top Legl | 750 115 1.SRSAX+0A5RSA Y+1.SDL . 65277332 © -9.0395 | 942864 227.684 4442057
Bottorn . Legl 750 115 LSRSA X+-045RSA Y+1.5DL 65614732 T273.1535 942864 227684 - 4442057

Boundary Element Check

Station : Edge Governing P, M. Stress Comp  Stress Limit
Location D ¢ Length (mm) Combho ©OKN kNem _Ml’a - Ml’a
" Top-teft ., Legl 450 U115 LSRSA X+-045 RSA Y15 DL 66756628 9.0395 - 2243 8
Top-Right ~ Leal 450 U 113-045SLX+1LSSLY+1.SDL 65662599 | 737458 2336 : 8
Bottom-Left - legl 450 116045 RSA X+1.5 RSA Y+1.5 DL 65585571 917796 23,7 . 8
Botttom—Right . Legl 450 115 1.5 RSA X+-0.45 RSA Y+1 5 DL 67094029 2731535 2743 8

ETABS Shear Wall Design (C12)

15 456:2000 Pier Design

Pier Details

Stery ID  Pier 1D Centroid X (mm) Centroid ¥ (mm)  Length (mm) Thickness (mm)  Pier Ductility LLRF

BASEI P2 £00.1 ' 64287 4 1200 300 Special Wall 0.6




Material Properties

K, (MPa)

fo (MPa) Lt Wi Factor (Unitless) f, (MPa) i (MiPa)
31622.78 40 ] 500 500
Design Code Parameters
I e 1Paax TP Puax Minkce Major Minlce Minor
1.15 1.5 0.04 0.0025 08 Yes Yes
Pier Leg Location, Length and Thickness
Station D Left X, Left Y Right X, Right Y Length Thickness
Location mm mm mm mm (b mm
Top Leg | 0.1 64287.4 1200.1 " 642874 1200 300
Bottom Leg 1 at 642874 1200.1 642874 1200 300
Flexural Design for P, M,; and M, (Part 1 of 2)
Station Required Required Current Flexural r, M.z
L.ocation Rebar Area (mm?®) Reinf Ratio Reinf Ratio Combo kN KN-m
Top 900 00025 00227 131 0.9 DIA,5 WL +Y 22757979 45516
Bottom 1737 0.0048 0.0227 115 1.5 RSA X+-0.45 RSA Y+1.5 DL ©4659.6985 93.194
Flexural Design for P, M.; and My; (Part 2 of 2)
Mus Pier Ay
kN-m mm®
822612 360000
-657.4035 360000
Shear Design
Station Rebar ; P M A% v Ve+ V,
. ID . -y " : u u i < C 5
Location i mm¥/m Shear Combo 5 kN kN-m kN kN kN
Top  Llegl 750 115 15RSAX+-045RSAYHISDL | 4044094  400.0504 Cla060064 1296 389.4261
Botlom Leg 1 750 115 1.5 RSA X+-0.45 RSA YF1.5 DL T 4084.5821 178.3107 «206.0064 161.1359 420 9619
Boundary Element Check
Station ™ Ldge Governing P, M., Stress Comp  Stress Limit
Location - Length (mm) | Combe kN  kN-m MPa MPa
Top-Lefl Legl 300 115 1.5 RSA X045 RSA Y415 DL 46192104 413834 134t 8
Top—Right | Legl 450 115 1.5 RSA X+-045RSA Y+1.5 DL 46192104 : 400.0504 . 18.39 . ‘ 8
Bottom-Lefl  Leg 450 1151.5 RSA X+-0.45 RSA Y+1.5 DL 4659.6985 . -657.4035 2207 3 g
Bottom-Right ~ Leg ! 300 115 1.5 RSA XH0.45 RSA Y+1.5 DL 4639.6985 1783107 15.42 8
ETABS Shear Wall Design (C13)
IS 456;2000 Pier Design
Pier Details
Story 1D . Pier ID - Centroid X {mm) Centroid Y (mm)  Length (vam) - Thickness (mm) Pier Ductility ° LLRF
STILY r3 . 57628 642874 1200 00 Special Wall L 06
Material Properties
E. (MPa) . (MPa) Lt.Wt Factor (Unitless) f, (MPa) f,. (MPa)
3162278 40 | 500 500
Design Code Parameters
I’y I'c aax {Puan Puax © MinEce Major MinEce Minor
115 1.5 0.04 0.0025 0" Yes Yes

Pier Leg Location, Length and Thickness




Station n Left Xy Left Y, Right X: Right Y Length Thickness
Location TR mm mm mm mm mint
Top Leg 1 5102.8 64287 .4 63628 64287.4 1200 300
Bottom Jeg 51628 64287 .4 6362.8 6A287 4 1200 300
Flexural Design for P, M,; and Mus
Station Required Required Current Flexural Py M M. Pier Ay
Focation _ Rebar Area {(mm?)  Reinf Ratio  Reinf Ratio Comibo kN ;. kN-m kN-m mm?
Top 4690 0.013 0.0227 101 1SDLII 511 6064673 - 1466052  288.958 160000
Bottom 4854 0.0135 0.0227 o 1LspLAS LL ) 61558627 147704 ‘ ~261.2954 360000
Shear Design
Station ar »
. 1§} Rciz‘u Shear Combo Py M Va Ve Vet Vs
Location mm?*/m kN kN-m kN kN ] kN
Top Leg ! 750 11515 REA X045 RSA Y415 DI 44158153 1237017 . -131.752 2438649 503.69]
Bottomn f.ogd 750 115 1.5 RSA X-+-0.45 RSA Y+1.5 DL 44652107 1452501 -i31.752 2474037 507.2298
Boundary Element Check
Station ™ Edge Governing P, M, Stress Comp : Stress Limit
Location Length (mm) Combo KN kN-m MPa © MPa
Top-Loft Leg | 400 114 1.5RSA X+0.45 RSA Y+ SDL 50963845 -28.7235 14.56 s
Top-Right Leg ! 300 1S SLXA0ASSLY+15DL . 5144674 550634 15.06 8
Bottom~Lefi : feg! 450 “ 114 1.5 RSA X+0.45 RSA Y+1.5 DL . 5}45.7799 ~ »327.8711 18.85 8
Botttom-Right - legl 300 111 1.5 8L X+-0.45 SLY+1.5 DL . 5194.06.94 270.9892 18.19 8
ETABS Shear Wall Design (C14)
IS 456:2000 Pier Design
Pier Details
Story I Pier ID  Centroid X (mm) : Centroid Y (mm)  Length (mm}  Thickness (mm}  Pier Ductility  LLRF
2 : P30 389764 55079.1 1500 230 Special Wall 0.6
Material Properties
E. (MPa) fo (MPa) Lt.Wt Factor (Unitless) f, (MPa) £ {MFa)
3162278 40 f 1 ' 500 500
Design Code Parameters
| e Puiax P Puax . MinEee Major Minlice Minor
115 15 0.04 0.0025 08 Yes Yes
Pier Leg Location, Length and Thickness
Station D Left X, Left Y, Right X Right Y: Length Thickness
L.ocation mm mm mnt mm mnt mm
Top Teg! 389764 543291 38976.4 55829.1 1500 230
Boltom Leg 1 38976 .4 543261 28976.4 558291 1500 230
Flexural Design for P, M2 and My
Station Required Required Current Flexural P, M M. Pier Ay
Location  Rebar Area (mm?)  Reinf Ratio Reinf Ratio Combho ‘ kN kN-m kN-m - .mmz
Top 810 00235 009 JO1 1SDIAISLL 62627271 1563039 -351339 345000
Boitam 8242 0.0239 0.0291 103 1.5 DL S LL 6302.1748 -157.1016 353.552 345000
Shear Design
Station Rebar " P, M, V. Y. V. + ¥,
1 Shear Combo
Location b mm*m kN N kN-m : kN 7 kN - kN
" Top Leg 1 575 (12045 6L X+15SLYHLSDL 52237285 -36.0884  167.6642 2618366 510.8366
Botlom Leg 1 575 112 0.45 SL X+1.5 SL ¥Y+1.5 DL 5263.1762 4752873 167.6642 ~ 261.8366 510.8366




Boundary dement Check

Stati«im - Edge Governing : P, M, Stress Comp - Stress Limit
.]..lﬁcatl(m ‘ {.cnpth (mim) Combe kN o kN-m MPa MPa
Top-Loft Log | 375 C1I6045 RSA X415 RSA V1.5 DL . 56477645 -235.2018 : 191 s
Top-Right Leg | 345 L1221 5 RSA X045 RSA Y#09 DL . 3371.0979 © 62219 9.84 g
Botom-Lefl  Leg | 460 116 0.45 RSA X+1.5 REA YHLADL - 56872122 -100.6932 17.65 8

Botttom-Right - Leg | 575 116 0.45 RSA X+1 5SRSA Y415 DL 5687.2122 3959198 21.08 8
ETABS Shear Wall Design (C15)
1S 456:2000 Pier Design
Pier Details
Story 1D ¢ PierID  Centroid X (mm) . Centroid Y (mm) Length (mm) ~ Thickness (mm)  Pier Ductility : LLRF
STILT © PSG 38976.4 ﬁ 55079.1 ' 1500 - 300 Special Wall 0.6
Material Properties
E. {MDPa) f. (MPa) Lt.Wt Factor (Unitless) 1, (MPa} fo. (MPa)
3162278 49 1 500 500
Design Code Parameters
I I TP Wan i Puax MinEce Major  MinLee Minor
1.15 15 0e4s 0005 . 08 Yo Yeos
Pier Leg Location, Length apd Thickness
Station m Left X, Left Y; Right X Right Y Length Thickness
Location mm  mm mm ' mim mm mm
Top Leg | 389764 5432901 389764 - 55829 1500 300
Botlom Leg | 38976.4 543201 - 389764 55829 1500 300
Flexurat Design for P, M,z and M.
Station Required Required © Current Fiexural ; P, M.z M3 Pier A,
Location @ Rebar Area (mm?®) | Reinf Ratio | Reinf Ratio - Combe kN kN-m kN-m mm?
CTop 5539 T 00123 00223 101 LSDIALSLL 74842677 1827114 ¢ 4289982 | 450000
Boitom 5730 00127 . 00223 101 1SDLA15LL ¢ 7546012 - -184.0899 4325374 1 450000
Shear Design
Station Reba P, M, V., A\ VetV
" i r Shear Combe : ] f
Location . mmifm kN ; kN-m N kN kN

Top Lee] 750 . 117-045RSA X+ .SRSA Y+1.SDL 61825978 2654847 1120307 © 2978413 6226236

Bottom Leg | 750 117 -0.45 RSA X+1.5 RSA V1.5 DL 62443421 3564269 . -1120307 3019573 6267399
Boundary Element Check
Station D Edge : Governing : P, : M, . Stress Comp Stress Limit
Location . Length (mm) | Combo : kN I(N-mm : MPa ; .MPa
*Top-Left Legl 4507 116045 RSA X1LSRSA Y11 SDL | 65509179 . 452441 15.05 8
Top-Right Legl 450 116045 RSAXHTSRSA YHIS DL 65909179 | 2654847 17.01 8
Bottom-Lelt  leg! 450 116045 RSA X+1 SRSA YHLS DL 66526622  -426.2495 18.57 8
Hottom-Right  Leg ! 450 116045 RSA X+1.5RSA Y+1.5 DL 66526622 - 3564269 1795 8
ETABS Shear Wall Design (C16)
1S 456:2000 Pier Design
Pier Details
Story ID . Pier 1D Centroid X (mm) Centroid Y (mm) ' Length {(mm) Thickness (mm)  Pier Ductility - LLRF
w002 300 Special Wall 0.6

STILT

P38

28608.9 ’ 55029




Flexural Design for P, My and M

Station Reguired Reguired Current Flexural r, Mz M. Pier A,
Location 5 Rebar Area (mm*)  Reinf Ratioc  Reinf Ratio Combo kN kN-m kN-m mm*
Top 11411 0.0238 00223 101 1SDLALSLL 101403071 2028021 76.6441 480000
Bottom 11650 0.0243 0.0223 101 1SDLALSLL 101640912 2038818 364166 ~  4R0000
Shear Design
Station Rebar i -
gt ] I ) Shear Combo P M Va Ve Vet Vs
Location mm?*/m kN kN-m kN kN kN
Top Leg 1 750 117045 RSA X+1 SRSA YH1.5D), 87361521 4857032 -39.7947 3042944 710.7292
Botlom Leg i 750 117 -0.45 RSA X+ 5RSA Y+1.5 DL £790.1361 6810019 -89.7947 3642944 7107292
Boundary Element Check
Station D Ldge Governing P, M, Stress Comp . Stress Eimit
Location Length {mm) Combo kN kN-m MPa MPa
Top-Left Leg | 600 114 1.5 RSA X1045 RSA Y+ S DL 9048.8669  -1509991 2003 8
Top-Right lLeg 1 600 U114 1.5 RSA X4045 RSA Y+1.5 D1 . G048.8669 | 287 5005 N 8
Botom-Lefl  Leg | 600 114 1.5 RSA X+045 RSA Y+ 5DL . 9102851 3066417 - 21.36 8
Botttom-Right Legl 750 116 0.45 RSA X+1.5 REA Y+1.5 DL © 9009227 " 681.0019 : 24.09 8
ETABS Shear Wall Design (C18)
IS 456:2000 Pier Design
Pier Details
Story ID  Pier ID  Centroid X (mm) - Centroid Y (mum)  Length (mm} Thickness {mm) . Pier Duetility  LLRF
BASEI P69 53304 9 536956 2000 300 Special Wall 06
Material Properties
E. (MPa) fo (MPa) Lt.Wt Factor (Unitless) f, (MPa) fy. (MPa)
311622.78 40 ‘ I © 500 500
Design Code Parameters
[ 8 e Priax PN Priax Minfiee Major Minkce Minor
1.15 15 0.04 0.0025 08 Yes Yes
Pier Leg Location, Length and Thickness
Statien D Left X, Left ¥, Right X, Right Y Length Thickness
Location mm mm mm mm mm min
Top Jegl 52304.9 53695.6 543049 53695.6 2OQO 300
Bottom Leg 1 52304.9 1536056 54304.9 53695.6 2000 300
Flexural Design for P, My and M (Part 1 0f2)
Station Required Required Current Flexural P, M.z
Location . Rebar Area (mm?) - Reinf Ratio . Reinf Ratio Coembo ) kN . kN-m
Top . Ga6t 0ol - 002 11515RSAX+-045RSA Y+15DL 103359215 2067184
Bottom 13266 0.0221 0.022 115 1.5 RSA X+-045 RSA Y+1.53 DL 10403 4011 -208.068
Ftexural Design for Py, Mz and My (Part 2 of 2}
M. PierA,
kN-m mm?®
-1584.5143 599995
2554 8015 599995
Shear Design
. V. V. + V.
Station Rebar . P, M., A\ ‘ ¢+ Vs
111 I Shear Combo
Location ¢ mm*m 7 kN I(N-m : kN _ kN kN
Top Leg ] LT 115 1.5 RSA X+-0.45 RSA Y+1.5 DL 7768.249 381.0735 © 7290659  444.6851 §77.7253




Station Rebar . i ' -
Locati 1 3 Shear Combo Pu M. AL Ve Vet V,
Location . mm*m kN kN-m kN kN kN
Bottom legt 750 115 1.5 RSA XA-0.45 REA Y+1.5 DL 7RIS 7286 25548015 7290659 5078238 9403.804
Boundary Element Check
Stsnti?ll n Ldge Governing | M, Stress Comp Stress Limit
.].Jocatmn Eength (mm) 7 Combo kN LkN-m MPa MPa
Top-Lefi Leg 1 750 115 1.5 RSA XH-045 RSA YHL.5 DL 103359215 . -1584 5143 2515 Ty
Top-Right | legl 750 110 15SLX40.45 SLY+15DL 04056322 8030397 19.69 8
Bottom-Left  Lag ) 750 115 1.5 RSA X045 RSA Y+1.5 DL 104034011 | -1175.7897 2322 8
Botom-Right Leg | 00 115 1.5 RSA X4-0.45 RSA Y+1.5 DL 10403.401) - 2554.8015 3031 8
ETABS Shear Wall Design (C19)
IS 456:2060 Pier Design
Pier Details
Story I}~ Pier 1D Centroid X (mm)  Centroid ¥ (mm)  Length (mm) Thickness (mm) - Pier Ductility  LLRE
STILT PHg 30067 16154.4 1800 230 Special Wall 0.6
Material Properties
E. (MPa) fu (MPa) LWt Factor (Unitless) £, (MPa} : £, (MPa)
3162278 40 o 1 500 T soe
Design Code Parameters
Iy I'c IPuyax W Paax ¢ Minkec Major MinEce Minor
1.15 15 0.04 00025 08 ' Yes Yoy
Pier Leg Location, Length and Thickness
Station D Left X, Left ¥, Right X: Right Y; Length Thickness
Location mm mm mm mm mm mm
Tep  Legl 29807 16154 4 31607 161544 1800 230
Bottom Legl 29807 16154 4 31607 16154.4 1800 230
Flexural Design for P, M,z and M
Station Required Required | Current Flexural P, M.z M.z Pier A,
Location : Rebar Area (mm?) : Reinf Ratio | Reinf Ratio . Combu kN . kN-m kN-m |
Top 10636 CUpoas7 00288 1011SDIAESIL - 73418057 | 2173639 ¢ -4942506 . 414000 '
Bottom 10875 0.0263 0.0288 101 1.5 DL+1.SLL : 7398.6105 -219.0181 458.0747 414000
Shear DPesign
Station Rebar Pn M, Vn Vl‘ Vc + Vk
3 r Comb
Leocation D mm?/m Shear Combo kN kN-m kN kN KN
Top Tegl 575 115 1.5 RSA X+-0.45 RSA Y+1SDL 60264044  263.1226 . 168.0389 3142041 6130042
Bottom Tegl 375 11515 RSA X+~(),I4S RSA Y+1.5 DL 6083.2092 8089477  168.038% 3142041 613.0042
Boundary Element Check
Station - Edge Governing P, M. Stress Comp  Stress Limit
Location ¢ Length {mm) Combo kN k kN-m MPa MPa
" Top-Left Legl @ 575 11515 RSA X+-045 RSA Y+1.S DL 6828087  -406.724 19.77 8
.'l'Op—Righi Leg | 575 ‘ 115 1.5 RSA X+-0.45 RSA Y+1.5DL 6828.087 | . 263]226 . 18.61 8
Bo.tt()m—l,eﬁ fegl 690 115 1.5 RSA X+-0.45 RSA Y+1.5 DL .6884.8.9] 8 : .-.705,{)566 : 22.31 8
Botitom—-Right l lLeg 1 690 7115 1.5 RSA X4-0.45 RSA Y415 DL (6884.8918 808.9477 23,14 B




ETABS Shear Wall Design (C20)
IS 456:2000 Picer Design

Pier Details

Stery ID | Pier D - Centroid X (mm)  Centroid Y (mm) Length (mm) . Thickness (mm3) : Piey Duectility  LLRF

BASEl  Ps7 44437 4 50829.7 1752.6 i 300 Special Wall 06

Material Properties
E.(MPa) . 1u (MPa) LWt Eactor (Unitless) f, (MPa) £, (MPa)
362278 40 ' ] S50 ' 500

Design Code Parameters
I's I'c © o MPwaxy o Pax Paax MinEcc Major MinEce Minor

1.15 ' 15 T 004 00025 08 Yes Yes

Pier Leg Location, Length and Thickness

Station » Left X, Left Y, RightX:  RightY, - Length  Thickness

Location - mm mi TIIH mm ! min mm
Top | legl 444374 589534 . 44374 Ceor06 L 17526 00
Bottom Lepl = 444374 589534 - 444374 6UT06 CUprs26 300

Flexural Design for Py, M, and My

Station Required Required " Current Flexural : P, M M. Pier A,
Location © Rebar Arca (mm?) © Reinf Ratio = Reinf Ratio Combo kN kN-m kN-m min?*

S Top 1314 Coooes ot 13 09 DIAISWL+Y | 30525231 610505  1407.7396 - 525779
Botiom 2264 60043 00227 129 15DIALSWL+Y 4972001 © 994418 19467824 | 525779
Shear Design
Station Rebar . . P, M, Va V. V. + V¥,

Location 0 mm¥m Shear Combo KN 0 kNem . KN KN KN
Top :_“'Legl U 5sa T 117-045RSA X415 RSA Y+ 5 DL | 44293993 ¢ 18380 . -1208712 1802806 | 568.7562
Botom  legt - 750 117045 RSA X415 RSA Y415 DL 4488532 10198203 -120.8712 2222173 " 601.6928
Boundary Element Cheek
Station Edge Governing : P. M, Stress Comp | Stress Limit
Location L Length (mm) | Combo KN | kN-m MPa i MPa
Crop-lefi | Legl | 450 116045RSAX*ISRSAYHLS DL 47972381 -548.6522 127 8
Top-Right  legl 450 1120458L X415 SLYHISDL - 4907.0209 . 848.9985 : 14.86 f 8
" Bottom-Lett  Legl 450 " 114 1.5 RSA X40.45 RSA Y+1.5DL 49400778 . -576.3716 T jaas 8
Botttom-Right  Leg! 450 12045 SL X+ 5SLY41.5DL 49661536  1108.4513 C 1666 8

ETABS Shear Wall Design (C21)

IS 456:2000 Pier Design

Pier Details

Story 1D - Pier ID Centroid X (mm)  Centroid Y (mm) Length (mm) © Thickness ¢mm)  Pier Ductility LLRF

BASE: P67 536552 ‘ 44551 8 1300 ' 300 " Special Wail 0.6
Material Properties
L. (MPa) fo (MPa) Le.Wt Factor (Unitless) f, (MPa) : f,, (MPa)
3162278 40 1 500 500

Design Code Parameters
P Paax Minkce Major MinEee Minor
B " Yes Yes

I's I'c IPaax
1.15 1.5 T posa 00025 0.4




Pier Leg Location, Length and Thickness

Station D feft X, LefiY, Right X; . Righty: Length Thickness
I.,()cation . mm mim i mm mig e
Top leg) . 830052 445518 543052 445518 1300 300
Botiom tepl 530082 44551 8 S43052 445518 1300 300

Fiexural Destgn for P, My, and M (Part 1 of 2)

Station Required Reqguired Current Flexural P, o Mg
Location Rebar Arca (mm?®)  Reinf Ratio Reinf Ratio Combu kN kN-m
Top 8989 f 0.023 80226 13109 DLELSWLAY 23408504 46,997
ottom 10592 Cogmr 00226 115 1.5 R4A X045 RSA Y41 5DL -1956756  -44.0324

Flexural Design for P, M and M (Part 20f2)

M Pier A,
EN-m mm?
-730.23 390000
1866.7812 390000
Shear Design
Station . Rebar Shear Combo . M. \f V. Vet V,
Location : - mm*m ' - KN 1 kNem kN kN KN
“ofop Legl ¢ 196493 11515RSA X045 RSA Y+1.5DL  -239.5377 9119397 9610238  223.5758 9610238
Bottom  Leg! - 192753  1151.5RSA X+-045RSA Y+ 5DL  -1956756 18667812 C061.0238  237.6139 9610238

Boundary Element Check

Station b Edge Governing P, M., Stress Comp  Stress Limit
Location Length (mm) . Combo : kN kN-m . MPa MPa
Top-ieft | Legl 450 115 1.5RSA X+-0A45RSA YA1.S DL - 33668183 9139397 - 1943 8
“Fop-Right - Legl = 0 T 0l 15 DI S LL R R 0 o
" Bowom-Left . Legl 300 114 1.5 RSA X+045 R8A Y415 DL 35760244 . -16361 9.36 . 8
Bottom-Right ~ Legl 450 U194 1.5 RSA X045 REA V41,5 DL 35760244 12623692 24.11 8

ETABS Shear Wall Design (C22)

IS 456:2000 Pier Design

Pier Details

Story I} . Pier 1D Centroid X (mnm) Centroid Y (mm)  Length (mm) : Thickness (mm) Pier Ductility  LLRF

BASEL . P 750.1 : 69773.8 T 1500 ' 300 " Special Wall 0.6

Material Properties
E. (MPa) fo, (MPa) Lt.Wt Factor {Unitless) £, (MP'a) f,, (MPa)
3162278 . 40 ' 1 500 500

Design Code Parameters
T : Tc C IPwax P Pasx . MinEce Major . MinEce Minor
115 s Co004 00025 08 Yes Yes

Pier Leg Location, Length and Thickness

Station - Left X, Left Y, Right X; : RightY, = Length Thickness
Location - 1D : T : mm min . mm . mm mnt
Tap ©olepl 0.1 €o773& 15000 697738 1500 300
Bottom legl a1 697738 1500.1 69773 8 1500 300

Flexural Pesign for P, M2 and My (Part 10f2)

Station Required Required Current Flexural N M.z
. . . "
Location Rebar Area (mm?) Reinf Ratio Reinf Ratio Combo kN KN-m




Station Required Required Current Flexural P, Mz
Location Rebar Area (mm?) © Reinf Ratio  Reinf Ratio Combe kN kN-m
Top 6237 0.0139 0.0223 115 1.5 RSA X+4-0.45 RSA Y+1.5 DL 1705 8251 -46.8747
Botton 11872 0.0264 0.0223 115 1.5 RSA X+-0.45 RSA Y415 DL 36151122 723022
Fiexural Design for P, M. and M, (Part 2 of 2)
Mu] Pier A;:
kN-m mm?
1978.271 450000
-2809.3347 450000
Shear Design
Station Rebar ' P M A% V. V. +V
. m Sl A n [} [} ® ¢ 5
Location min*/m ear Combo kN kN-m kN kN kN
Top legl - 263715 . 135 L5RSA X+-0.45 RSA Y41.5 DL U 7058251 1978271 14099222 2679215 . 1409.9222
Botiom Legl 246738 11515 RSA X045 RSA Y+15DL 17564351  -1015.8991 - -1409.9222 3415259 14099222
Boundary Element Check
Station D Edge Governing 5 M, Stress Comp  Stress Limit
Location Length (mm) Combo : kN KN-m MPa MPa
Top-Lefl leg 1 0 e 101 1.5 DL+ 5 LL Y 0o 0 o
Top-Right  Leg | 450 115 1.5 RSA X+-0.45 RSA Y+1.5 DL 3564.5022 © 197827 25.51 P8
Bottom-Lell  Leg ! 600 '115 1.5 RSA X+-0.45 RSA Y415 DL . 36151122 -2809.3347 33.01 S8
Botttorn—Right = Leg | 9 101 1.5 DE+15 1L o 0 0 ) 0
ETABS Shear Wall Design (C23)
IS 456:2000 Pier Desigh
Pier Details
Story XD ¢ Pier D . Centroid X (mm)  Centroid Y (mm) Length (mm)  Thickness (mm)  Pier Ductility LLRF
BASEl  P139 53555.2 02 1500 300 Special Wall 08
Material Properties
E. (MPa) f. (MPa) LEWt Factor (Unitless) f, (MPa) £, (MPa)
31622.78 40 8 1 B 560 500
Pesign Code Parameters
s I'e 1Puax TP Priax MinEcc Major MinEce Minor
1.15 1.5 0.04 0.0025 0.8 Yes Yes
Pier Leg Location, Length and Thickness
Station D Left X, Feft Y, Right X, Right Y Length Thickness
Location min mim mm mmn mm mm
Top Leg ] 52805.2 062 543052 02 1500 300
Bottom Legl 528052 02 54305.2 0.2 1500 300
Flexural Design for P, M2 and M. (Part 1 0f 2}
Station Required Required Current Flexural P, Mz
Location Rebar Area (mm?) - Reinf Ratio  Reinf Ratio Combo _ kN kN-m
" Top 16382 N Xi7%) 0.0223 131 09 DL+1LS WL +Y 28071506 © 57.943
BBoltom 15936 © 0.0354 0.0223 115 1.5 RSA X+-045 RSA Y+1.5 DL -1092.288 -57.3603

Flexural Design for P, M,z and M,; (Part 20f2)

M3 Pier A,
kN-m mm?
-864.4324 450000
2853.5657 450000




Material Properties

Ec(MPa) - fo (MPa) L&.Wt Factor (Unitless) f, (MPa) f,, (MPa)
3162278 40 1 ' 500 500
Design Code Parameters
Is Fe Puax Pann Prax Minfce Major - MinEce Minor
115 15 0,04 0.0025 08 T Yes Yos
Pier Leg Location, Length and Thickness
Station m Left X, LeftY; Right X Right Y, {.ength Thickness
Location mm mim mm mm . mm mm
Top Leg 1 28609 542288 28604 558201 C1600.2 300
Botlom legl 28609 542288 28608.8 558291 1600.2 300
Flexural Design for P, M.z and M.
Station Required Reguired Current Flexural P, M.z Mo Pier A,
Location : Rebar Area (mm?) . Reinf Ratio ~ Reinf Ratio Combo : kN - kN-m kN-m mm?*
Top 10557 ¢.022 00223 101 1.SDIATSLL 92415584  240.1859  S60.605 480073
Botiom 10768 00224 0.0223 101 1.3DLA1.51L . 9307.4249 -241.6565 " 564.6008 480073
Shear Design
Station Rebar P M A% v V. + V¥,
X ]D : Si " : u u n [ [y s
Location ¢ mm¥m | iear Combo kN ¢ kN-m kN kN kN
Tap Leg) 750 117045 RSA X+1.5 RSA Y+1 SDL  7963.558] . 2891563 = -74.54  364.349 T 710.835%
Bottom Leg 1 750 117 -0.45 RSA X+1.3 RSA Y+1.5 DL 8029.4285 500.9523 -74.54 364.349 T10.8358
Boundary Element Check
Station D Edge Governing P, M, Stress Comp ~ Stress Limit
Location Length (mm) Combo kN . kN-m MPa MPa
Top-Lefl Legl 600 7114 1.5 RSA N40.45 RSA Y+1.5DL 81633906 © -37.6615 173 8
Top-Right = Legl " 600 " {14 1.5 RSA X+0.45 RSA Y+1.5 DL 8163.5905 © 199.6618 18.56 8
Bottom-Left  Legl 600 114 1.5RSA X045 RSA Y+1.S DL 82294611 © -166.0857 18.44 %
Bolllolﬁ—Right - legl 600 116 0.45 RSA X415 RSA Y+1.5DL - 81363268 500.9523 20.93 8
ETABS Shear Wall Design (C17)
1S 456:2000 Pier Design
Pier Details
Story ID . Pier 1D . Centroid X (mm) Centroid Y {mm)  Length (mm) Thickness (mm)  Pier Ductility =~ LLRF
BASTE] P11l 286134 106479.9 1600 - 300 Special Wall 0.6
Material Properties
E. (MPa) o (MPa) Lt. Wt Factor (Unitless) f, {(MPa) fius (MPa)
31622.78 40 ' 1 500 500
Design Code Parameters
Is I 1Paax 1Pan Priax MinEecc Major Minkce Minor
115 15 004 00025 0.8 Yes Yes
Pier Leg Location, Length and Thickness
Station W Left X, LeftY Right X; Right Y Length Thickness
Location ) mm men mm _mm ~mm mm
Top Leg1 246134 9679.9 286134 11279.9 1600 300
Bottom leg | 286134 9679.9 286134 112799 1600 300




Shear Design

Station . " Rebar . P / N 4
L in . Shear Combo " M. M Voo Vet Vs

Location CmmEm kN o kN-m kN kN kN
Top : Teg 2451 115 1.5 RSA X+-0.45 RSA YHES5 L - 11428981 : =1042 1087 13194583 25800666 1319.4582
Hotoms  Leg! 234588 1351 5RSAXT04SRSA YHLSDL  -1092288 28535657 13194583 3035608 13194583

Boundary Element Check

Station m Edge Governing : P, M, Stress Comyp  Stress Limit
Location - Length (mm) . Combo : kN kN-m MPa MPa
Top-Lefl  Legl 450 11415 RSA X4045 RSA Y45 DL | 41310505 -1088.3096 1885 8
Top-Right - legl 0 10 1.5 DLA+1.5LL 0 oo e
Bottom-lefl | Legl 300 11415 R8A X045 RSA YHLS DL 41856605 . 4153526 1298 8
Bottom-Right © Legl - 600 11415 ROA X4045 RSA Y+1.5 DL 41816605 - 2102.695 27.98

ETABS Concrete Frame Design (FB11)

IS 456:2000 + 1S 13920:2016 Beam Section Design  (Summary)

Beam Element Detaits (Part 1 of 2)

Level Element Unique Name Section ID - Combo D Station Loc Length (mm)
5 BI24 3969 ©OB230X600 115 1.5 RSA X045 RSA Y+ SDL 0 R 6731

Beam Element Details (Part 2 of 2)
LLRF . Type

1 Ductile Frame

Section Properties
b(mm)  h(mm) . b (mm) d.(mm) | do(mm) dep (mm)
230 600 230 o 60 T 6

Material Properties
L (MPa)y : fa{MPa) Lt.Wt Factor (Unitless) 1, {(MPa) 1. (MPa)
2738613 36 ‘ ! ' S 500 500

Design Code Parameters

LY : ¥s
1.5 1.15

Jeactored Forces and Moments

Factored Factored Factored -~ Factored
Mu.} Tu VuI Pn
KN-m KkN-m kN kN

.191.3446 84226 1311048 17687057

Design Moments, M & M,

Factored Factored . Positive Negative
Moment M, Moment Moment
kN-m kN-m kN-m kN-m
-191.3446 17.8792 0 © 2092238

Design Moment and Flexural Reinforcement for Moment, M,s & T,

Design Design -Moment +Moment Minimum Required

-Moment +Moment Rebar Rebar . Rebar Rebar

kN-m kN-m mm?® mm* : mm?® mm?
Top (12 Axis)  -209.2238 ;e 0 ' 1038 327
Botiom (-2 AXis) : 9 ' 519 0 229 519




Shear Force and Reinforcement for Shear, V,; & T,

Shear V. Shear V., Shear V, Shear V, Rebar Ay, /s
kN kN kN kN mm?*/m
183.5459 0 242.1379 64.7086 ' 1242.56

Torsion Force and Torsion Reinforcement for Torsion, T, & Vi,

T Vi Core b, Core d, Rebar Ay, /s
kN-m kN mm mm mm?*m
8.4226 131.1048 130 500 ‘ 649.71

ETABS Concrete Frame Design (FB16)
IS 456:2000 + IS 13920:2016 Beam Section Design (Summary)

Beam Element Details

Level Element Unique Name Section ID Combo ID Station Loc = Length (mm) LLRF
1 B375 5398 B300%600 101 1.5DL+1.5LL 8996.3 | 9296.3 1

Type
Ductile Frame

Section Properties

b(mm)  h(mm) bs (mm) d,(mm) | dg(mm) dey, (mm)
300 600 300 0 60 ' 60

Material Properties

E. (MPa) fu (MPa) Lt.Wt Factor (Unitless) fy (MPa) ‘ fys (MPa)
2738613 30 ' 1 ‘ 500 ' 500

Design Code Parameters

Xc ¥s
1.5 1.15

Factored Forces and Moments

Factored Factored Factored Factored
M.z T, Va2 P,
kN-m ‘ kN-m ‘ kN kN

451953 | 80767 33649 11535037

Design Moments, M,; & M,

Factored = Factored Positive Negative
Moment M, Moment Moment
kN-m kN-m kN-m KkN-m
4519534 | 142529 0 | -466.2063

Design Moment and Flexural Reinforcement for Moment, My & T,

Design  Design -Moment +Moment Minimum Required

-Moment +Moment Rebar Rebar | Rebar Rebar

kN-m KN-m mm?* mm? . mm?* mm?*
Top (+2Axis)  -4662063 2400 | 0 2400 600
Bottom (-2 Axis) ' 0 C 1200 0 1106 1200

Shear Force and Reinforcement for Shear, Vi & Tu

ShearV.  Shear V. Shear Vi Shear V, Rebar Ay, /s
kN kN kN kN ‘ mm?/m
336.49 183.7803 195.7853 123.9494 ' 1004.7

Torsion Force and Torsion Reinforcement for Tursmnﬁ" WNAN B. M E..(Structure)

u Vu C by C d, Rebar fs_sv‘m-"al E
- o - RGP eg. No. COLDISTISE/Gr1/2018/05/002
8.0767 336,49 200 s00 P°°" No. 21, 4th Main Road,

l"|dtra-N'agar Chennal 600 020.




THE LANDLENS SUITE

Eight ways to know a piece of land
before you pay forit.

This report covers one part of the picture. These cover the rest, drawn from the same government
records, for any property in Tamil Nadu.

LandLens One EE Verify My Land ESinsE
Ask anything about a property and get  “zg el Every record check run on one Pl -1
an answer grounded in _Ilve o T property and returned as a single Bl T,
government records, with the sources ~ JMrs s Cillr t ER LR

i i e report. . AT ¥
shown. ImldSr L0t /landlens/verify-my-land | T iy

/landlens/one

Legal Opinion EXisE One Map - EEEEE
An advocate's written opinion on the g e Every layer on one map: the parcel, its  HEEld- sl
title, built on the records we pull for it. Pracl ot -1 boundary, zoning, water bodies and iﬁ%ﬂ%
e e - i i T g B

/landlens L what sits around it. L Y |
Iml 2 g /landlens/one/map CIE ] ra

PriceMap EXisiE Build Scope EEEE
What land actually changed hands for ~ piaTeatn.. What you are allowed to build here: P =
around this plot, taken from the i by floor space, height, coverage and e A
registered deeds. L L e setbacks. - .
/landlens/pricemap ImlFeahd e /landlens/build-scope ICT Ry 1)

Property Tracker EREIE Deal Room EifsSE
Watch a property and hear about it T T, Run the transaction in one place: ?T%"m
when something new is registered s b T documents, stamping, signatures and Plop A e
against it. [l o the parties. [Brs ) et
/landlens/property-tracker Iml L ety /landlens/deal-room | ] e T el

verified.realestate

hello@verified.realestate -

+919996 12 9996
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FREE TOOLS - NO ACCOUNT NEEDED

Twenty-four checks youcanrun

yourself, at no cost.

Records and verification

The registers themselves, read for you.
Encumbrance Certificate

Patta and Chitta

Field Measurement Sketch

EC Analyzer

Bank charge check

Court case search

Seller background check

Approval check by survey

Value and duty

What it is worth and what it costs to register.

Guideline value by street
Guideline value by survey
Stamp duty and registration fees
Capital gains

Floor space index

Area unit converter

Zoning and land use
What the plan says can happen on this land.

Land use zone finder
CMDA land use check
Coastal regulation zone
Master plan check
Water bodies finder

Airport height clearance

Every free tool
/tools

verified.realestate

Registers and directories

Who holds it, and which office keeps the record.

Find your registering office
Temple property check
Wagf property check

RERA register

hello@verified.realestate -

Services we run The LandLens
for you suite
/services /landlens/one

+919996 12 9996
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Verified 7 RealEstate

Every claimin thisdocument tracesbacktoa
governmentrecord.

Legal opinions, due diligence and title verification
Building plan, layout and sub-division approvals
Completion and occupancy certificates, regularisation
Escrow, negotiation and NRI property management

Land survey, soil testing, architecture and construction

Verified RealEstate Prepared from the registers named on the page each finding sits on. Where a register
could not be read, this document says so in its place rather than leaving the gap to be

3/350/2 Mettukuppam Id not be read, this d ys so inits pl her than leaving the gap to b

OMR Thoraipakkam ’ read as a clean result.

Chennai 600 097, India
hello@verified.realestate
+91 9996 12 9996

verified.realestate hello@verified.realestate - +91 9996 12 9996
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